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I N T R O D U C T I O N 

The purpose of this study was to investigate the 

staining tendencies and ease of stain removal from durable 

press fabrics, and to determine the effect of four soil re-

leasing compounds on cotton and · cotton-polyester blends with 

different fabric softeners. With the great success of dur-

able press, soil ·release became an area of growing impor-

tance. Cotton and blends ?f cotton-polyester which are resin-

treated to impart durable press properties readily absorb many 

natural oily inorganic soils and certain food stains. All 

staJns can be classified into aqueous-borne and oil-borne 

categories. 

Major finishing research and development programs of 

the textile industry responded in 1966 to the objective of 

imparting greater ease of soil removal from permanent press 

finished garments with available detergents and consumer home 

laundering practices. This property of greater ease of soil 

removal in laundering is known as "Soil Release. 11 rrhe first 

volume use of this treatment was in the spring of 1968. 

The cotton-polyester blends are popular for soil re-

lease treatment since the cotton fiber will readily absorb 

cross-linking resinous materials and the polyester keeps abra-

sion resistance reduced in the cotton by the cross-linking at 

1 
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acceptable levels. A report from the Chemical Weekly (12) 

states tnat polyester fiber is naturally hydrophobic and oleo-

philic and has great affinity for oils and little I'or water. 

The oily soils tend to cling to the surfaces of polyester 

fiber and these oily soils embed particles of dirt. Durable 

press treatment involves cross-linking the hydrophilic cellu-

losic fibers with a resin. This decreases their wettability, 

increases their oleophilicity, and makes them similar to poly-

ester in susceptibility to soil and stains. Most of the suc-

cess of soil release formulations depend on acrylic resins, 

fluoro-chemicals, or a hydrophilic polymer. 

The major objective of this investigation was to de-

termine the effectiveness of stain removal from cotton and 

cotton-polyester blend fabrics treated by means of different 

chemical formulas to impart fabric softener, durable press, 

and soil release characteristics. The specific objectives 

of this study were as follows: 

1) To ascertain plain weave fabrics of similar thread 

count and weight per square yard, which had been 

bleached, mercerized, and finished in a natural 

state. 

2) To group the experimental fabrics into divisions on 

the basis of fiber content: 

a) 100 per cent cotton, 

b) 70 per cent cotton--30 per cent polyester, 
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c) 50 per cent cotton--50 per cent polyester, and 

d) 35 per cent cotton--65 per cent polyester. 

To subject the experimental fabrics to the follow-

ing commercial :finishing treatments: 

a) Dimethylol dihydroxy ethylene urea (DMDHEU) 

Perma:fresh 183, conventional and wet :fixation 

durable press processes; 

b) High densi'ty polypropylene (Valspex P-167); 

Normal polyethylene (Mykon SF), :fabric soften-

ers.; and 

c) Rhoplex SR-488, Dual-Action Scotchgard FC-218, 

Mission Valley and Cirrasol pr1' soil releasing 

agents. 

4) To determine the weight loss of the experimental 

:fabrics after designated laundering intervals. 

5) To investigate the result of staining the experi-

mental fabrics by applying the following stains: 

a) Welch's grape juice, 

b) French's m_ustard, 

c) Catsup, 

d) Coffee with cream, and 

e) Lipstick. 

6) To determine the e:fficiency of stain removal a:rter 

laundering the experimental specimens. 



REVIEW 0 F L I T E R A T U R E 

Soil and stain removal became a serious problem when 

hydrophobic fibers, particularly polyesters, were blended with 

cotton and treated with cross-linking agents to produce dur-

able press properties. The blended fabric made of cotton 

and synthetic oleophilic fibers, resulted in a product that 

encouraged soiling which made cleaning difficult. Soil re-

lease systems do not prevent soil and stain from entering 

fabric; they allow it to leave faster according to the edi-

tors of the American Fabrics Magazine (8). All fibers will 

soil, but most can be laundered with good results because 

water and detergents can penetrate the fiber. This is not 

necessarily true with polyester or with cotton when treated 

for permanent press performance. 

Public interest has centered around the soiling prob-

lem of fabrics since the advent of soil release finishes. 

The soil release finishes on the market today are mostly 

aimed to release, by washing, various stains and spots, 

especi~lly polyester-cotton durable press fabrics. Shi-

mauchi (32) reported two approaches to soil relea~e finishes--

the stained fabric has th~ ability to come clean in launder-

ing because of th~ soil release finish and the anti-s6il 

4 



redeposition finish aimed to prevent redeposition of soiis 

on fabrics during the wash cycle. 

5 

Various means of attacking the problem of soil and 

stain resistant properties of textiles have been developed 

due to the recent intensified interest. The resistance to 

staining is primarily a function of water and oil repellency. 

Parsons (19) explained that water-borne stains are not dif-

ficult to remove generally. An exception is mustard which 

is a water-borne stain with an additive of food coloring. 

When the stain comes in contact with the fiber before water, 

the stain is most difficult to remove. A good soil release 

system prevents the intimate contact dissolving the soil or 

stain and aids the detergent penetration in rolling up the 

soil for easy removal in laundering. 

All stains were classified by Parsons (19) into 

either water-borne or oil-borne categories. The water-borne 
/ 

stains are typified as mustard, catsup, tea, coffee, and 

soft drinks. A study was conducted using French's mustard 

for the standard water-borne stain--the stain was obviously 

visible because of the food coloring present. Other stain-

ing materials which have been employed for stain release 

tests are colored water-based substances such as grape juice 

and.coffee. These actually dye the fiber and therefore the 

stain is fixed and its removal is not necessarily facilitated 

by soil release treatments. 
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Collins (7) reported a study of the differences be-

tween repellency and resistance to staining of fabrics. 

Factors observed included the temperature of the soil, con-

tact pressure, viscosity, presence of surfactant, and elec-

trolyte components. They reported that the temperature of 

the soil on contact with the fabric will greatly influence 

the effect of the stain. The results of an experiment with 

coffee revealed a much greater stain on the fabric with hot 

coffee than coffee at room temperature which resulted in 

essentially no staining. 

Pengree (22) described two classifications of soil 

release treatments--an oleophobic dual action treatment 

based on fluorocarbon and modified acrylic polymers. The 

fluorine-containing polymers have been used in large quan-

tities for treating textiles to impart water and oil resist-

ant properties.· Although this treatment does provide resist-
/ 

ance to staining, the stains are exceedingly difficult to 

remove once they have penetrated into the fabric. 

The second class of soil release treatments are based 

on hydrophilic substances. These are either chemically 

bonded to the fiber or are mechanically bonded. Their func-
. . 

tion is performed by the highly hydrophilic surface which 

imparts anti-static properties. Neither will it'absorb sus-

pende? soil in th~ washer to the extent that normal durable 

press fabrics do. 
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Numerous surveys show that ·most consumers ar~ aware 

that stains are a problem to remove from dur~~le press treated 

fabrics. One large soap company revealed that the majority 

of consumers follow poor laundry practices. Olson (18) re-

ported that in studies conducted the main faults were the im-

proper amount of detergent used, insufficient use of hot 

water, the use of hard water without any conditioner, or the 

omission of pre-treating the stains before laundering. This 

author listed six expected benefits from soil release fin-

ishes: 

1) Normal type soil is easily released in one launder-

ing without special pre-treatment of stains. 

2) White fabrics retain whiteness, with no graying or 

discoloration occurring with repeated use. 

3) Durable press features are not lessened because of 

the presence of a soil release finish. 

4) Durability of the soil release finish is dependent 

on specific end use of an item. 

5) No undesirable side effects are revealed because of 

the presence of a soil release finish with no sig-

nificant change in hand, aesthetic qualities, or 

comfort, and no possibility of skin irritation. 

-6) Fabricators of end use items are expected to offer 

the same qualities as the main fabric. 

Finishes used to reduce s9iling act as direct bar-

riers. Apparently, the f~nish occupies sites on the fiber 
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that would otherwise be occupied by the soil. A smooth sur-

face is created and the soil qoes not penetrate. 

Collins, Bacon,and Smith (7) reported three differ-

ent conditions by which staining of textiles can occur: re-

deposition, dry soiling, and spot soiling. The most appar-

ent and troublesome is spot soiling--a condition occurring 

from staining in a localized area. Practical stain resist-

ance is dependent upon both the fabric and the staining 

situation. The mobility of the soil greatly influences 

staining. The time of contact between the spot and the 

fabric, as well as the pressure applied in contact, are 

major factors influencing the degree of staining. These 

authors reported that fabrics must possess w~ter and oil 

repellency for optimum stain resistance even with soils 

having water as the continuous phase. Fabrics with equal 

repellency ratings do not always exhibit the same degree 

of anti-soiling properties. 

Stain removal is somewhat dependent on the nature 

of the stain. Stains have been classified according to 

Thomas (38) as fruit, vegetable, grease and oil, medicinal, 

and chemical. If stains can be accurately identified, they 

are more easily removed. Stain identification is aided by 

the .appearance, feel, smell, color, and location of the 

stain. Often, the use of the textile item also provides a 

clue to the identity of the stain. 
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There are three p~inciples of stain removal, the 

first being lubrication. Soap and synthetic detergents cause 

the stain particles to become smoother and more slippery, so 

that they will dislodge and wash away with mechanical agita-

tion. A second stain removal principle is the use of spe-

cific chemicals for specific stains which have resulted from 

dyestuffs, mildew, foods, some medicines, or other sources. 

The third method of stain removal is that of bleaching to 

render the stains soluble or colorless. 

According to Smith and Mack (33) most of the soil on 

fabrics is easily removed by a good formula of soap and 

water with the exception of small amounts of certain tena-

cious types of soil, which are classified as stains. 

Stains produced by certain foods, by mildew, by some 
medicinal materials, and by dye~ do not yield readily 
to the action of washing detergents. They may require 
additional special treatments, usually with chemical 
bleaching agents, to bring about their removal .... 
bleaches are used primarily to remove stains and not 
to maintain whiteness of fabrics. 

Three general approaches have been studied and reported 

by Queen, Schrum, and Lewis (24) which improve the stain re-

lease properties of durable press garments. The first of 

these involves the careful selection of resins, ·softeners, 

hand builders, and surfactants used in the finishing formu-

lation. 

Secondly, acrylics which contain a large number of 

carboxyl groups are the most widel~ used materials for im-

proving stain release properties. These finishes are 
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generally more effective on light and medium weight fabrics. 

The acrylic-based stain release finishes form a film on the 

fabrics, yarns, and fibers. This protective coating pre-

vents stains from becoming firmly fixe~ and at the same time 

permits water and detergents to penetrate the film aiding in 

the removal of loosely held stains. 

The third approach, as described by Queen, Schrum, 

and Lewis (24), to improve stain- release performance is the 

use of special fluorochemical stain emulsions. These fin-

ishes impart excellent oil repellency and fair water repel-

lency to the treated fabrics; they are generally used on 

post-cured fabrics. 

Hoffman (10) pointed out that most of the finishes 

developed have attempted to modify the fiber surface to make 

it more oleophobic or hydrophilic. Much research as to 

which resin-treated polyester or cotton fibers used in blends 

contributes more toward soil retention. Kelly (14) ex-

plained that the failure of the fabrics to release the stains 

was due to the oleophilic nature of the polyesters and an 

equally tenacious ability of the reactant used to produce 

durable press fabrics to retain oily stains. 

The modern finishes are as much responsible for the 

problem of staining and soiling as the nature of the poly-

ester fibers. American Fabrics Magazine (8) explained that 

permanent press finishes depend on such high concentrations 
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of resins that the natural character of cotton is camouflaged 

and becomes "polyesterized" and has the t_endency to retain 

stains. 

Tsuzuki and Yabuuchi (39) reported that stains are 

chiefly brought abou~ by the cotton, not by the polyester 

used in blends of fabrics. From a study of stain release 

using cotton, viscose rayon, cupra rayon, and Tetoron, it 

was concluded that stain removability is affected by the sur-

face irregularity, cross-section of component fibers, fiber 

assemblage, and weave construction. 

The problem of soil removal had been left to the de-

tergent manufacturers who modified their products to meet 

the changing needs of the new textiles until the introduc-

tion of soil release finishes which were designed to easily 

remove s9il in the laundering process. Prescott and Stearns 

(23) explained that soil may consist of a carrying medium 

which is commonly air, water, or an oily material. The ma-

terials that are carried in these soiling media vary in their 

absorbing and scattering properties. The visual notice-

ability depends on the contrast of the color of the stain 

and the fabric. The ease of removal depends on the substan-

tivity of the stains. "Soil is an objectionable, tenacious 

adde~ material. Stain is visual soil and is the object of 

most soil release systems." 

Hoffman (10) reported that the soil release concept 

in relation to permanent press involves many variables, such 
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as yarn and fabric construqtion, which determine the number 

and size of capillary spaces, and the multiplicity of fin-

ishes used. Capillary attraction is a factor in soil re-

tention as liquid travels faster through a yarn which con-

tained no soil release finish, where the contact angle is 

smaller than in ,a yarn which had been modified with a soil 

release finish to make it less attractive to liquid. Li-

quid soil and stains penetrate into the yarn as thin films 

creeping through the capillaries. Yarn construction has a 

definite relationship to the ease of soil removal. The 

tighter the yarn twist, the greater the number of capillaries; 

the smaller the capillaries, the more difficult soil removal 

becomes. 

The rate of stain removal from fabrics during laun-

dering appears to be influenced by geometric factors with 

smooth fiber surfaces favoring more rapid release of stains. 

Pinault (21) reported that stain removal is affected by the 

surface irregularity and cross section of component fibers, 

the character of fiber assembly, and weave construction. It 

is common to observe that the stained fabrics become more 

difficult to clean with the increased passage of time be-

tween staining and laundering. 

Stains held up on the surface of a fabric are easily 

removed by laundering according to Read and Cullirig (25). 
As dynamic forces are encountered, such as spills or push-

ing a . liquid into a fabric; aqueous stains remain from 
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significant penetration be~ween y~rns, but oily.stains pene-

trate between the yarns. Protection against stains on 

treated fabrics depends on maximum coverage of fibers in 

yarns. 

One of the most important problems in maintaining 

satisfactory textile appearance is the removal of soil that 
I • 

accumulates during wear, handlin~ and storage. Kennedy and 

Stout (15) recognized soiling to be a complex phenomenon in-

volving fiber, fabric structure, soil,and finish interrela-

tionships. 

Studies by Prescott and Stearns (23) revealed that 

materials carried in soiling media vary widely in their ab-

sorbing and scattering properties. Dyes are at one extreme, 

and when molecularly dispersed they have zero scattering 

power but maximum absorption. Chalk is the other extreme 

which has high scattering but very low absorption. Food 

particles, as in catsup, have medium scattering and medium 

absorption properties. The visual noticeability depends on 

the contrast of the color of the stain and that of the fab-

ric. 

The various fabric finishes have been designed to 

im~rove the feel, appearance, and ease of fabric maintenance. 

The ~rea of soiling had been of little interest to the tex-

tile finisher until the success of durable press. · The blends 

of polyester and resin-treated cotton became scavengers for 

soil and stains. 
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Perry (20) noted three means by which th~ soiling of 

textiles can occur: a) soiling by physical contact in which 

soil is transferred by atmospheric contaminates or by rub-

bing against dirty surfaces; b) static attraction or hydro-

phobic fibers resulting in an attraction of soil and parti-

cles; and c) soi~ing by redeposition from laundering is due 

to the transference of soil from fabric to water and subse-

quently the transference back to the fabric. 

Wet soil redeposition in laundering blends of poly-

ester and cotton fabrics result in gradual graying of whites. 

Ghionis and Browne (9) explained that poor wetting decreases 

the efficiency of soil retention caused by the hydrophobic 

properties of both the polyester and the cross-linked cotton. 

The results of a study, that was carried out in the 

Southern Research Regional Laboratories on the effect of 

finishes on wet soil redeposition was presented by Ghionis 

and Browne (9). It was found that softeners with long ali-

phatic chains and some polymeric hand builders contribute 

appreciably to wet soil redeposition. Beneficial effects 

have been found from the use of fluorocarbon, silicone and 

finishing chemicals containing polar groups. 

Smith and Sherman (34) reviewed the response of soiled 

textiles to laundering, the relationship between cleaning ef-

fectiveness, the variables of surface properties, and the 

physical characteristics of textiles. Three primary types 
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of soil were of concern: a) fluid stain, with· low and high 

values of viscosity; b) dry particulate matter; - and c) a 

combination of one or more fluids with particulate matter. 

Soils vary in the manner . in which they are distributed within 

the fabric and the interaction with the fibers in response 

to the laund~ring process. 

Hoffman (10) related that removal of stains from a 

fabric depends on many factors such as the efficiency of 

detergent, the nature of the stain, the length of time the 

stain has been on the fabric, and the treatment of the stain 

prior to staining. Chemists have examined methods to modify 

the hydrophobic surface of synthetic fibers to make the sur-

face hydrophilic. In the absence of finishing agents, li-

quid stains will spread over large areas. Finishing agents 

lower the surface energy of the fabric surface and aid in 

eliminating wicking. 

Read and Culling (25) defined stain repellency, stain-

proof, staining, and stain release as follows: 

Stain repellency is the ability of the treated fab-
_ric to withstand penetration by liquid soil under static 
conditions; conditions under which liquid soils are not 
forced into the fabric by external forces other than the 
capillary forces and the weight of the drop. 

Stainproof is defined as a fabric treated sufficiently 
for stain repellency which is impervious to liquid that 
cause staining, simple wiping or blotting, restores the 
stained surface to its original appearance. 

Staining is defined as the introduction of a non-
reversible -change in the appearance of a textile caused 
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by.the presence or influence of a liquid and taking place 
over part but not all the surface. 

Stain release refers to the ease and degree of re-
m6val. of stains during spot cleaning, washing or during 
dry cleaning. The removal of both oily and aqueous 
stains is covered under stain release. 

The dyeing problems encountered with durable press 

finishes are accentuated by the addition of soil release fin-

ishes. Schnider and Schouten (29) reported a study performed 

on disperse, vat and sulfur dyes in conjunction with various 

soil release agents of polyester and cotton blends. Fastness 

properties of vat and sulfur dyes were changed to s6me extent 

because of the soil release treatment on durable press treated 

fabrics. Soil release finishes are sensitive to atmospheric 

fading because of their ability to promote fading by ozone and 

nitrous gases. The degree is dependent on the type of soil 

release agent and catalyst used. 

The finisher may modify the surface character in a 

manner that will influence the response of the fabric to soil-

ing and soil removal. Sherman, Smith, and Briger (31) re-

ported an investigation of the normal stain release response 

of unfinished cotton, resin-stabilized cotton with and with-

out hand modifiers, film-forming finishes, and unfinished 

polyester fabrics. Factors such as fiber finish, fabric com-

posit.ion, and construction affect the ease with which soil 

may be removed in laundering. Fabrics containing suitable 

fluorochemical finishes perform greater service to· oil 
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repellency, compared to water, in an aqueous environment. 

The chemical structure of conventional fluorochemical tex-

tile finishes give satisfactory surface characteristics which 

are highly desirable with respect to stain resist~nce during 

use. These finishes are unsatisfactory from the standpoint 

of release on laundering of oil stains forced into the fab-

rics by pressure, even though such stains were readily re-

movable by dry cleaning. 

Means of improving the soil release through chemical 

treatments of polyester and cotton blends and of cotton were 

studied by Reeves, Beninate, Perkins,and Drake (26). Fabrics 

used in the study were untreated and treated with resin car-

boxymethyl cellulose. The resistance to aqueous soiling of 

untreated cotton was compared to that of the cross-linked 

cotton that contained the carboxymethyl cellulose fixed on 

the surface of the fibers. The soil was applied to an ali-

quot of each sample before the fabrics were laundered and 

sampled after five, 15 and 25 launderings. The untreated 

cotton and the cross-linked samples, which contained carboxy-

methyl cellulose, ·soiled less after repeated launderings than 

they soiled before laundering. The samples containing car-

boxymethyl cellulose were significantly more soil resistant 

than the cross-linked samples without this treatment. 

The use of finishes for imparting durable o~l and 

water repellency td textiles is a rapidly expanding area of 
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chemical finishing as reported by Collins, Bacon, and Smith 

(7). Stain resistance was intensified because of the de-

velopment of durable press fabrics which tend to favor fiber 

composites, fabric construction and finishing formulation 

but caused textiles to retain stains rather tenaciously dur-

ing laundering. The efficiency of laundering in effecting 

stain release from textiles is a most complex function in-

volving many variables. The relationship between cleaning 

effectiveness involves surface properties and the physical 

characteristics of textiles. The nature of the soil, the 

manner in which the soil was distributed in the fabric, the 

surface energy of the textile fibers, and the overall fabric 

construction are problems of stain removal. 

Read and Culling (25) reported that a high level of 

fluorochemical on many fabrics produces a durable finish 

which is essentially stain proof to many water-borne stains 

and restricts most oil stains to light spots at the points 

of contact. Stains forced into fluorochemical finished fab-

rics show poor stain release toward washing. The best pro-

tection against stains on fluorochemical treated fabrics, is 

achieved by maximum coverage of fibers in yarns. Poor cover-

age will allow areas to act as "pin holes 11 to allow the li-

quid _soil access to the less repellent areas of ya·rns. As 

previously mentioned, fabric construction and other variables 

enter .into the final performance of the fabric. 



Fluorochemicals are compatible with ,the various 

resins, catalysts, softeners, and builders used to make 

durable press fabrics, and they may be applied in a one-

step process with the durable press finish. They are de-

signed primarily for the polyester and cotton blends and 
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will not affect any of the desired qualities of the durable 

press material, such as color, h~nd, or strength. Blumen-

stein (5) explained that the substitution of the fluorine 

atom for hydrogen in certain organic compounds imparts the 

property of intense surface repellency both against water 

and oil. This is the basis of Scotchgard and Zepel fin-

ishes, which are applied from an emulsion and cured to pro-

duce films having high repellency for water and oil. These 

fin~shes perform a dual role of stain repellency and also 

soil releasing agents. The stain resistance it provides per-

mits easy removal by blotting of most stains during use. The 

stains which are allowed to remain on the fabrics until laun-

dering are readily accessible to the detergent solution be-

cause of their superficial attachment to ~he yarn surface. 

This dual purpose finishing agent is accomplished in a very 

effective fashion by incorporating within a single molecule 

both fluorochemical and hydrophilic segments which confer the 

desi~ed surface energy in air or in an aqueous environment. 

Present fluorochemicals are the most effective materials 

known; however, neither they nor any other material can make 



a typical porous textile completely stainproof under the 

most severe conditions. 
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Blumenstein (5) explained that silicone is another 

organic structure of a hydrocarbon in which the carbon has 

been substituted by the silicone atom to form a water repel-

lent finish. The polymers are padded onto the fabric from 

an emulsion in the presence of metallic catalysts that re-

act by cross-linking the insoluble molecules to from films 

on the fiber surface. Silicones are applied to outer wear, 

rain wear, and also to upholstery fabric and impart resist-

ance to water-borne stains. ·In durable press finishes a 

small percentage of silicone overcomes some of the harshness 

of the finish and raises the tear strength of the f~bric. 

Problems observed on many fabrics having stain re-

lease properties were reported by Queen, Schrum, and Lewis 

(24). Poor sewability, strength, and abrasion resistance 

often is related to the inability of coated yarns and fibers 

to move in the fabric. Lubricating softeners, such as poly-

ethylene, often are applied to improve the sewability of con-

ventional durable press polyester and cotton. Laboratory 

studies revealed that needles used to sew many stain re-

lease finished fabrics developed much higher temperatures 

than those used to sew conventional durable press fabrics. 

The hot needles literally melt the polyester fiber in the 

fabric, causing it to deposit in the eye and groove of the 
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needle. The deposits are often responsible for thread break-

age_during sewing. 

Textile lubricants serve to reduce the friction be-

tween the textile material. Volko, Derby, Lenz, and Shanley 

(40) reported that softeners make the fabric more pliable 

and smooth to the touch; they are essentially the same as tex-

tile lubricants. They serve to reduce the friction between 

the textile fabrics, the threads, the fibers, or between the 

fabric and the hand of the observer. 

Schrum and Queen (30) explained that polyethylene 

has become an important fabric softener since the introduc-

tion of durable press. The cellulose fiber used in durable 

press is severely damaged by the necessary cross-linking 

resins. Reduced strength and wear life is a result of the 

highly cross-linked fiber. Softeners and hand builders are 

a necessity on durable press fabrics, primarily for the fab-

ric's aesthetic acceptability. 

According to a Technical Data Bulletin of Sun Chem-
I 

ical Corporation (36), Mykon SF is a non-ionic emulsion of 

polyethylene which has good softening and lubricating proper-

ties when used with resin finishes applied to cell~lose fab-

rics. It produces considerable improvement of crease re-

sistance, tear strehgth, sewing efficiency, and abrasion 

resistance without an appreciable reduction in tensile 

strength. Because of its non-ionic nature it is compatible 

with all resins and all types of catalysts. 
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The Chemical Division of United Merchants and Manu-

facturers, Inc. (37) described Valspex ~-167 as a high den-

sity polypropylene fabric softener being compatible with 

durable press and soil release finishes. It produces su-

perior abrasion resistance and tensile strength as well as 

being an anti-abrasion additive in the deferred curing fin-

ish techniques. The polymer ·on which Valspex P-167 is based 

has a higher melting point and molecular weight than the 

polymers from conv~ntional polyethylene emulsions which re-

sult in greater d~rability to alkaline hydrolysis. 

Mohamed (16) conducted a study to determine the soil-

ing tendencies and the effectiveness of soil resistant and 

soil ' releasing finishes on durable press fabrics. The 100 

per cent cotton and the blends of cotton and Dacron experi-

mental fabrics were finished with DMDHEU and DMPU. Some of 

the fabrics were finished with and some without soil resist-

ant and soil releasing agents of: Scotchgard FC-218, Zepel, 

Norene Silicone, Cirrasol PT, and Valspex P-167. The speci-

mens from the untreated as well as treated fabrics were 

soiled with an oil-borne soil padded into the fabric and 

then subjected to 25 launderings in an automatic home wash-

ing machine. 

The :untreated fabric generally accepted less soil 

than did most of the fabrics treated with either DMDHEU or 

_DMPU or in combination with various soil control agents. 
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Cirrasol PT treated fabrics released more soil than did the 

other treated or untreated fabrics. 

A study of staining properties of fabric treated 

with durable press finishes and soil release finishes was 

conducted by Kelly (13). The finishes were applied to cot-

ton and blends of cotton and polyester. Tne durable press 

treated fabrics with DMDHEU were used alone and with the 

following soil release finishes: Mission Valley, Scotch~ 

gard FC-218, and Visa. The stains applied to the experi-

mental fabrics after a series of launderings from one through 

25 times were: grape juice, mustard, catsup, used motor oil, 

mineral oil, coffee with cream, Desitin, lipstick, and hair 

oil. It was observed that stain repellency decreased as the 

numb.er of launderings increased. 

Weights of the experimental fabrics were taken after 

each five laundering periods to determine the loss of fin-

ishes from the ~pecimens. It was observed th~t Mission Val-

ley and Visa finished fabrics lost more weight than did the 

other fabrics with durable press finish or the untreated 

fabrics. 

Collins, Bacon, and Smith (7) reported that a high 

degree of water repellency alone is not sufficient to assure 
·, 

optimum stain resistance toward aquedus soils. Finishes 

which provide both water and oil repellency are superior to 

those imparting only aqueous repellency. Studies of various 
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soils and greases in the soiling rif fabrics showed consider-

ably less variation in staining behavior than was shown be-

tween aqueous soils. 

Tsuzuki and Yabuuchi (39) reported having.tested 

the behavior of fabrics composed of different fibers as re-

lated to stain removal during washing. Results showed that 

the stain removability of a fabric is affected by the hydro-

philic nature of the fiber, the surface irregularity, and 

cross section of c9mponent fibers, as well as the character 

of the fiber assembly. He stressed the fact that through 

mercerization the surface of the cotton attains increased 

smoothness, and soil removal is improved. 

Spot staining causes the most problems in the use 

and care of fabrics as pointed out by Smith and Sherman (34). 
The problems of staining and stain release involves the wet-

ting or apsorption phenomenon in which the contacting fluid 

flows out to form a film over the surface of the fabric. 

Stain releas~ is a desorption process in which the stain-

ing fluid is displaced ~rom the fabric surface by an aque-

ous fluid, · usually a ·detergent solution in water. Best soil 

and stain release results are obtained when the fabric 

demonstrates both good hydrophilicity and good 6leophobicity 

under laund~ring conditions. All of th~ soil release fin-

ishes are believed to function largely by conferring a more 

polar surface to the fabric. Stain repellent finishes are 
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made from ~uch compounds as: fluorochemicals, waxlike de-

rivatives, trazine compounds, and pyridinium compounds. 

The most recent repellents for oil and aqueous based stains 

have been fluorocarbon compounds. 

Pinault (21) related that soil-retardant finishes 

now in use fall into two broad classes. In one class, sub-

microscopic particles of colloidal silica or alumina are 

applied to the fiber to fill the surface pores, which are 

the main gathering places for soil. In the other class, a 

finish is applied that will reduce the positive static 

charge on the fiber, which attracts negatively charged soil. 

These finishes are therefore anti-static as well as soil 

retardants. 

Smith and Sherman (35) studied the effects of cleans-

ing in the laundering process ·which may be viewed as the 

progressive displacement of fluids from fiber surfaces by an 

aqueous detergent solution. The probability that the soil 

particle will be . removed from its host site would seem tc 

depend upon whether the mechanical energy furnished by the 

laundering pro~ess is s~fficient to overcome the original 

"geometric bonding." Fiber crossover points, which tend to 

recur most frequently in tight, high twist, spun yarns 

which_ act as soil retentive areas during l~undering. 

Ghionis and Browne (9) reported that a hydrophilic 

surface finish Cirrasol PT has been developed by ICI in 
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cooperation with Celanese. The finish reacts with the po~y-

ester producing a hydrophilic surface due to the presence of 

ether-linked oxygen in its molecule which has two free elec-

tron pairs. Cirrasol PT (11) according to a technical bulle-

tin is an aqueous emulsion which is applied by the pad-cure 

process. Commercial conditions and temperature necessary 

for curing cross-linking finishes are suitable for curing 

this finish. 

Perry (20) observed that generally treatment with 

Cirrasol.PT has little effect on soil and spots which are 

water based. The oil-based spots vary in their ease of re-

moval depending on the composition of the soil. Any stain 

which has been allowed to stand on fabric for a prolonged 

period of time or which has been subjected to heating is 

more difficult to remove.· Application of this finish pre-

vents the redeposition of soil from dirty wash water. It 

increases the surface moisture absorbency of the treated 

fibers and al+ows any static charge to be dissipated which 

reduces the attraction for dirt and soil. Cirrasol PT im-

parts softening properties to the fabric and the use of 

other softeners are unnecessary. The use of waxy or hydro-

philic softeners and hand builders may destroy the effec-

tiveness of the Cirrasol PT treatment. 

Another approach to soil release is Rhoplex SR-488, 
a finish which imparts anti-static properties to cotton and 

polyester fabrics with durable press finish. It is an 
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aqueous emulsion of an ~crylic polymer applied by padding 

as a top finish to pre-cured durable press fabrics~ The 

finish causes no appreciable change in the appearance of 

white or colored fabric·. A Textile and Paper Chemicals Bul-

letin (28) stated that soil release properties imparted by 

Rhoplex SR-488 are durable to multiple home launderings and 

to dry cleanings. Crease recovery is unaffected, but tear 

strength may be reduced depending on the amount of cellulose 

fiber in the fabric. 

Tremendous technical strides have been made since 

the soil release concept was introduced. According to 

Chemical Week (12), soil release agents work by chemical 

and physical means. The chemicals that transform a _polyester-

cellulose blend into a durable press fabric make it suscept-

ible to permanent staining and discoloration. The soil re-

lease agents do not prevent dirt from impregnating the fab-

ric; they aid in its removal. Optical brighteners in the 

detergent and fibers have helped to overcome much of the dis-

coloration problem. Most soil release formulations prevent 

both direct and redeposited soil from staining the fabric. 

They help to reduce the generation of static electricity 

and minimize electrostatic collection of dirt. 

Delays in laundering a soiled or stained article 

greatly increases the difficulty in stain removal. Pinault 

(21) pointed out that most mariufacturers limit their claims 
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of effective soil release to 20 or 30 launderings. Non-

ionic finishes inhibit soil pickup but are not durable. A 

hydrophilic, anionic surface gives the best all around re-

sults in soil release and soil redeposition. 

Moreau and Drake explained (17) that cleanability 

and soil release have become major concerns of the textile 

industry, especially in the area of durable press fabrics. 

The major fault of durable press fabrics is the difficulty 

of soil and stain removal according to the author of an 

article from Resin Review (27). Blending polyester fiber 

with cellulose, then cross-linking the cellulose and adding 

waxy or fatty softeners produce a hydrophobic fabric, one 

which is most difficult to clean. 

Berch, Peper, and Ross (4) reported laboratory meth-

ods for measuring stains and soiling of fabrics and pointed 

out the fact that a wide variety of natural or synthetic 

stains and soils can be applied to fabrics to measure the 

degree of soiling and the effectiveness of soil release 

agents. Laboratory tests indicate that stains are more dif-
. . 

ficult to remove when permitted to age on the fabrics. 

Surveys indicate that consumers are concerned over 

the staining problem of durable press ac66rding to Wham (41). 
He fu~ther pointed 011t that. the problem in removirig stains 

exists because hydrophobic soils strongly attach themselves 
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to hydrophobic fibers such as polyesters and also to cellu-

losic fibers such as cotton made hydrophobic by the cross-

linking resins. 



P LAN 0 F P R O C E D U R E 

DESCRIPTION OF EXPERIMENTAL FABRICS 

The 140 plain woven white fabrics used in this study 

were similar in yarn counts and weights per square y~rd. 

These were composed of 100 per cent cotton and blends of 70 

per cent cotton-30 per cent polyester, 50 per cent cotton-

50 per cent polyester, and 35 per cent cotton-65 per cent 

polyester. The bleached, mercerized fabrics were finished 

commercially with durable press, softeners, and soil release 

finishes. 

' The fabrics were divided into seven categories with 

20 fab~ics in each. These were sent to a finishing plant 

for the application of the following finishes. Dimethylol 

dihydroxy ethylene urea with Permafresh 183 (6), which was 

described according to a technical bulletin as the cross-

linking agent for the fabrics receiving durable press fin-

~sh with magnesium chloride as the catalyst. Three groups 

of fabrics were given the conventional application of 

D~HEU while three other groups received the wet fixation 

treatment. One gro~p of fabrics was finished with only soil 

release impregnatio~. Soil releasing agents selected for 

-30 
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this study were Mission.Valley, Scotchgard FC-218, Rhoplex 

SR-488, and Cirrasol PT. 

Kelly (13) has conducted a study on the comparison 

of stain removal efficiency of untreated, durable press, 

and durable press with soil release fabrics. Data analyzed 

in the present study will seek to compare one group of fab-

rics treated with Scotchgard and one group of untreated 

fabrics obtained from the Kelly study. 

The research procedures for this study were con-

ducted in the Cotton Finishing and Utilization Laboratories 

at Texas Woman's University, .Denton, Texas. An alphabetical 

and numerical code was used to identify the test fabrics. 

The following denotes some of the physical properties of 

, each of the fabrics. 

YARN COUNT . 

ASTM Designation: Dl910-64 (1) was followed to de-

termine the yarn count of the 140 experimental fabrics. 

No counts were taken closer to the selvage than one-tenth 

of the width of the fabric or within one yard of the torn 

end. 

Five counts were taken in one inch of fabric at 

five different places in the warp and filling directions; 

and their mean average reported as warp and filling yarn 



32 

count respectively. The Alfred Suter Pick Counter was the 

device used in this process. The fabric areas counted in 

each direction were calculated and reported· as mean yarn 

count to the nearest 0.1 of a yarn for each test fabric. 

WEIGHT OF EXPERIMENTAL FABRICS 

Fabric weight per square yard was determined by 

weighing a six inch square of fabric, cut on grain, from 

each of the 140 test fabrics, in accordance with ASTM Desig-

nation Dl910-64 Sections 37 and 38 (2). Specimens were sub-

jected to standard conditions of temperature and relative 

humidity overnight and then weighed on a one-pan analytical 

balance. The weight per square yard was calculated by con-

verting the weight for six inch squares to square yard mea-

surement using the following formula: 

Weight in ozs. 
per sq. yd. = Weight of the specimen in gm. x 45.72* 

Area of specimen in sq. ins. 

Summary A gives a detailed description of the physical char-

acteristics of· the experimental fabrics used in the present 

study. 

*45.72 = Number of sq. ins. in a sq. yd. 
Number of gm. in an oz. 
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S U M M A R Y A 

PHYSICAL PROPERTIES OF EXPERIMENTAL FABRICS WITH DMDHEU 

DURABLE PflESS FINISH AND PERMAFRESH !~J, HIGH DENSITY 
POLYPROPYL1NE, AND VALSPEX (P-167) FABRIC SOFTENER 

PAH'.L1 I: NO S'I·AIN REMOV1\L AGEWI1 

A 100% Cotton 141.0 56.2 4.04 
-------·- --•··-·••-------- ----1-------1--------- ---------------

B ·ro--30 Cott on--PoJ.yest er 140.2 60.2 3.57 
·-· ·- ____ l_ -------····-·-·---- ··---··-···-· .. - ---··-·· 

C 50-50 Cotton-Polyester 142.4 58.4 . 2. 99 
------ ·----•-·· ---·· -------------·--•-. ·····--· . -----------

129. 0 71. 4 2.83 
-----------·-····· --·-------··-• .. •·••-··-·-·-·-----·- ·----.1 

A 

i·_'II_.S9-:"I_~':! yALLEY_ ST_A!~ B~~-'lVIQ~!::::!: _1\Gl~?I_~ 

~~0% Cot ton --·--· -----~- 8 ---;~~ -~~-
B 70-30 Cotton-Poly-ester 144.o . 58.0 3.68 
------~------------------ - -------·-- ------··-------~-------
C 50-50 Cotton-Polyester 143. 0 57. 6. 3.05 
---·-- ·----------------·-------·-----1-------1-----
D 35~-65 Cot ton--f1olyest8r • 136. 8 67. 6 · 2. 84 
·-'--·--------•-------------·----1.. ______________ ., ··-·---·-·-----·-·,._:,-----·-•-··---
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SUMMA HY A, Contlnued 

FAB.RICS FINISHED WITH DMDHEU AND VALSPEX (P-167) 

FAWI.1 III: SCC/L1CHGARD F1C--218 S1.'/\IN TTEMOVAL AGEWI1 

Yarn Count~. Oz8. ;~-~1~. 
Sq. Yard 

War1 p Flll:Lng 
===~=====-==f 

A 100;.t Cotton 140.8 56.2 4.26 

B 70-30 Cotton-Polyester 
. -

. 3. Bo ---1 141.2 60.0 
1------ ·-· ----

r, 50--50 Cotton-Polyester1 'J 141.8 59.0 3.20 
- --·----··--··-----·-

D 35--65 Cot ton-Polyester 132.6 70.0 2.93 
______ ..J 

P/\H'l1 IV: RHOPLEX SR-li.88 STAIN HEMOVAL i\GEWL1 ------ ---- -------·- --- --- --- -------·------ ----.. --------
i\ lOO?s Cotton 143.4 

-------
B 70-30 Cot l~on-Po lyes t er 141.0 

-- i----------
C 50-50 Cotton-Polyester 143.2 

--- ---· 
D 35-65 Cotton-Polyester 135.2 

PART V: CIRRl\S0L P'l' S~l'AIN REM0VJ\.L /\GE1fi1 --- ---- -·- - ·--- ---- ----·--·--· 
A 100% Cotton 140.6 

---
B 70-30 Cotton-Polyester 139.0 

1--· -·-----·-
C 50-50 Cotton-Polyester 141.0 

---

I D .. ,~ 65 ·cot ton-Polyester 136.6 .. D-
·-· ------ --

57.6 

60.6 

60.6 
·--

71.0 

_ ..... 

56.4 

60.6 

59.2 

71.2 

---

3.68 

3.11 

2.94 

4.18 

3.56 

3.10 
---

-------
2.98 

-------
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S U M M 1\ H Y A Continued _, 

PHYSICAL PROPERTIES OF EXPERIMENTAL FABRICS WITH DMDHEU 

DURABLE PRESS FINISH AN!2. PERMAFRESH 183, NORMAL 

POLYETHYLENE, AND MYKON SF FABRIC SOF'I'ENER 

PAWl' I: lJO S~PJ\IN REMOVAL i\GENT · =sYarn Count -Ozs. pee 
Fabric ~iber Content 

-.:.:.=.
7
.-.:--=-:=::---=·· .:.-.::7::-::-:.-·-- . arp I Filling -~~-: _ Ya

rd 

--· -- - -·- -- -- --- -·---4-· - -·-·-

A 1.00f Cotton 140.8 56.6 
-

B -o Cotton-Polyester 143.0 6o.4 3.56 
' ,-------·-·------.. ---------u--•-- -

C 50-5 0 Cotton-Pclyestef 143.0 58.4 3.05 
-· 

D 35-6 5 Cotton-Polyester 131.8 69.2 2.81 

PAR'J1 II: MISSION VALLEY S'l1AIN REMOVAL AGEN 1r -----.. ---- ---·- ... -

A 10096 Cotton 139.8 56.4 4.11 
- ·-

B 70-30 Cot ton~-Polyester 141. 4 59.2 

C 50-50 Cotton-Polyester 141.2 58.8 3.02 
- -

D · 35~65 Cotton-Polyesterj 130.8 70.4 
' ----··-----···--•···· --··-··· ·--

2.82 
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S U M M I\ R Y --·---··--- A, Continued 

FABRICS FINISHED WITH DMDHEU AND MYKON SF 

FAWl1 III: ~3corrcHGARD FC-218 Srf.1AIN REMOVJ\L AGRWI.1 - . r-· ___________ Y_a_r-
1

n_C __ o_u_n_t ____ -'--0--z-s ___ p_e_l' .. 

-

. Fc1.bl'.-•Jc _ _ Fiber Content -----.------- Sq. Yard 
_ Wa1.,p F'illj_ng 

·- --- ·=--~ :;;:_.; =-==···-===f--

A 100% Cotton 140.8 55.6 4.18 
----·- ----------------- ---------1 .. -------1------~ 

B 70-30 Cotton-Po lyes t Gl' 140.6 59.6 
·-· -------------4--•----·-••••----·--l·•••-•-•---------4 

C 50-50 Cot ton--Po lyes t er 

D 35--65 Cotton-Polyester 128.8 70._6 2.82 
-----'-------------'--------1------'--·-----·- ·-

PART IV: RHOPLEX SR-!~88 srrAIN REMOVAL AGENT -- --·- ------- ---- -- -- . ----------· ·--
A 100% Cotton 140.0 56.4 ·4. 02 

-· --
B 70-30 Cotton-Polyester 140.2 59.6 3.60 

- -------- .. --
C 50-50 Cotton-Polyester 140.4 57.6 3.07 

D 35-65 Cotton-PoJ.y(:)st~r 130.8 71.0 3.05 
. . .. ;.: _______ 

PAH'l1 V: CIRRASOL PT S'l1AIN REMOVAL AGENT -- - --- --- ------- --
A 100% Cotton 140.8 55.4 4.10 

... ---
B 70;-30 Cotton-Polyester 140.2 59.4 3.60 

- ----- -'=•--

C 50-50 Cotton-Polyester 141.0 57.0 3.07 
- ·- -· _. ___ ..__ 

D 35-65 Cotton~Polyester 128. 8 69.6 2.88 
-·-·- . . • ·· 



SUMMARY A, Continued 

PHYSICAL PROPERTIES OF EXPERIMENTAL FABRICS WITH DMDHEU 

DURABLE PRESS FINISH WITH PERMAFRESH 183 AND 

NO FABRIC SOFTENER 

P/\H.T I: NC S'I'1-\IN HEMOVl\L AGEN'l1 
_______ .,..., _____ --··- -· ---·------ ··---
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Ya·rn Count Ozs. per 
Sq. Y::.n1 d 

; B i /0- 30 Cottcn-_Polyc,;:;ter 143.8 59. 8 ' 3. 58 
, I ! . . . i . . . . ' . 
I G i ji_L 5 o Co t; t on .. r 8 l y- (:: s t E: i'l 141. 2 59.0 3.14 
I I l ____ ~-__ J ~:~::S~1

- .::·.~.-~~:~:~ ----~~~~-- __ --_·--~2-~-~---9--·-

PJ\H'I' II: ~u ::;s10N VALLEY ~}TAIN REMOVAL AGEWl' 
-·----- --· ------- ......... . -- -·---.. - -- • . .• _ .. _____ -·--

-~----- --~~~~i-cot:on ----- --···T-~~~2- ·;~;---· ---··~~-;~--
~~~~-------~-~~-~o Cotton-Polyeste1·{ 140.0_ 59~--- --~-·7_1 __ . 

C 50-50 Cotton-Polyester 140.8 58.6 3.04 

---~---i.~?.••65 Cotton-Polyester J_ 127. 6 __ 7_~~--- 2. 92 



SUMMARY A, Continued 

FABRICS FINISHED WITH DMDHEU AND NO FABRIC SOFTENER 

PART III: scorrcHGAHD FC-218 STAIN REMOVAL AGF.NT --- ---- -- ----~~bi,:r -
Yarn Count Ozs. per Fiber Content Sq. Yard Warp Fill:ing 

{\ 100% Cotton 139.8 56.0 4.15 
. . 

B 70-30 Cotton-Polyester 139.6 59.4 3.60 
._ _______ 

C 50-50 Cotton-Polyester 142.0 58.6 3.09 

D 35-65 Cotton-Polyester 127.0 71.4 2.90 
~----------- ·-

P.L\HT IV: RHOPLEX SR-1~88 srrAIN REMOVAL l\GEN'I1 
---

A lOO~t Cot ton 139.4 57.2 4.18 
-·-

B 70-30 Cotton-Polyester 139.2 58.0 3-57 
------ - - --

C 50-50 Cotton-Polyester 141. 6 58.2 3.19 

D 35-65 Cotton-Polyester 126.0 71.0 2.87 

PAR1' V: CIRRASOL PT S~.1AIN REMOVAL AGENT --- - ---- - ·--·----- ----
A 100~'6 Cotton l~0 .• 6 55.6 4.17 

B 70-30 Cotton-Polyester 139.2 60.0 3.57 
-

C 50-50 Cotton-Polyester 139.6 57.4 3.03 

D 35-65 Cotten-Polyester 126.6 72.0 2.68 
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SUMMARY. ~' Continued 

PHYSICAL PROPERTIES OF EXPERIMENTAL FABRICS FINISHED WITH WET ------ ---- ---- -- --
FIXATION DURABLE PRESS AND HIGH DENSITY POLYPROPYLENE, 

VALSPEX P-167 FABRIC SOFTENER 

PAR11 I: NO STAIN R}~MOVAL J\Gli'J'JT --- - -----· --
Fibe-r 

B 70-30 Cottoti-Polye3ter 138.2 58.0 
-----~-----------------~·-------------

C 50-50 Cotton-Polye~tcr 140.0 58.0 3.06 
--------t------------+------1-----· 

D .35-65 Cotton-Polyester 128.8 70.2 2.84 

. PARrr II: MISSION VALLEY sr.rAIN REMOVAL AGENT 
·--· 

A 100% Cotton 140.8 56.6 4.14 
----- --

·B 70-30 Cotton-Polyester 139.6 58.6 3.50 
- .. 

C 5_0-50 : Cotton-Po_lyester 139.6 .. 57.6 2.99 

D 35-65 Cotton-Polyester 128 .. 6 70.4 2.83 
-



SUMMARY A, Continued 

.FABRICS FINISHED WITH WET FIXATION DURABLE PRESS 
AND. VALSPEX P-167 

PAR'I1 III: S CCI1CHGARD FC-218 t?l.'AIN REMOVAL ·J\GEN'r 

Fabric Yarn Count Ozs. Fiber Content Sq. Warp Filling 
~- .. --- .. - - --- -- --

per 
Yard 

A JOO% Cotton 141.4 57.0 l 4.16 · 
-

·- ·- ·-----·- ---·•·-~-------·----·--- ----·-
B 70-30 Cotton~Polyester 139.2 58.6 3.47 

.C 50-59 Cotton-Polyester 144.o 57.8 3.01 
-

D 35-65 Cotton-~olyester 130.2 70.4 2.85 
~------,._,_ 

PAWr IV: RHOPLEX SR-488 S1'AIN REMOVAL AGEN'I' 
----

A 1009(; Cott'on 141.0 56.6 4.10 

, 

- --
B 70-30 Cot ton--·Polyester 139.8 59.4 3.58 

C 50-50 Cotton-Po~yester 141.0 57.4 3.14 
-

D 35-65 Cotton-Polyester 129. 8 70.0 2.87 

PAR'I1 V: CIRRASOL P'l' S1rAIN REMOVAL AGENT ---- . ' 

100% 
, 

145.0 A Cotton 54.4 4.02 

B ·70-30 Cotton-Polyester 142.0 65.4 3.59 
.. --'. 

C 50-50 ~ott~n-Polyester 142.6 57.4 3.07 

D 35-65 Cott on--Po lyes t er 130.0 70.4 2. 94 . 
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SUMMARY A, Continued 

PHYSICAL PROPERTIES QE EXPERIMENTAL FABRICS FINISHED WITH 

WET FIXATION DURABLE PRESS AND NORMAL POLYETHYLENE, 

MYKON SF FABRIC SOFTENER 

PAR'l' I: NO STAIN REMOVAL AGENT 

Yarn Cou~t · -Ozs. per 
Fabrlc Fibe:t"' Conb~nt C! y d 

-- --· --- ··-··-=---= ======-":..:.::-:.::.='.:==~==W=a=r=p=:l===F="il U.ne;c =-~q :__ ar 

__ A _____ 1_o_·c_i'f>_c_o_t_t_o __ n ____ ,_-i'_142.8 56.6 ___ J ___ ~~-13 __ _ 

B -(0--30 Cott on-,Polyes tcr 143.2 57.6 3.50 
-·--- ·---·--•-· -- ________ ,.,._ 

C 50-50 Co t_t on-•Polyes t er 143.8 57.4 2.99 
- . 

D 35-65 Cotton-Polyester 123.6 69.8 2.80 
-· 

MISSION VALLEY. S'I1AIN REMOVAL J\GENT -- ----· ----
.•. ----·-·· --- ·-·-------·----

A 100% Cotton 143.6 57.6 3.86 
··-· -----

B 70-30 Cotton-Polyester 142.2 58.8 3.59 
-- •.. , 

C · 50-50 Cotton-Polyester 142.0 .. 57.2 2.97 

D 3?-65 Cotton-Polyester 129.4 69.6 2.78 
- -
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SUMMARY -~, Continued 

.FABRICS FINISHED WITH WET FIXATION DURABLE PRESS 

AND MYKON SF 

PARrJ.1 III: SCOrl'CIIGARD FC-218 srrAIN REMOVAL AGENT 

~;abric I Content 
Yar,n Count Ozs. per Fiber Sq. Yard Warp Filling 

- -~-- ·- ·-
A 100~6 Cotton 139.8 57.2 4.06 

.. 
B 70-30 Cotton-Polyester 140.8 57.6 3.66 

. 
C 50-5_0 Cotton-Polyester 140.4 57.6 3.07 

D 35-65 Cot ton..:.Polye8ter1 129. 8 70.6 2.82 
-· ·-

PAWI1 IV: HHOPLEX SR-.l~83 srrl\IN REMOVAL AGEWl1 

- - -· 

J\ 100% Cotton 140.0 57.0 · 4.02 
·-- - ·-- ---·-·-- ----·---•·--·---•-- ---•-·------·----· 

B 70-30 Cot ton-Po lyes te1.., 140.4 56.6 3.65 
--· .. -·--·-- -·-•-··-· ---4- _.., ______ .. ___ 

C 50-50 Cotton-Polyester 143.2 57.6 3.14 

D 35-65 Cotton-Poly~ster 129~8 69.8 2.84 

PAR'l' V: CIRRASOL P'I1 S'I'J\IN REMOVAL AGEWr --- -
A 100% Cotton 141."0 56.2 4.04 

.. 

B 70-30 Cotton-Polyester 141.0. 58.8 3.53 ' 

C 50-50 _ Cotton-Poly~ster 141. 6 . 58.0 3.07 

D 35-65 Cot ton-:-Polyes ter1 129.8 69.8 2.89 
-
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SUMMARY ~, Continued 

: PHYSICAL PROPERTIES OF EXPERIMENTAL FABRICS FINISHED 

WITH WET FIXATION DURABLE PRESS AND ---- -----
NO FABRIC SOFTENER -

Pi\ffi' I: No s·rAIN REMOVi\L 1\GEN'l1 

Yarn Count Ozs. per 
Warp Pilling 

Sq. Yard 
---··-· -

A 1 ()OOI ..L ..,,lo Cotton 142.0 56.8 4.11 
---· ... -·------ ·------·-·-

B 70--30 Cott on~P~) lyE~:3 t eP 141. 6 57.8 3-59 

C 50-50 Cot t;on-Pol~yes t er· 144.o 58.4 2.95 
·----- -----· 

D 35.-65 Cotton-Polyester 128.6 70.4 2.80 

PARrr II: MISSION VALLEY S'l1AI.N REMOVAL AGENT --- - --·---- --·--·--- --·-·----~--· - -·· 
A 1oort Cotton 144.2 56.0 4.19 

---· - --· 
B 70-30 Cotton-Polyester 140.2 59.4 3.50 

-- - · ·•-·• 

C 50-50 Cot ton-P_olyestcr 144.2 55.4 3.00 

D 35-65 Cotton-Polyester 129.8 71. o· 2.82 
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S U M M A R Y · ~' Contlnued 

.FABRICS FINISHED WITH WET FIXATION DURABLE PRESS --.-
AND NO FABRIC SOFTENER ---------

PJl.11'11 III: .ScorrcI-IGJ\HD lt'C-218 S1:f1AIN REMOVAL AGEN'l1 -- --- ----- ____ ....... ------- --- --

Flbera Content Yarn Count Ozs. per 
Sq. Yard 

100~& Cotton 144.o 57.0 4.45 

B 70-30 Cotton-Polyester» 141.2 59.4 3.61 
------t--------------1-----+------,--------

C ~0-50 Cot ton-P.oly_est er.' 144.6 
--· 

D 3"5-65 Cotton-Polyester 129. 6" 
-· ----•··------· ·-.. -

57.2 3.ltjO 
----------------·--· ·-- ' 

70.2 2.91 
·---_..:___ ' -· --

PAWr IV: EH0PLEX SR-!1.88 ·sT/\J.N REMOVAL AGEWC 
r----------. - ·-- - ·-·-

A ot'Lon 142.2 56.4 ·4.06 
---·----- --· ------------------

B 70-30 Cot ton--Polyes te:c· 1~3.0 59.4 3.62 
t----------- ·-•----------- .. ·-

C 50-50 Cotton-Pplyesteri 144.2 57.4 3.02 
-·-

D 35-65 Cot ton-Po lyes te11 129.2 69.6 2.82 
-----~----

CIHRAS0L P'l1 Srl.'AIN REMOVAL AGENT - ·--- ---- --- --·-
A 100% Cotton 144.o .57.6 4.20 

-· 
B 70--30 Cot ton-Polyester, 139.4 58.6 3.60 --- •. ·--
C 50-50 Cot ton--Polyester 143.6 58.0 3.05 

····--
D 35-65 Cotton~Polyester 130.8 70.3 2.81 

- I 



SUMMA RY. ~, Continued 

PHYSICAL PROPERTIES OF EXPERIMENTAL FABRICS WITH NO 

DURABLE PRESS AND NO FABRIC SOFTENER · 

PAET I: NO SI'J\IN REMOVAL /\C1EN'l' . ---··- - -·- ---- ---------- --

I 
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--------- ·---···------ ·---- - ---••·---·-----·-··· ... ____________ ... _______ .. ___________ _ 

B 70·-30 Cott on-Po lyod t er 58.0 
------- _, ______ ....__ ___ _ 

C 50-50 Cotton-Polyester 144.o 57.4 . 2. 97 

[~------ . 3~)-6~ Cot.ton-p~Jyester - 130.0 70.8 2.86 

P.L\ffi1 II: MISSION VALLEY 31'AIN REMOVAL J\GEN'l' --·-·- -- ----·-·-- ----- --·--•---.- -------··-·- --------------- ----•- - ··---------------·- ·--·----·- ·--·---·-•---·--·-------
A 100;16 Cotton 140.0 55.0 4.02 

·-·- -·- --- ---·--------·----·---
B 70-30 Cotton-Polyester 140. 0 59.4 3.68 

- C 150-50 
----- ·--t-•-·--

Cotton-Polyester- 141.5 57.6 . 2.95 
,.. ____ 

: 

D 35-65 Cotton-Polyester 128.4 69.6 2.81 
-



·-

Fabrlc 

SUMMAR- Y A, ConLi.nued 

FABRICS FINISHED WITH NO DURABLE PRESS 
AND NO FABRIC SOFTENER --

Piber Content Yarn Count 

w~_:!~J__P:l.lling -
A 

- ----··- -
Cotton 143.4 57.8 

I ___ B _____ ..[ 70-30 . Cot to~-Polycster 
·--··---·-· 

140.8 58.8 

C :S0--50 c·ot ton-Po lyes t; er 143.0 57.6 
-

D 35-65 Cotton-Polyester 129. 2 69,. 9 
--- ·-· 

PAHrr IV: RHOPLEX .SR-~-88 S11AIN REMOVAL AGEN'.11 
---· 
A 100% Cotton 141.5 54.4 

' ,_ . 

B 70-3Q Cotton-Polyester 14·0. 6 59.4 
---· ·- ·-

C 50-50 Cotton-Polyester 140.8 57.8 
-

D 35-65 Cotton-Polyester 128.4 69.·5 
-----·-· --

i AR'r y: CIRR/\SOL P.'I' S'rAIN REMOVAL AGENT 
. 

A 100% Cotton 141.0 55.2 
. 

B 70-30 Cotton-Polyester 141.5 57.2 
- --

C 50-50 Cotton-Po.lyester 144.2 56.6 
- · -----·--· -----·---

D 35~65 Cott on-Po lye~, t e1'1 129. 8 J 69.8 
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Ozs. per 
Sq. Yard 

4.03 

3.55 

3.06 

2.88 

.. 

3.92 

3.56 

3.08 

2.76 

4.16 

3.52 

2.96 
-

2.82 



47 

DESCRIPTION OF FINISHES 

DURABLE PRESS FINISHES 

Dimethylol dihydroxy ethylene urea (DMDHEU) and Per-

mafresh 183 were selected as the cross-linking agents for 

the durable press finish using the conventiohal and wet 

fixation techniques of application. Synthrapol KB, a non-

ionic wetting agent, was employed with magnesium chloride 

serving as the catalyst. The wet-fixation method differs 

from the conventional techniques in ·that a resin or react-

ant or mixture of the two is durably fixed while the cotton 

is in the wet or "swollen" state. 

Dimethylol dihydroxy ethylene urea 

FABRIC SOFTENERS 

Valspex P-167, a high density polypropylene emul-

sion, is a polymer recommended as an anti-soiling agent as 
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well as an anti-abrasion adqitive used in conjunction with 

durable press finishes. This treatment .gives a sort hand to 

the fabric in addition to improving abrasion resistance and 

strength. Valspex P-167 is produced by_Valche~ United Mer-

chants, Incorporated. 

Mykon SF is a non-ionic ·emulsion of polyethylene that 

has good softening and lubricating properties. It is par-

ticularly effective when used with resin finishes that are 

applied to cellulosic fabrics. A marked improvement of 

crease resistance, tear strength, and abrasion resistance is 

produced without an appreciable reduction in tensile strength. 

Mykon SF· is a product of Sun Chemical Corporation. 

SOIL RELEASE FINISHES 

Mission Valley Soil Release Finish is a product of 

Mis~ion Valley Mills,. Incorporated, at New Braunfels, Texas. 

This finish imparts a high degree of ~abric resistance to 

aqueous and oily stains. 

Scotchgard FC-218 is a fluorochemical compatible with 

various resins, catalyst_s, softeners, and builders used to 

make durabl~ press fabrics. It is designed primarily·for 

the cotton and polyester blends to impart oil repel~ency to 

nost types of fabrics, and it is a product of the Minnesota 

Mining and Manufacturing Company. 
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Rhoplex SR-488 is an agent that makes a fabric hydro-

philic. It is an aqueous emulsion of an acrylic polymer. 

Fabrics treated with this soil release finish have the abil-

ity to shed spots and stains with excellent efficiency·on 

laundering. This emulsion ·will impart soil release proper-

ties to white, dyed, or printed fabrics as well as to blends 

of cotton and polyester. Rhoplex is a product of Rohm and 

Haas Company. 

Cirrasol PT is a finish which imparts a hydrophilic 

surface to polyester and polyester cotton blends; it provided 

protection against soil redeposition during laundering. This 

finish improves the ease of removal of oil-based stains and 

soils; it also protects against static buildup. Cirrasol has 

been developed by Imperial Chemical Industries, Incorporated, 

in cooperation with the Celane~e Corporation of America. 

PREPARATION OF FABRIC SPECIMENS 

Twenty-seven specimens were cut on grain from each 

of the 140 tes·t fabrics.· The specimens were cut eighteen 

inches square, marked with an alphabetical and numerical code, 

and hemmed on all edges to prevent t·he lo"ss of yarns dur:-ing 

the laundering process. No specimen was cut closer to the 

selvage than one-tenth of the width of the fabric or within 

one yard of a torn end . . 
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WEIGHT OF EXPERIMENTAL FABRICS 

Specimens rrom each of the test fabrics were weighed 

initially and after each fifth washing-drying interval. 

They were placed overnight in the Constant Temperature and· 

Humidity Room, having standard conditions 70° ± 2° F. tem-

pera~ure and 65 ± 2 per cent relative humidity. They were 

placed on racks to insure even distribution of moisture and 

temperature. Specimen weights were recorded initially and 

after five, 10, 15, 20, and 25 laundering-drying periods. 

Two samples were removed from the set of 27 after the ini-

tial weights, one to serve as the initial specimen and the 

other as a standard in evaluating the stained specimens. 

Per cent change in weight for the specimen was calculated 

using the following formula in which. A equals the original 

weight of the specimen,and B equals the ~eight after laun-

dering: 
A - B A X 100 

LAUNDERING PROCEDURE 

The samples of the experimental fabrics were ·sub~ 

jected to a series of launderings ranging from one through 

25 in a top-loading, RCA Whirlpool washing machine, Imperial 

Mark XII, 1966 model. The machine was equipped with a per-

manent press setting which was the cycle utilized ror the 

present study. 
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The specimens were washed in water at 140° F. and 

rinsed with water at 95° F. Enough Intensified Tide was 

added to make a running suds and was agitated for a few sec-

onds to permit uniform distribution of the cleansing agent 

before adding a four pound load. The specimens were removed 

from the washing machine immediately following the launder-

ing cycle and dried in a RCA Whirlpool Imperial Mark XII 

automatic dryer at the permanent press setting. 

After each washing-drying period one· sample was re-

moved; one sample was laundered and d~ied once. The second 

sample was la~ndered and dried twice before removing. The 

same procedure was followed through the washing-drying in-

tervals until the last sample was laundered and dried 25 
times before being removed. 

STAINING PROCEDURE 

The following stains were selected for the present 

study because they are representative of common staining 

media: 

1) Welch's grape juice, 

2) French's mustard, 

3) Cat sup, 

4) Hot coffee with cream, and 

5) Lipstick. 
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Aqueous-borne stains generally are not difficult to 

remove, the exception being mustard and catsup which were 

used in this investigation. They each are water-borne stains 

carrying, in most instances, food coloring. When the ole-

aginous phase comes in contact with the fiber before water, 

stains which are difficult to remove are produced. These 

sometimes actually dye the fiber and therefore the stain is 

fixed and its removal is not necessarily facilitated by ~oil 

release treatment. Hot coffee reacts more permanently as a 

staining media than does cold coffee. Lipstick and other 

beauty preparations are the most stubborn stains experienced 

in the Linen Supply Industry .. 

The investigation of the present study involved the 

careful placement of five stains on the experimental fabrics. 

These stains are representatfve of a large number of common 

staining types. 

The amount of each staining agent required to weigh 

one-tenth of a gram was determined before starting the stain-

ing procedure. A glass cylinder, three inches long and 

three-quarters· of an inch in diameter, and medicine droppers 

were used to apply the stains to the test specimens. The 
I 

five staining areas were indicated by lightly drawn pencilled 

circles on the samples, these were then positioned on a three 

inch glass· square placed over blotter paper. Stains were ap-

plied.by holding the medicine dropper directly over the upper 
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end of the glass cylinder with the base positioned on the 

pencilled circle on each of the spe~imens. The areas were 

numbered so that the staining position could be located after 

laundering. The entire set of 27 .samples from each test fab-

ric were stained first with g~ape juice, followed by mustard, 

catsup, coffee with cream, and lipstick until all five stains 

were applied. 

The stains were allowed to remain on the experimental 

fabrics for a five-day period, permitting time for the stains 

to age. Mission Valley and Scotchgard· FC-218 finishes tended 

to cause the stains to bead up on the fabric surface. These 

stains were blotted after remaining on a horizontal plane 

overnight so that the stained area could dry and age before 

the laundering time. 

The stained specimens were laundered once after they 

were permitted to age for the five-day period. Following 

the final laundering each stain was evaluated for stain re-

moval using the Deering Milliken Photographic Standards. 

After the evaluation of the stain removal the experimental 

procedure was completed. 

STAINING OBSERVATIONS 

The test fabrics were placed individually on a hori-

zontal plane under the overhead ligh~ing device as described 

in AATCC 88A-1964T (3) for observation of the following: 
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1) Shape of stain (ova~,round), 

2) Wicking (slight, moderate, extreme, very extreme), 

3) Change in color, 

4) Color divisionsi 

5) Absorption time of f~bric, and 

6) Numb~r of launderings before staining. 

STAIN REfvIOVAL EVALUATION 

The stained specimens were given one additional laun-

dering and tumble dried before rating under overhead lighting. 

Evaluation of stain removal after laundering was determined 

with the Deering Milliken Photographic Standards. The stained 

laundered specimens were placed on a white background, to pro-

vide a contrast between the stain and background area, in a 

horizontal position to evaluate the removal of the stains used 

in the present study. The unlaundered initial sample was 

stained to serve as a standard in evaluating the stain re-

moval. It was hung above and behind the sample being eval-

uated. 

The panelists independently rated the stain removal. 

The mean scores and rank orders of these ratings are recorded 

in Summary q through G. The Deering Milliken Photographic 

Standard was placed at a 60° angle behind and on th.e same 

plane as· the stained specimen being evaluated. The sample· 

was placed on a ta~le -top 30 inches from the floor and the 
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panelists stood directly in front of the sample to rate the 

stain removal. The stain removal ratings were as follows: 

complete release of stain - 5, almost complete release - . 4, 

moderate release - 3, slight release - .. 2, and no release 

- 1. 



P R E S E N T A T I O N 

D I S C U S S I O N 

0 F 

0 F 

D A T A W I T H 

F I N D I N G S 

The data presented in this report are the results of 

an evaluation of stain removal from 140 plain woven white 

fabrics composed of: 100 per cent cotton, as well as blends 

of 70 per cent cotton-30 per cent polyester, 50 per cent 

cotton-50 per cent polyester, and 35 per cent cotton-65 per 

cent polyester. These experimental fabrics were divided into 

seven categories with 20 fabrics in each. Three groups of 

the fabrics were treated with the conventional application 

of dimethylol dihydroxyethylene urea with Permafresh 183, 

and magnesium chloride serving as the catalyst. Three other 

groups of the fabrics received the wet fixation treatment of 

durable press. Fabric softeners of high density polypropylene, 

Valspex P-167, and normal polyethylene, Mykon SF, were used 

on one set of fabrics including all of the fiber combinations 

from each of the different durable press finished fabrics. 

One group of fabrics from each category received only.impreg-

nation of stain release. Fabrics containing each ·or the f~ur 

fiber combinations from each category were treated with Mis-

sion Valley, Scotchgard FC-218, Rhoplex SR-488, and Cirrasol 

PT stain release agents, respectively. 
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Findings relative to an arialysis of the experimental 

fabrics under consideration in this stuqy are recorded in 

Tables I through VI in the Appendix and are presented as a 

basis for this discussion. The performance tests.made on 
' 

the experimental fabrics included yarn count, weight per 

square yard, stain removal, and change in weight to deter-

mine the loss of finish. 

YARN COUNT 

Yarn counts of the 140 experimental fabrics both in 

the warp and filling directions a~e shown in Summary A. The 

35-65 cotton-polyester blended fabrics were found to have 

greater variations with lower warp and higher filling count 

than did the other fabrics. The warp yarn counts varied from 

127.0 to 136.8 yarns per inch, whereas, the filling counts 

ranged from 67.6 to 71.4 yarns ~er inch. Yarn counts or the 

other fiber combinations of the experimental fabrics compared 

favorably. 

WEIGHT PER SQUARE !ARD 

The heaviest fabric found in this studi was the 100 

per cent cotton which ranged in weight from 3.83 to 4.45 
ounces per square yard. Blends of cot~on and polyester fol-

lowed a specific trend with a decline in weight as the 



percentage of cotton decreased. The experimental fabrics 

ranged in weight from 2.68 to 4.45 ounces per square yard. 

These data are indicative of an increase in weight due to 

the application of Scotchgard F.C-218 and Mission Vall_ey soil 

release in combination with durable press and fabric soften-

ers. A trend was noted that fabrics of 100 per cent cotton, 

70-30 cotton-polyester, and 50-50 cotton-polyester having 

durabl~ press treatment increased in weight. 

WEIGHT CHANGE OF EXPERIMENTAL FABRICS 
DURING THE LAUNDERING PROCEDURE 

Information concerning the percentage$ in weight 

change of experimental fabrics are presented in Summary B. 

The initial weight of the fabrics were compared with weights 

after the intervals of five,. 10, 15, 20, and 25 launderiing 

periods. These weights are an indication of the finish re-

moved following the various laundering intervals to which the 

fabrics were subjec~ed. 

The experimental fabrics showed a weight loss from 

5. 70 per cent to a gain of 6. 63 per cent,. Fabrics having re-

ceived the conventional application of dimethylol dihydroxy-

ethylene urea durable press with Permafresh 183 lost more 

weight than did the fabrics with wet fixation treatment of 

durable press. All the fabrics exhibited a weight loss after 

10 launderings with the exception of fabrics treated with wet 
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fixation durable press without fabric softeners and th~se 

exhibited_a slight increase in weight. Fabrics treated with 

conventional durable press and Mykon SF fabric softener 

showed the greatest weight· loss followed closely by fabrics 

with the same durable . press treatment and Valspex P-167 

fabric softener . 

. Fabrics with wet fixation treatment of durable press 

without fabric softener experienced consistent weight gains 

after each of the laundering in~ervals to which they were ex-

posed. These data are indicative of a decrease in weight due 

to the application of durable press finish in combination with 

fabric softeners and stain release agents. 

A maximum loss of weight was experienced by the 100 

per cent cotton fabrics having the conventional application 

of durable press and Mykon SF fabric softener. The two types 

of durable press treatments applied to the experimental fab- . 

rics showed considerable difference in weight loss. Experi-

mental fabrics with the conventional durable . press treatment 

revealed greater weight loss than fabrics without durable 

press or fabrics receiving the wet fixation treatment of dur-

able press. The application of Rhoplex sta~n-release to the 

all cotton fabrics exhibited less weight loss than fabrics · 

treated with Mission ·valley, S~otchgard FC-218, or Cirrasol 

PT respectively. The all cotton fabrics revealed greater 

weight loss without stain release agents. 
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Slight gains were evident for the all cotton fabrics 

with wet fixation durable press and no fabric softener fol-

lowing each of the laundering series. The same trend was 

also experienced by those fabrics without durable press 6r 

fabric softeners except following the tenth laundering when 

a reverse order was displayed. 

The per cent ~f weight loss by the all cotton experi-

mental fabrics at intervals from five through 25 laundering 
I . . 

periods revealed that the greate~t loss in weight occurred 

after 15 launderings. From these data it is evident that 

less weight was lost following the twenty-fifth laundering · 

interval, however, this loss was only slightly less than that 

which was reported for the first five laundering periods. 

The fabrics composed of 70-30 cotton-polyester blends 

were found to possess the greatest amount of weight loss dis-

played by the experimental fabrics. The highest per cent of 

weight loss occurred after the tenth laundering interval, 

with the minimum loss evident after the twenty-fifth laun-

dering period. Fabrics with no durable press and no fabric 

softeners consistently showed gains in weight following the 

fifth, fifteenth, and twenty-fifth laundering periods with 

a reverse trend experienced after the tenth and twentieth 

laundering intervals. The same fabric with wet fixation dur-

able press and no fabric softener exhibited weight gains 

after all laundering periods with the exception of the first 



five. Maximum weight loss for the 70-30 cotton-polyester 

was experienced after the first 10 launderings. 
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Rhoplex SR-488 stain release agent applied to the 

70-30 cotton-polyester blends exhibited greater loss in. weight 

than other stain release agents applied to the same type fab-

ric. The wet fixation durable press treatment in combination 

with fabric softeners showed the greatest per cent of weight 

loss by this blend. There was noticeable·change in weight 

loss with durable press treated fabrics having high density 

polypropylene, Valspex P-167 and normal polyethylene, Mykon 

SF fabric softeners. Fabrics without softeners exhibited 

less weight loss than did fabrics with durable press and 

fabric softeners. Fabrics having the conventional durable 

pres_s with Valspex P-167 fabric softener surpassed the other 

finishes with reference to weight loss. 

From a study of the 50-50 cotton-polyester blends it 

was evident that the conventional durable press treatment 

with softeners experienced the greatest per cent of weight 

loss. Fabrics with this finish displayed a progressive loss 

of weight thro~ghout th~ laundering series. After the tenth 

laundering, the fabric treated with conventional durable 

press and Mykon SF showed maximum weight ·1oss. 

The data revealed that the 50-50 cotton-polyester 

blended fabrics without durable press and fabric softeners, 

but with Mission Valley stain release agent experienced 
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greater gains in weight than-did the same blend with durable 

press finish or with different stain release agents~ These 

fabrics with wet fixation treatment of durable press experi-

enced only slight decrease in weight following the total num-

ber of laundering periods . . 

The two types of durable press finishes applied to· 

the 50-50 cotton-polyester blended fabrics showed considerable 

difference in the per cent of weight loss, however each re- · 

vealed a gradual loss of weight throughout the laundering in-

tervals. The same fiber blend without . durable press and fab-

ric softener gained weight through the first five launderings, 

with a reverse order following the tenth laundering. A con-

tinuous gain in weight was evident following the remainder of, 

the laundering periods. The weight increase varied from each 

of the different laundering periods. with the greatest per 

cent of weight increase occurring after the fifth laundering 

interval. 

The 35-65 cotton-polyester blends exceeded the other 

blends in minimum weight loss in all intervals during the 

laundering series. A gradual weight loss was revealed through-

out the laundering series with the greatest per cent of weight 

loss occurring following the twenty-fifth laundering interval. 

Scotchgard FC-218 treatment demonstrated the greatest weigh~ 

loss for this blend fabric. There was greater per cent welght 

loss following the twenty-fifth lau~dering period than at any 

other period. 



The durable pre~s finished fabric revealed the largest 

weight loss with the conventional application of durable 

press in combination with Mykon SF fabric softener exceeding 

the others. The untreated 35-65 cotton-polyester·experienced 

gains in weight throughout the·laundering series, with the 

exception following the tenth laund~ring which showed a slight 

loss. 

When the composite data of weights were compared with 

reference to the per cent of weight loss, these comparisons 

revealed the fact that more weight was lost following the 

tenth laundering than any of the other laundering intervals. 

The 70-30 cotton-polyester blended fabrics lost more weight 

and the 35-65 cotton-polyester blended fabrics lost ,the 

smallest amount of weight with the other blends falling in 

between these extremes. The untreated fabrics surpassed the 

others with reference to weight increase. 
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S U M M A R Y B 

PER CEN·r CHANGE IN' WEIGHT OF FABRICS WI'rH NO DURABLE PRESS 

AND NO FABRIC SOFTENER AFTER DESIGNATED 

NUMBER OF LAUNDERINGS 

PARrr I: NO S'11AIN REMOV1\L AGEN'l1 

--- - --- --- --- - •·-

:;ab: I Number> of Launderlngs 
C Fiber Content 

5 · 10 ·15 20 25 
- P-•---- -- -- -- ---

A J.007& Cotton +1.23 -2.12 +o. 24 -1.95 -0._27 
---- --•& ·• -----

B 70-30 Cotton-Polyester -0.62 -5.70 +0.34 -1.62 -1.04 

C 
-·--·--

. - +2. 2s I _;~ 36-50-50 Cotton-Polyester -0.22 -0.86 +0.12 
I 

- -
D 35-65 Cotton-Polyester +l. 90 -1.31 +l. 42 +0.90 +1.23 

PAffI1 II: MISSION VALLEY S~r'AIN REMOVAL AGENT -- - ---- --- --- ---- ----- --------
A 100% Cotton +o. 05 +0.34 +0.81 +0.67 +1.55 

·-- -----· -·---
B 70-30 Cotton-Polyester +3.70 -0.68 +0.36 +l. 68 +2.76 

C 50-50 Cotton-Polyester +o. 52 -0.38 +0.02 -o. o4. +L27 
•-·- -~--

D 35-65 Cotton-Po1y0.ster -0.36 +l. 75 +1.25 +.1.54 +l. 92 
--



SUMMARY ~, Continued 

FABRICS WITH NO DURABLE PRESS AND NO FABRIC SOFTENER ---------
PAWL' III: SCO'J'CIIGARD PC-218 S1;AIN HEMOVAL AGENT 

Fiber' Content Number of Launderings 

5 10 15 20 25 -- ·--- .... 

A 100 c,t 
I Cotton +l. 09 +0.76 +0.41 +0.41 +1.16 
-

B -30 Cotton-Polyester -1. 41 -1.55 -2.71 -1.24 -2.45 
--- ··-- ·-
-50 Cotton-Polyester +0.69 -1. 67 

-1 ~l-=-t-1. s6 
-2.60 

-·--
-65 Cotton-Polyester -2.58 -1.33 +o. 60 -o. 84 -0.70 

PAH1' IV: RHOPLEX: SR-.l.~[38 S'l'AIN REMOVAL AGEN'I' ------- --- ---- -- ---
A 10 

------·------
B 

-- -1.~tl.-91 ()(;~ Cotton -1.74 -0.02 -0.70 I 

-· ----··--·-
-30 Cotton-Pclyester +0.20 -0.22 +9.59 +0.04 +o.47 

~----· ·- -------------
C 50 ;..50 Cotto~-Polyester . +4.48 +4.31 +4.48 +4.62 +3. 62 -_______ .. ____ --·-----
D . -~65 3S Co~ton-Polycster +2.14 +o. 05 +l. 49 +l. 46 +1.55 

"--·---- .. 

PART V: CIHRASOL PT Sr.l'AIN REMOVAL AGI0!1r --- - ----- . - ---- --
·---

·6 Cotton +1.71 +2.38 +l. 76 +l. 66 -0.69 
., - ------

B 70-3 0 Cotton-Polyester +2.73 +l. 76 +l. 68 -0.38 +o. 92 
--·-·--·- --·-

C 

D 

50-5 0 Cotton-Polyesler +0.30 +0.09 +2.48 -2.14 -1. 12 

-0~71+0.40 5 Cot ton-Polyester' +1-.12 +0.40 +o.86 
.. 
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SUMMARY ~, ·continued 

PER CENT CHANGE IN WEIGH1r OF FABRICS WITH DMDHEU DURABLE PRESS 
. . 

AND VALSPEX (P-167) FABRIC SOFTENER AFTER DESIGNATED NUMBER 

OF LAUNDERINGS 

PAHT I: NO S1rAIN REMOVAL AGEWI' -- - -- ----
FabrJc Fiber Content Number of Launder·ings 

5 10 15 20 25 
--~------ ·-·••· - - - --

A 100% Cotton · -4.43 -3.88 -3.38 -3.04 -3.53 
-- -~--

B 70-30 Cot ton-Polyester: -2.82 -1.23 -2.00 -1.58 -1.80 
r-•-----,--•- I-·• 

C 50-50 Cotton-Polyester -1.55 -0.59 -1.51 -0.31 -1.10 
-· 

D 35-65 Cotton-Polyester · -2.06 -L72 -1. 30 -1.03 -2.71 
·--

PAWr II: MISSION VALLEY S'l'AIN REMOVAL AGENT ----
-

A 1.00<t I Cotton -3-~5 -1.36 -0.20 -2.95 -0.63 

B 70-30· Cotton-Polyester ~2.58 -5.14 -4.66 -0.86 -4.18 
-

·C 50-50 Cotton-Polyester -2.64 -1. 43 -2.37 -1.73 -0.96 
·~ 

D 35-65 Cotton-Polyester -5.03 -3.14 -0~67 -2'. 99 -2.00 



SUMMARY ~, Continued 

FABRICS WI'l'H DMDHEU DURABLE PRESS AND VALSPEX SOFTENER 

PAH'.l1 LCI: ~3COTCTWAHD FC-218 STAIN REfvlOVAL AGEWr 

-;ab;~-:,-~~~-cl' Number of Launde·r, lngs Content -
5 10 15 20 25 ~--===- ---·----•·-=-.:=:..-::: .. -==...-:==:..- - ·-

A 100;& Cotton +o. 16 +o. 44 -1.06 -0.18 -0.12 
·-

B t -,· .) "\o I { (_ .• .) Cotton-Polyester 
I 

+1.46 -0.51 +l. 72 +1.59 -2.08 
' .._.__, _______ 
I 

C 50-50.Cotton-Polyester -1. 91 -1.58 -2.70 -2.77 -2.18 
-··---------- --

D 35-65 Cotton~Polyester -0.22 -3.80 -0.51 -3.28 -2.17 
..__ ____________ ------· 

PAR'J1 IV: m-IOPLEX SR-!~88 S'l'AIN RlfMOVAL AG.ENT 
-··--· 

A · 1 lOO?iJ 'Cotton -0.62 -0.81 -2.85 -0.60 -0.17 
--· ·-

B J 70-30 Cotton-Polyester -1.02 -1.28 -Q.74 -0.75 -0.80 
..----·-·· ---·---L-. ---·--- ------I 

C 50-50 Cotton-Polyester -1. 87 -2.66 -0. 51 1-1. 78 -1. 87 
·• --------- ---- _____ J 

D 35-65 Cotton-Polyester . +0.19 -0.95 +4.30 -0.20 -0. 48J 
·-

PARrr V: CIRRASOL PT sr.rAIN REMOVAL AGENT ---- - -- --- --
A 100% Cot.ton -5.22 -4.03 -5.55 -3.81 -2.58 .. 

13 7_0-30 Cot·ton•-Polyes t e::t1 -O·. 64 -3.94 -2.63 -1.88 -1. 65 

C 50--50 Cotton-Polyester. -0.73 -1. 21 -0.71 -0.23 -0.30 - -
D 35-65 Cotton-Polyester -1;52 -0.91 -0.86 ..:o. 61 -2.68 

.__ ·- -
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SUMMARY. ~, Continued 

PER CENT CHANGE IN WEIGHT OF FABRICS WITH DMDHEU DURABLE PRESS 

AND MYKON SF FABRIC SOFTENER AFTER DESIGNATED 

NUMBER OF LAUNDERINGS 

PAHT I: NO S1I.1AIN REMOVAL AGENT 

~~--- .. Fibe:r. Content 
Number -of Launderings-7 

5 10 15 20 
- ·-

A 100% Cotton -0.80 -1.89 -3.12 -2.29 -0.72 
...__ ______ - ------~---------1----1----+---·!---f-----l 

B 70-30 Cotton-Polyester -0.19 -0.68 -0.35 -0.90 -1.11 
-----·- ---------·------~----+---t----+------+-----1 

C 50-50 Cotton-Polyester -1.14 -3.66 -1.62 -1.77 -0.17 
__________ _;_ ________ -J----+----+---i------lr----i 

D 35-65 Cotton-Polyester +1.11 +2.29 +1.13 +1.78 +2.10 

PA_R11 II: MISSION VALLEY STAIN REMOVAL AGENT 
--

A 100% Cotton -1.03 -1.50 -2.85 -3.53 -1.92 

B 70-30· Cotton-Polyester -0.28 +0.15 -0.69 -2.05 -0.38 
-· 

C 50-50 Cotton-Polyester -3.56 -2.65 -1.91 -2.02 -2.16 
'• --

D 35-65 Cotton-Polyester -·o. 17 -2.64 -1.72. ~1.78 -2.23 
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SUMMARY B, Continued 

FABRICS wrrH DMDHEU DURABLE PRESS AND MYKON SF SOFTENER 

PARr.~ III: SCO'I'CHGAB.D FC-218 S11AIN REMOVAL AGEN'r 

ber Content Number of Launderings 

-5 I 10 I 15 I 20 I 25 

A 100~~ C 
--

:-3- 4J otton -4.oo -4.65 -4.51 -4.78 
---

R 70-30 Cot ton-Polyes_ter -2.64 -1.78 -2.58 -2.99 I -o. 01 
--~---- -----'-·-·-

C Cotton-Polyester +0.15 -2.42 +2.00 +2 .·15 +0.77 

D Cotton-Polyes~er -3.82 -2.41 -2.38 ·-2.98 L-3:~ 
--·-• 

RHOP LEX SR-488 S'I'AIN REMOVAL AGENT 
.----·:-·---r-

A 1007t Cotton -2.81 -1.50 
'-- -

D 70--30 Cotton-Polye3ter -6 .. 22 -2.14 
,..______ , -- ··-

C 50-50 Cotton-Polyester -1.97 .:..2. 00 

D 35-65 Cotton-Polyester -2.46 -4.06 
-

P AR11 V: CIRRASOL PT STAIN REMOVA.L AGENT --- ----
A .100% Cotton -2.13 -1.89 

B 70-30 Cotton-Polyester -0.30 -1.08 
··-----· -· 
C 50-50 Gott OD-·Po ly.c st e1:1 -0.62 -1. 81 

D 3r:: 6r:· ..,1-· :) Cotton-Polyester -0.76 -2.31 
. ' 

--·--· 

-3.92 .:.2. 3-;l -2. 
I•--•-•·-----!-••---

-E;.631-0.591-3. 

-1.90 t-2.311-2. 

-1.90 -3.10 

-1. 81 -2.26 
---- -

-0.67 -1.20 

-1. 12 -0.63 

-2. 

48 

23 

-2.72 

-1.56 

-2.08 

==._.84 :2.37 - -1.3~ 
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SUM M ~RY ~, Continued 

PER CENT CHANGE IN WEIGHT OF FABRICS WITH DMDHEU DURABLE PRESS 

AND NO FABRIC SOFTENER AFTER. DESIGNATED - - --- ---- --- . 
NUMBER OF LAUNDERINGS 

PAH'I1 I: NO STAIN HEMOVJ\L AGENT 

F'ab ri~I~- Number of Launderings Fiber Content 
5 · 10 15 2·0 25 

A l0Oi . I Cotton +o·. 33 -0.50 -0.63 +l. 52 +0.22 
---~--- -

B 70-30 Cot~on-Polyester +0.34 +0.26 +0.34 -1.26 -0.42 

C 
----r 

50-50 Gotton-Polyes~er -2.75 -1.35 -4.97 -1.09 -3.18 I 

I 

D --- -1 35-65 Cotton-Polyester +o. 78 -1 .. 39 -2.00 +0.85 +0.01 

PAR'£ 1.l: !-J.f~SION VALLEY STAIN REMOVAL AGENT 

A ·1~~% Cotton +0.92 -0.61 -2.92 -0.88 -2.02 
-

B 70-30 Cotton-Polyester .· .... 1. 73 -5.45 -3.16 -1. 45 -3.01 

C 50-50 Cotton-Polyester -1.62 -1.92 -2.02 -0.66 -1.57 

D 35-65 Cotton-Polyester -0.98 -2.03 -2.74 -l'.57 +0.36 
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SUMMARY ~, Continued 

FABRICS WITH DMDHEU DURABLE PRESS AND NO SOFTENER 

FAWI1 III: SCOrJ.1CHGARD PC-218 S~rAIN REMOVAL AGEWI' 

FabPi.c FibeP Content . Number or · Launderj_ngs 

5 ~o 15 20 -25 
= - - -· . - - --

A 100°& I Cot t_on -0.09 -1.36 -1.68 +o.46 -2.44 
- ·-

B 70~30 Cotton-Polyester +0.95 +2.20 +0.71 +3. 28 +1.66 
-

C 50-50 Cotton-Polyester· -0.20 -0.12 -0.74 -1.53 -0.91 
-------·--• - · -

D ~r.:: c5 .):J-0 Cotton-Polyester . -1.29 -1.69 -1.92 -1. 09 -1.86 
--·----- .. --

PAH'l' IV: RHOPLEX SR-1J88 S'I'AIN REMOVAL AG.EN'l1 --- --- --- ---- ---
-·· -

A 1001t Cotton -2.21 -3.72 -0.34 -3.27 -4.53 
___ p ___ ----- ----· 

B /0-30 Cotton-Polyester -1.57 -3.08 -1.59 -2.69 -3.43 
f-, - ····--..----

G 50-50 Cotton-Polyes~er -2.19 -3.87 -0.12 -2. 92 -2.88 
- -

D 35-65 Co~ton-Polyester -1. ·74 -1.77 -1.68 -0.94 -1. 39 
- . --

CIRRASOL PT S'rAIN REMOVAL AGENT ---- - -
,__. ·-

A 100% Cotton +2.24 +0.82 -1.10 -2.65 -0.12 .. 

B 70-30 Cotton-Polyester +1.53 +1.07 +2.61 +2 .·4o +2.42 
- -·----

C 50-50 Cotton-Polyester +0.99 +0.47 +l. 67 +1.14 +o. So 

+O ._;;c:, 921-~-:-~~~ -------
D 3~-65 Cotton-Polyester +1.-75 -0.08 
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·s UM MARY B, Continued 

PER.CENT CHANGE IN WEIGHT OF FABRICS WITH WET FIXATION DURABLE 

PRESS AND VALSPEX (P-167) FABRIC SOFTENER AFTER DESIGNATED 

NUMBER OF LAUNDERINGS 

PAI1rl1 I: NO S1l1AIN REMOVAL AGENT 
-
Fabri~l Number of Launderings 

Fiber Conte~t 
5 10 15 20 25 --... -·-· 

A 100% c9iton -0.79 -1.64 +l. 06 +0.76 -0.74 
----

B 70-30 Cotton-Prilyester --1. 50 . -0.30 +2.25 -0.32 +2.07 
-·-----•·---···-

C I 50-50 Cotton-Polyester +o. !~2 +0.16 +0.89 +l. 95 +2.47 I 

I 
D 

I 
35-65 Cotton~Polyester ~0.80 +o.46 -1. 40 +l. 49 +l. 70 

-.. ·----~--

-PAffr II: MISSION VALLEY sr:L1AIN REMOVAL AGEN'l1 

- ..- ---
A 100% Cotton -1.88 -4.78 -1.78 -2.45 -2.42 

·B 70-30 Cotton-Polyester -1. 43 +0.24 -2.23 +o. 58 -0.61 

C 50-50 Cotton-Polyester -1.20 -1. 21 +0.01 -2.58. -0.44 
---

D 35-65 Cott9n-Polycster -0.34 +o."15 -1.91 -2 ·. 12 -0.54 
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SU.MM ARY ~, Continued 

FABRICS WITH WET FIXATION DURABLE PRESS AND VALSPEX SOFTENER -- -- ----. - --- ----
PAR'I· III: SCO'I'CHGAHD .FC-~.?-18 S'J1 AIN REMOVAL AGEWr ---- --- ---- ---
I•'abrq-· Fiber Content Number of Launder· .ings 

5 10 _J 15 20 25 - - · - ·-
A 10076 Cotton -2.23 -2.50 -0.10 -1. 85 -0.13 

B 70-30 Cotton-Polyester -0.50 -3.51 -;0.32 -3.36 -3.33 

C 50-50 Cotton-Polyester -Q.71 -1. 45 -0~33 -0.02 -0.37 

35-65 -0.60 I -1.82 D Cott or~-.Po lyes t er +0.221+0.90 -0.02 
~------- -

RHOPLEX: SR--488 srrAIN REMOVAL AGEWr 
------- -

A 100% Cotton · +o. 46 +0 ·. 49 +0.97 +l. 08 +1.82 
-- -·-----------

B 70-30 Cotton-Polyester· -0.8'4 +o.· 09 -2.21 -0.21 +0.19 
. 

---- --------
C 50--50 Cott9n~Polyestcr -9.91 -0.29 -0.67 +0.40 +0.62 

D 35 .. 65 Cott on-Pol.Yest er -0.70 +0.2~ +o.68 +0.45 +1.09 
-

CIRRASOL P'r S'11AIN REMOVAL AGEWr ------ -- --- ----· 
--· -

A 100% Cotton +o. 50 +o. 38 -0.96 -1.58 -0.59 

B 70-30 Cotton-Polyester -0.67 -2.45 ~1.68 -3.28 -0.51 
-

C 50-50 Cotton-Polyester -2,71 -0.44 -1. 85 -2.03 -1. 62 
··--- ---

D 35-65 dot ton-Polyester -0.38 -0.45 -0.57 -0.16 -2.06 
-•--•k•--· 
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SUM M ~RY ~, Contin~ed 

PER CENT CHANGE IN WEIGHT OF FABRICS WITH WEr ·FIXATION DURABLE --- -- -- ---- ---
PRESS AND MYKON SF FABRIC SOFTENER AFTER DESIGNATED - -

NUMBER OF LAUNDERINGS 

PAWf.1 I: NO S~L1AIN REMOVAL AGENT --- - -- - · --:-- --- --

Fabr::1 Number .of Launderings Fiber Content 
5· 10 15 20 25 --A---fi~o% cpt ton 

-·•• 

+2.43 +3. 31 -0.73 +1.62 +0.24 

B 170-30 -Cotton-Polyester +o.44 -0.86 -2.08 -0.32 -0.75 
------ -.-----• 

· c 50-50 Cotton-Polyester +o. 48 1+0. 45 +0.62 +1.45 +l. 06 
- ·------- . ---

D 35-65 Cotton~Polyester +0.32 -1.84 -0.99 -0.52 +0.04 
---

-PARrr II: MISSION VALLEY S'l1AIN REMOVAL AGENT ----·---· 
A . 100% Cotton +3. 54 +0.97 +1.03 +1.29 +0.78 

·B 70-30 Cotton-Polyester +0.10 +o. 56 +0.41 -3.83 +0.81 

C 50 .. 50 Cotton-Polyester -1.97 -2.79 -0.02 -1.04 -0.93 

D 35-65 Cotton-Polyester -0.49 ~o.Bo -1. 41 -0.71 -0.56 
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SUMMARY B, Continued 

FABRICS WITH WET FIXATI~N DURABLE PRESS AND MYKON SF SOFTENER 

PAH'I1 III: SCOTCHGARD FC-218 S'J.1AIN REMOVAL AGEN'l1 

·---- --- --- ---
Pabrlc Fiber Content Number of Launderings 

5 10 15 
= 

A 100% Cotton +2.00 +l. 71 +1.59 

B 70-30 Cotton-Polyester -4.31 -2.51 -0.54 

C 50-50 Cot ten-Po lyes ter1 +0.33 +0.11 +0.80 
------

'D 3r.· t:"5 :J-(.l Cot ton-Polyeste:c +0.90 +l. 02 +0.58 
-

PAR'l1 IV: nI-IOPLEX SR-1+88 S1'AlN REMOVAL AGENT 

A 

B 
-----

C 
-

D 

A 

B 

C 
--

D 
-

---- --- --- ---
1001b Cotton +2.81 +o. 05 -0.60 

-
70--30 Cotton-Polyester ~1.60 -4.57 .-9. 76 

-
50 .. 50 Cotton-Polyester -1.78 -0.13 -1.83 

-
35-65 Cotton-Polyester +1.03 +0.76 +o.66 

CIRRASOL .PT S'1.'AIN REMOVAL AGEI'rr 

100% 

70-30 

50-50 

35-65 

-
Cotton -2.59 -2.56 -1. 63 

.. -
Cotton-Polyester -0.02 -0.27 -0.28 

Cotton-Polyester ,-0.24 -0.52 -0.16 

Cotton-fol.yest er -0 .. 56 -0.39 +2.75 

TEXAS. WOMAN'S UNIVERSITY 
LIBRARY 

20 25 
·- -====;_ __ 

+0.13 +2.66 

-0.77 -1.51 

-0.82 :..1. 51 

+0.78 -0.48 

+0.92 +1.20 

-1. 43 -0.95 

+l. 36 +1.78 

+0.56 +o. 16 

-2.47 +2.48 
•' 

-2.21 -0. 71 

-0.70 -0.02 

-0.23 +0.11 
--
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SUMMARY B Continued _, 

PER CENT CHANGE IN WEIGHT OF FABRICS WITH WET FIXATION DURABLE -- - ---- ----
PRESS AND NO.FABRIC SOFTENER AFTER DESIGNATED 

NUMBER OF LAUNDERINGS 

PAR1r I: NO srrl\IN REMOVAL AGENT 

Fabr~c I Number of Launderings Fiber Content 
5 ·. 10 15 20 25 

I:= - --- -
A . 100?6 Cotton -0.74 -0.93 -0.88 -1.90 +0.40 

B 70-30 Cotton-Polyester -0.53 -0.02 +1.10 +2.61 -1.04 
I ---__ L_ . T~0-50 Cotton-Polyester +0.05 +1.74 +l. 49 -0.42 +1.20 

+o. 31J-o. 50 +o. 14-D 35-65 Cotton-Polyester -0.08 +2.10 

, PAR11 II: MISSION VALLEY° S1rAIN REMOVAL AGEWr ---
A 100% Cotton +1.91 +2.04 +0.17 +l. 9~-:~. 36 

.. 
---- ·- -· 

B 70-30 Cotton-Polyester +0.97 +4.02 -0.55 +4.69 +2.17 

C 50-50 Cotton-Polyester -0.7.1 -0.69 +0.69 -1.31· +o. 24 
-

D 35-65 Cotton-Polyester +0.10 +l. 72 -0.02 +I.66 +3. 30 
·-
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SUMMARY B, Continued 

FABRICS WITH WET FIXATION DURABLE PRESS AND NO SOFTENER 

PAH1.1 III: SCOrrCHGI\RD FC-218 S~PAIN REMOVAL AGEN11 

~~;~:1 F'iber Content Number of LauF1der1 j_ngs 

5 10 15 20 25 ·- -.. ·--· --
A 1001:t I Cotton -0.58 -0.31 -0.09 -0.57 +1.02 

B 70-30 Cotton-Polye~ter -2.74 -o.osl-0.28 +0.37 +0.27 
-

C 50 .. 50 Cot ton-Po.lyes t er +0.70 +o.46 -4.14 -1.30 I -1..86 
~----•-r- ·---- - -----· 

D 35-65 ·cotton-Polyester +0.21 -0.83 +0.38 -0.20 -0.46 
--·- --

PAH'.I.1 J:V: HHOPLEX SH-488 srrAIN REMOVAL AGENT --- -····- ------ -- -- ---
A 10 C/o Cotton +0.96 +0.43 +3.60 +l.51 +3. 42 

--
B 70 ·.10 -_J Cot ton-Polyester1 -3.21 -1.08 -Q.21 -1.60 +1.19 

---- - ·----
C 50 -50 Cotton-Polyester -0.71 +0.13 +0.73 -0.41 -0.00 

-------- -
D · 35 -65 Cotton-Polyester -0.24 +o.86 -t0.15 +l. 12 -0.47 

' 

CIRRASOL . PT' S'rAIN REMOVAL AGJmT 

A 100°G Cotton -0.65 +0.31 +2.74 +2.46 +2.42 
I 

B 70-30 Cot ton-Po.lyes ter1 -0.16 +0.12 +0.31 +1.18 +0.74 
----- -

C 50-50 Cotton-Polyester -1.37 -1.14 -1.36 ~0.64 --0.91 
' . 

-- -
D 35-65 Cotton-Po1ycster -0.32 +2.57 +0.52 -0.64 +0.22 ________ .._,__ ·-------~------



EVALUATION OF STAIN REMOVAL FROM 
THE EXPERIMENTAL FABRICS 

After the samples of the experimental fabrics had 

been subjected to a series of launderings ranging from one 

through 25, stains were applied. The.five staining ~reason 

the test specimens were positioned on a three inch glass 

square placed over blotter paper. A glass cylinder, three 

inches long and three-quarters of an inch in ·diameter with 

open ends was positioned on each area to be stained. Stains 

w~ighing one-ten~h of a gram we~e applied by holding a medi-

cine dropper directly over the upper end of the glass cylin-

der and permitt~ng the staining material to fall on the speci-

men. An entire set of 27 samples from each of the different 

test fabrics were stained with grape juice, mustard, catsup, 

coffee with cream, and lipstick, respectively. 

Fabrics with Mission Valley and S_cotchgard soil re-

lease agents exhibited stain repellency causing the staining 

material to be held up on the fabric surface, until some of 

the finish was lost during the laundering procedure. The 

water-borne liquid staining mat~~~als were not readily ab-

sorbed by the initial fabrics. .It was noted that as the num-

ber of launderings increased before staining the greater ab-

sorption of staining materials by the t~~t spec~mens . 

. Sum~ary C th~ough G which follow depict the mean 

and total scores and rank ord~rs of scores for the stain 
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removal from the experim~nt~l fabrics at each laun~~ring in-

terval. These data are the result or ratings presented in 

~ables II through VI in the Appendix. The Deering·Milliken 

.Photographic Standards were used to obtain the following. 

rating points: complete stain release 5.0, almost complete 

stain release 4.0, moderate stain release 3.0, slight stain 

release 2.0, and no· stain release 1.0. A summary of total 

scores for each fabric after the designated number of laun-

dering periods is presented following the discussion of each 

of the different stains. 

Statistical comparisons by means of "t" tests were 

made on the differences of the stain removal ratings of all 

possible pairs of fabrics which ha~ been subjected to 25 
launderings, stained and laundered again. 

STATISTICAL ANALYSIS OF DATA -------
CONCERNING GRAPE JUICE STAIN 

The mean scores and rank order for stain removal 

ratings of grape juice are presented in Summary C which fol-

lows this discussion. The ·35-65 cotton~polyester including 

all the finishes ranked first i~ grape juice stain removal 

for all fabrics with the exception of those tr~ated with 

durable press without fabric soften~r. It was noted that 

as the polyester component increased in fabric blends, higher 

rank orders result~d. Because of the hydrophobic nature of 
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polyester the staining materials were repelled. 

Total scores for each fabric at different_laundering 

intervals showed that stain removal ranked highest after the 

first laundering period. A gradual decrease _in sta~n re-

moval was evident as the number of launderings increased. 

This would be an indication that finish was removed follow-

ing the various number of l_aunderings to which the fabrics 

were subjected. 

100 Per Cent Cotton without Soil Release Agent. Ac-

cording to the statistical comparisons of the stain removal 

scores between the unfinished cotton fabrics arid those fin-

ished with the two different types of durable press without 

and in combination with fabric softeners may be summarized as 

follows. The untreated cotton fabrics and those with DMDHEU 

durable press were superior to those having wet fixation dur-

~ble press with Valspex and Mykon SF fabric softeners by a 

highly significant difference (P < 0.001); The stain release 

ratings of fabrics treated with wet fixation durable press 

with Valspex, however, surpassed that of fabric finished with 

wet fixation-Mykon SF or without fabric softener by a 'differ-

ence which was significant (P < 0.02). 

70-30 Cotton-Polyester without Soil Release Agent. 

The order established according to the statistical compari-

sons, made with respect to the stain release ratings, of 



81 

70-30 cotton-polyester fabrics treated with DMDHEU without, 

and in combination with fabric -softeners, surpassed the un-

treated fabric at a slight significant difference. The 

DMDHEU durable-press finish in combination with Valspex 

softener exceeded the. same durable press finish with Mykon 
. . 

and without softener by a difference which was distinctly 

significant (P < 0.01). The difference by which the former 

fabric surpassed the one finished with wet fixation-Mykon 

SF as well as those fabrics without fabric softener were more 

highly significant (P < 0.001). Wet fixation durable press 

in combination with Valspex was surpassed by the same durable 

press treatment in combination with Mykon· SF by a highly sig-

nificant difference. The stain release of fabrics with wet 

fixation-Mykon SF was less than fabrics with wet fixation 

without fabric softeners by a significant difference (P < 0.01) 

50-50 Cotton-Polyester_without Soil Release Agent. The 

effect of stain release of the 50-50 cotton-polyester untreated 

fabrics surpassed those that were treated with wet fixation 

durable press in combination with fabric softeners ·by a sig-

nificant difference (P <·0.05). The same fabrics also were 

superior to fabrics with DMDHEU-Valspex and wet fixation· 

wit~out softener by a less significant difference (P < 0.01). 

In addition the difference between stain release ratings of 

fabric treated with DMDHEU-Valspex and those w_ith ~et fixa-

tion durable press in combination with fabric softeners were 
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highly significant (P < 0.001). According to the stain re-

lease ratings the DMDHEU durab~e-press finish with Mykon SF 

and without fabric softener were superior to the fabrics 

treated with wet fixation alo~e. The fabrics-finished with 

DMDHEU-Mykon SF and without fabric softener revealed a 

slightly higher significant difference to those .having wet 

fixation alone (P < 0.01). 

35-65 Cotton-Polyester without Soil Release Agent. 

The statistical comparisons obtain'ed by means of "t" tests 

on means of stain removal ratings of various pairs of fab-

rics showed that fabrics without durable press or softeners 

surpassed those with_DMDHEU durable press Mykon SF and those 

without fabric softener by a significant difference (P < O. 05) .. 
These fabrics also surpassed fabrics. wi_th DMDHEU-Mykon SF by 

a lower significant difference. The difference by which the 

untreated fabric was superior to those with wet fixation dur-

able press without softener was highly significant (P < 0. 001). 

Differenc~s in stain removal between the following 

pairs of fabrics were significantly high at the one-tenth per 

cent level of confidence: (a) cotton-polyester fabrics. fin-

ished with DMDHEU-Valspex when compared to fa_bric finished 

with DMDHEU alone, (b) cotton-polyester finished with DMDHEU-

Valspex when compared to fabrics finished with wet fixation-

Valspex, anci (c) cotton-polyester fabrics.finished with DMDHEU-

Valspex when compared·to fabrics finished with wet .fixation 
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alone. The dif'f'erence by which the fabric with DMDHEU-Mykon 

SF surpassed the fabric treated with DMDHEU without sof'tener 

was distinctly significant (P < ·0.01). Fabric finished with 

DMDHEU-Mykon SF were superior to those with wet fixation 

alone by a highly significant difference (P < 0.001). The 

fabric treated with DMDHEU alone showed a slight decrease in 

stain acceptance when compared to wet fixation-Valspex or 

Mykon SF fabric softeners. The same DMDHEU durable press 

treatment revealed a slightly higher difference when com-

pared to wet fixation alone (P < 0.01). 

100 Per Cent Cotton with Mission Valley Soil Release 

~gent. The 100 per ~ent stained and laundered cotton fabrics 

without durable press or fabric softeners revealed a lower 

_difference than did fabrics treated with DMDHEU-Mykon or wet 

fixation durable press with Valspex which surpassed the for-

. mer fabric by a highly significant . difference (P < 0.001); 

Fabrics finished with DMDHEU-Valspex also exceeded the fab-

rics treated with DMDHEU-Mykon and wet fixation-Valspex by 

the same high significant difference. Fabrics with DMDHEU 

alone were highly superior in stain removal ratings to .fab-

rics with wet fixation-Valspex. 

Fabrics with the wet fixation treatment of durable 

press were not greatly different from each other in removal 

of grape jui"ce stain. Fabrics treated with Valspex in addi-

tion to the durable press finishes· experienced a slight su-

perior rat·ing. 
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70-30 Cotton-Polyes~er with Mission Valley Soil Re-

lease ~gen~. A statistical analysis- of _the.data by means of 

the "t" test applied to pairs of fabrics with respect to re-

moval of grape juice stain showed that the following pairs 

of fabrics were highly significant (P -< 0.001): (a) cotton-

polyester fabrics finished with DMDHEU-Valspex when compared 

to fabrics without durable press or softener, (b) cotton-

polyester fabrics finished with DMDHEU-Mykon SF when compared 

to cotton-polyester fabrics without durable press or fabric 

softener, (c) cotton-polyester fabrics finished with DMDHEU 

alone when compared tq fabrics without durable press and 

softener, and (d) wet fixation finished fabrics with· Val-

spex compared to fabrics without durable press or softener. 

The wet fixation treatment of durable press in combination 

with Mykon SF and fabrics with the same durable press treat-

ment without fabric softener were significantly lower in 

stain removal ratings than fabrics without d~rable press or 

fabric softeners. Th~ 70-30 cotton-polyester ·fabrics with 

Mission Valley stain release in combination with DMDHEU-Val-

spex surpassed fabrics to which durable press and Mykon SF 

fabri~ softener was applied by a highly significant differ-

ence (P < 0.001). The same s~gnificant difference was _ex-

perienced for .fabrics with DMDHEU durable press and Mykon 

SF when compared to fabrics with wet fixation-Mykori and wet 

fixation durable press alone. 
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The fabric treated with wet fixation durable press-

Valspex experienced a highly significant difference (P < 0.001) 

when compared to the same durable press treatment without 

fabric softener. All other differences for the 70-30 cotton-

polyester blended fabrics were less significant. 

50-50. Cotton-Polyester !1th Mission Valley Soil Re-

lease Agen~. The statistical comparisons between fabrics 

without durable press and those with durable press treatment 

with Mission Valley soil release demonstrated a 0.01 signifi-

cant difference in favor of the latter. The fabric with 

DMDHEU-Valspex was highly significant to the fabric without 

durable press and softener as well as fabrics treated with 

wet fixation alone (P < 0.001). This same durable press 

treatment experienced a slightly less significant difference 

when compared to fabrics with DMDHEU-Mykon SF and to fabrics 

with wet fixation-Mykon SF. The difference between the fol-

lowing pairs of fabrics were highly significant at the one-

tenth per cent level of confidenqe: (a) cotton-polyester fab-

rics finished with DMDHEU-Mykon when compared to fabrics with 

wet fixation alone, (b) cott6n-polyester fabrics finished 

with DMDHEU when compared to fabrics with wet fixation with-

out fabric softener, and. (c) cotton-polyester fabrics fin-

ished with wet fixation~Valspex when compared to fabrics fin-

ished with wet fixation alone. The differences by which the 

fabric · finished with wet fixation-Mykon L'.'.~passed the fabric 
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to which wet fixation was applied was significant at the 5.0 

per cent level. 

]5-65 Cotton-Polyester with Mission Valley Soil-Re- • 

lease Agent. The effect of stain release of cotton-polyester 

fabrics without durable press, arid those finished _with DMDHEU-

Valspex were significantly different (P < 0.01) when compared 

to fabrics finished. with durable press in combination with 

Mykon SF fabric softener. The fabrics finished with DMDHEU 

durable press with Valspex were highly significant (P < 0.001) 

when compared to. those with wet fixation-Mykon. The same 

significant difference was also experienced between fabrics 

with wet fixation and Mykon fabric softener. The following 

pairs of fabrics with Mission Valley soil release were sig-

nificantly different (P < 0.01): (a) cotton-polyester fab-

rics with DMDHEU-Mykon finish when compared to fabrics with 

wet fixation-Mykon SF, (b) cotton-polyester fabrics finished 

with wet fixation-Valspex when compared to fabrics with wet 

fixation alone, (c) cotton-polyester fabrics finished with 

wet fixation-Valspex wh~n compared to fabrics with wet fixa-

tion durable press-Mykon,and (d) cotton-polyester fabrics 

finished with wet fixation-Mykon when co~pared to fabrics 

with wet fixation alone. 

100 Per Cent Cotton with Scotchgard FC-218 Soil Re-

lease Agent. Statistical comparisons of the removal of grape 



juice from pairs of the experimental fabrics revealed the 

fact that fabrics with DMDHEU-Valspex finish were signifi-

cant at the 1.0 per cent level to fabrics without durable 

press or fabric softener. A less significant difference 

(P < 0.02) was · experi~nced between fabrics finished with wet 

fixation alone and those without durable pr~ss or fabric 

softener. The 100 per cent cotton with DMDHEU-Valspex and 

Scotchgard soil release, when compared to fabrics finished 

with DMDHEU-Mykon and wet fixation-Mykon showed the latter 

to be highly significant (P < 0.001). The same durable press 

treatment was also inferior to fabrics finished with wet 

fixation-Valspex by a less significant difference (0.01), and 

to wet fixation alone by a higher significant difference 

(P < 0.05). The fabrics with DMDHEU-Mykon and Scotchgard 

finish were superior to fabrics fini'shed with DMDHEU alone 

in the removal of grape juice stain. The fabric with DMDHEU 

durable press was superior to fabrics finished with wet fixa-

tion-Mykon SF fabric softener by a difference which was dis-

tinctly different (P < 0.05). 

70-30 Cotton-Polyester with Scotchgard FC-218 Soil 

Release ~gent. When the 70-30 cotton-polyester fabrics with-

out durable press or softeners, but with Scotchgard were com-

pared to DMDHEU-Valspex a significant difference (P < 0.01) 

was experienced in favor of the former finish. Fabrics fin-

ished with DMDHEU-Mykon were surpassed in stain removal 
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ratings when compared to the fabrics with wet fixation treat-

ment of durable press. The difference between the following 

pairs of fabrics were significant (P < 0.05):. (a) cotton-

polyester fabrics with DMDHEU alone when compared to fabrics 

with wet fixation-Valspex, (b) cotton-polyester wi.th ~et· 

fixation-Valspex when compared to fabrics with wet fixation 

treatment of durable press-Mykon SF, and (c) cotton-polyester 

fabrics finished with wet fixation when compared to fabrics 

with wet fixation-Valspex. 

50-50 Cotton-Polyester with Scotchgard FC-218 Soil 

Release Agent. The stain removal ratings for fabrics with 

wet fixation durable .press Mykon SF without fabric softener 

were surpassed, by the other fabric finishes in stain removal, 

by a highly significant difference (.P < 0.001). The differ-

ence in stain removal of fabrics with DMDHEU-Valspex finish 

was significantly lower (P < 0.05) when compared to fabrics 

without durable press or fabrics finished with DMDHEU-Mykon. 

This s~me significant difference was experienqed for fabrics 

with wet fixation durable press with Valspex. 

35-65 Cotton-Polyester with Scotchgard FC-218 Soil 

Release Agent. The statistical comparison of 35-65' cotton-

polyester with Scot·chgard in combination with the different 

finishes showed fabrics without durable press to be superior 

to those with DMDHEU-Valspex and fabrics with wet fixation 



89 

durable press alone by~ significant difference (P < 0.01). 

Fab~ics finished with the DMDHEU durable press in combina-

tion with Valspex were inferior in stain removal to fabrics 

finished with DMDHEU-Mykon SF or to fabrics finished with 

wet fixation durable press by a significant difference 

(P < 0. 05). 

100 Per Cent Cotton with Rhoplex SR-488 Soil Release 

~gent. The stain release ratings of fabrics with durable 

press finish in combination with_ Rhoplex SR-488 soil release 

finish were superior by a highly significant difference 

(0.001) to fabrics without durable p~ess or fabric softeners_. 

Wet fixation durable press treatment in combination wit_h 

fabric softeners of _Valspex and Mykon SF were superior by a 

highly significant difference when compared to fabrics fin-

ished with DMDHEU-Valspex and fabric softener.· The DMDHEU 

durable press finish with Valspex revealed less significant 

difference in stain release than fabrics treated with wet 

fixation durable press alone. 

70-30 Cotton-Polyester with Rhoplex SR-488 Soil R~-

lease Agent. The difference by which the fabric finished with 

DMDHEU-Valspex and Rhoplex stain r ·elease agent surpassed the 

fabric without durable press, fabric softener, or fabrics f1n-

ished with wet fixation durable press-Mykon SF was signifi~ 

cant (P < o. 05). Fabrics with no durable press revealed the 
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significant difference of 0.01 when compared to fabrics fin-

ished with DMDHEtJ-Mykon with the latter finish being su-

perior. The fabric with wet fixation-Valspex was slightly 

. signifi~ant (P < 0.01) when.compared to fabrics without dur-

able press or fabric softeners. The stain removal rating 

for fabrics finished with DMDHEU-Mykon surpassed the fabrics 

to·which the wet fixation treatment of durable press was ap-

plied. 

The cotton-polyester fabric treated with DMDHEU alone 

was superior to fabrics with wet fixation-Mykon SF finish at 

a significant difference (P < 0.01). The application of wet 

fixation-Valspex was superior in stain removal rating to that 

of fabric finished with wet fixation-Mykon SF by a slightly 

significant difference. 

50-50 Cotton-Polyester with Rhoplex SR-488 Soil Re- · 

lease Age.!}_~. The applica.tio!l. of DMDHEU durable press finish 

in combination with fabric soft~ners as well as those fab-

rics without ~ofteners made the fabrics less susceptible to 

stain ~et~ntion. The difference in stain release ratings 

of fabrics finished with DMDHEU-Valspex and those with wet 

·fixation durable press in combination with fabric softeners 

was distinc~ly significant (P < 0.01). This same level of 

confidence also was experienced by fabrics finished with 

DMDH~U-Mykon softener when compared to fabrics finished 
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with wet fixation with Val~pex and Mykon SF, respectively. 

The difference between the following pairs of fabr~cs were 

significant at the 1.0 per cent level of confidence: (a) 

cotton-polyester fabrics finished with DMDHEU alone when 

compared to cotton-polyester with wet fixation-Valspex, 

(b) cotton-polyester fabrics finished with DMDHEU when com-

pared to fabrics finished with wet fixation-Mykon fabric 

softener, (c) cotton~polyester fabrics finished with wet 

fixation-Valspex when compared to fabrics with wet fixa-

tion durable press alone, and (d) cotton-polyester fab-

rics finished with wet fixation-Mykon SF when compared to 

·wet fixation durable press alone. The application of wet 

fixation-Valspex was ·superior in stain release rating of 

grape juice to that of fabric finished with wet fixation-

Mykon SF by a difference which was slightly significant 

(P < 0.100). 

35-65 Cotton-Polyester with Rhoplex SR-488 Soil Re-

lease Agent. The difference between stain release of cotton-· 

polyester fabrics with durable press treatment alone and 

fabrics to which durable press treatment in combination with 

fabric softeners were applied was slightly significant. All 

other differences between the various pairs of fabrics, 

however, we~e not significant. 
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100 -Per Cent Cotton with Cirrasol PT Soil Release -- -- - -- ----
Agent. The cotton fabric without durable press or fabric 

softeners was surpassed by fabrics with DMDHEU-Mykon SF as 

.well as by those fabrics with DMDHEU alone by a highly sig-

nificant difference (P < ci~oo~). The untre~ted cotton fab-

ric experienced greater stain release than fabrics with wet 

fixation in combination with Mykon SF, or wet fixation alone. 

The DMDHEU-Valspex treated fabric was surpassed by the fol-

lowing by a significant difference (P < 0.05): (a) cotton 

fabric finished with DMDHEU alone, (b) cotton. fabric fin-
. . 

ished with DMDHEU-Mykon, and (c) cotton fabrics finished 

with wet fixation-Valspex. The stain release ratings of fab-

ric. treated with DMDHEU-Mykon SF as well as those without 

fabr_ic softener in combination with Rhoplex surpassed the· 

stain ratings of fabrics with wet fixation durable press. 

The differences were highly significant · (p < 0.001). There 

was a slightly lower significant difference between fabrics 

treated with DMDHEU durable press and those with wet fixa-

tion durable press. The stain ~elease of fabri~s treated 

with wet fixation in combination with either of the two 

softeners were surpassed at a 1.0 per cent level of confi-

dence by fabric~ with wet fixation and no fabric softener. 

70-30 Cotton-Polyester with Cirrasol PT Soil Re-

l~ ·Agent ·. The stain release obtained from the laundered 

stained specimens treated with DMDHEU by a difference which 
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was highly significant in comparison with fabrics treated 

with wet fixation durable press. · The untreated fabric with 

Cirrasol was surpassed by fabrics with the two types of dur-

able press in combination with Mykon SF softener at a slightly 

lower level of significance (P < 0.01). 

The statistical comparisons of the 70-30 cotton-

polyester fabrics treated with DMDHEU-Valspex may be sum-

marized as follows. The application of DMDHEU-Mykon sof-

tener made the fabric less susceptible to staining by a lower 

significant difference (P < 0.05). The DMDHEU durable press 

treatment with Valspex softener was surpassed by the same 

durable press finish without softeners by differences which 

were only slightly significant. The cotton-polyester fab-

rics treated with DMDHEU-Mykon SF fabric softener were less 

significant in stain removal ratings than was the fabric 

treated with ·DMDHEU alone. According to the statistical com-

parisons of fabric treated with DMDHEU-Mykon SF, it was evi-

dent that stains were more resistant to removal from fabrics 

with wet fixation durable press. The DMDHEU durable press 

treated fabrics responded better to stain removal than did 

fabrics treated with wet fixation durable press. 

50-50 Cotton-Polyester wit~ Cirrasol PT Soil Release 

~gent. The stain release of grape juice from the untreated 

cotton-p~lyester fabric with Cirrasol surpassed the stain 

release of the same fabric blend treated with the two types 
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of durable press in combination with fabric softeners, by a 

highly significant difference (P < 0.001). The stain rating 

of fabrics with DMDHEU-Valspex were inferior to the other 

fabrics with the different durable press treatments with 

- fabric softeners. ' The fabric with DMDHEU durable press alone 

was significantly different from the DMDHEU-Valspex treated 

fabrics. The stain release of fabrics treated with DMDHEU 

alone surpassed fabrics treated by wet fixation and fabric 

softeners by differences which were highly significant 

( P < 0. 001). 

35-65 Cotton-Polyester with Cirrasol P~ Soil Release 

Agent. A statistical analysis of the data by means of the 

"t" test applied to pairs of fabrics with respect to the re-

moval of grape juice stain showed that fabrics with no dur-

able press and without a fabric softener as well as fabrics 

with DMDHEU-Valspex surpassed the fabrics treated with wet 

fixation-Mykon SF by a highly significant difference (P < O. 001). 

Differences with slightly lower levels of confidence were 

found when the fabrics treated with DMDHEU-Mykon SF were com-

pared with fabrics to which wet fixation treatments were ap-

plied. Other differences found between the durable press 

with Valspex and Mykon softeners were highly signfficant 

(P < 0.001). When either DMDHEU or wet fixation treated fab-

rics were compared to fabrics with wet fixation alone the 

stain release ratings were reduced significantly (P < 0.01). 
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Fabrics without Durable Press or Fabric Softener. 

With respect to the all cotton experimental fabrics without 

durable press or fabric softeners, with different soil re-

lease agents, Rhoplex was surpassed by all cotton without 

stain release and by fabrics treated with Scotchgard by a 

highly significant difference (P < 0.001). The comparison 

of fabrics treated with Rhoplex exhibited a reverse trend 

when compared to fabrics treated with Cirrasol. The mean 

stain removal scores of the untreated fabric with Scotchgard 

was superior to Mission Valley treated fabrics by a differ-

ence which was distinctly significant (P < 0.01). 

The 70-30 cotton-polyester stain removal scores of 

fabrics without a soil release agent, as well as those with 

the .various soil re~ease agents were not significa~tly dif-

ferent except for the following pairs of comparisons: (a) 

fabrics without stain release surpassed those treated with 

Mission Valley by differences which . were significant (P< 0.01); 

(b) the fabric without soil release surpassed the fabrics 

treated with Cirrasol at a comparatively lower level of sig-

nificance, and (c) the fabric treated with Cirr~sol was 

superior to fabric finished with Mission Valley by the same 

low level. Scotchgard and R~oplex each exhibited g~eater 

stain release ratings than did Mission Valley by significant 

levels of difference, P < 0.05 and P < 0.02, respectively. 
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The difference betw~en the mean stain rating scores 

of 50-50 cotton-polyester without durable press and softeners 

in combination with the soil release agents revealed the 

finding that Mission Va1ley. and Rhoplex were each·exceeded 

in stain removal by the fabric without stain release by a 

significant level of difference (P < 0.05). Fabrics treated 

with Scotchgard and Cirrasol were superior to those treated 

with Rhoplex by a difference which was significant (P < 0.02). 
The 35-65 cotton-polyester fabrics without durable 

press or fabric softeners in combination with the various 

soil release agents were not significant except for the fol-

lowing comparisons. The fabrics without soil release sur-

passed those treated with Mission Valley, Rho pl ex, and Cir-

rasol at a comparatively low significant difference. 

Statistical comparisons of the removal of grape juice 

from pairs of the experimental fabrics without stain re-

lease agents revealed the fact that fabrics of all cotton 

and those of 50-50 cotton-polyester experienced no signifi-

cant difference in stain removal. The all cotton· fabrics 

were surpassed by the 35-65 cotton-polyester by a slight sig-

nificant difference. On the other hand, the 70-30 cotton-

polyester fabric blend was surpassed by the all cotton at the 

same low significant difference. The 70-30 cotton-polyester 

blend was also inferior to fabric blends of 50-50 and 35-65 
cotton-polyester by the significant level of difference 

( P < 0 05). 
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Fabrics Finished with DMDHEU Durable Press without 

Fabric Softener. The difference between the mean stain re-

moval scores of the fabrics treated with DMDHEU with the 

different soil control agents were not significant ·except 

for one exception. When Cirrasol treated fabrics were com-

pared to fabrics without stain release, or fabrics treated 

with Mission Valley, or Rhoplex a slight significant differ-

ence of 0.01 was observed. When the Cirrasol treated fab-

rics were compared to Scotchgard treated fabrics a reverse 

trend was evident by a slightly lower significant difference. 

There was no significant difference between the mean 

stain removal scores of the 70-30 cotton-polyester fabric 

treated with DMDHEU durable press in combination wi~h the 

diffirent soil release agents. The blends of 70-30 and 

35-65 cotton-polyester surpassed the stain removal ratings 

of cotton. 

The stain removal ratings of 50-50 cotton-polyester 

fabrics treated with DMDHEU durable press in combination with 

th~ various soil control agents were not significantly dif-

ferent. The difference between the mean stain removal rat-

ings of grape juice from the fabrics without soil release 

were surpass_ed. by fabrics treated with Mission Valley, 

Scotchgard, and Rhoplex at a significant level of differ-

ence (P < 0.05). The fabrics with Cirrasol exhibited a 

.slightly higher significant rating than thos~ fabrics with-

out soil . removal finishes. 



98 

Fabrics Finished with DMDHEU Durable Press and Val-

spex Fabric Softener. The mean stain removal scores of the 

fabric treated with DMDHEU durable press-Valspex without 

soil release finishes surpassed those with corresponding dur-

able press treatment with the addition of Scotchgard, Rhoplex, 

and Cirrasol. Fabrics to which Mission Valley soil release 

was applied in addition to DMDHEU-Valspex surpassed the cot-

ton . fabric with the same type durable press and softener with 

either of the other soil release agents by highly significant 

differences (P < 0.001). 

The stained and laundered cotton fabrics treated with 

DMDHEU in addition to Cirrasol and Rhoplex exhibited higher 

stain removal ratings than did the fabrics finished .with 

Scotchgard or Cirrasol, by differences which were signifi-

cant (P < 0.02). The mean stain removal scores of the 70-30 

cotton-polyester blend fabric treated with Mission Valley 

in addition to the durable press finish surpassed the fab-

rics treated with Scotchgard, Rhoplex, and Cirrasol. The 

differences were highly significant (P _< 0.001). Fabrics 

with Scotchgard were superior in stain removal to those fab-

rics with Rhoplex and Cirrasol by differences which were 

significant (P < 0.001). There were no other significant 

differences between the stain ratings scores of the 70-30 

qotton-polyester fabrics . treated with· DMDHEU in combination 

with Valspex and the remaining soil release agents. 
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The effect of stain release of 50-50 cotton-polyester 

blend fabrics treated with DMDHEU-Valspex without soil re-

lease agents and those with Mission Valley as well as those 

with Rhoplex surpassed fabrics treated with Cirrasol soil 

release at a highly significant difference (P < 0.001). The 

fabrics without stain release and the fabrics treated with 

Mission Valley were superior to fabrics with Scotchgard soil 

release agents at the one per cent level of confidence .. 

Rhoplex finished fabrics surpassed the fabrics to which 

Scotchgard was applied by differences which were significant 

( P < 0. 05). 

The differences betweeri the mean stain removal rat-

ings of fabrics with DMDHEU durable press-Valspex and those 

treated with soil.r~lease agents were not sig~ificant except 

for the following pairs of comparisons: (a) fabrics with-

out soil release.showed superior in comparison to fabrics 

treated with Scotchgard by a difference at the 1.0 per cent 

level of confidence, (b) fabrics with Mission Valley soil 

co~trol surpassed those fabrics with Scotchgard by a sig-
' . 

nificant difference (P <- 0.01), and (c) fabrics with Scotch-

gard were inferior to fabrics treated with Rhoplex and Cir-

rasol soil release agents by a significant difference 

( P. < 0. 05). 
When-fabrics treated with Scotchgard were analyzed 

the mean ·stain removal was found to exceed fabric blends of 
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50-50 and 35-65 cotton polyester by a slight significant 

level. Statistical data computed for the stain removal rat-

ing of grape juice from the experimental fabrics revealed 

the fact that 35-65 cotton-polyester surpassed the other ex-

perimental fabric blends by significant differences. 

Fabrics Finished with DMDHEU Durable Press and Mykon 

SF Fabric Softener. The 100 per cent cotton fabric with 

DMDHEU-Mykon finish without soil release agents exhibited 

higher stain removal ratings than did the following compari-

sons: _(a) fabrics finished with Mission Valley were sig-

nificantly different (P < 0.05), (b) fabrics with Scotch-

gard were slightly significant, and (c) fabrics with Cir-

rasol were surpassed by a significant difference (P < 0.01). 
. ' 

The fabrics with Mission Valley soil control were surpassed 

by fabrics with Rhoplex by a significant difference (P < 0.05). 

The fabrics with Rhoplex soil release agents also exhibited 

greater stain removal qualities than did fabrics with Scotch-

gard or Cirrasol. The differences were significant (P<0.01). 

The stain removal scores between the 70-30 cotton-

polyester with DMDHEU-Mykon without soil release was not 

greatly significant when compared to the ._ same durable press 

treatment with soil release agents. The differenpes between 

the following pairs of fabrics were significantly different 

(P < 0.02): · (a) cotton-polyeste; fabrics without soil re-

lease finish when compared -to fabrics finished with Cirrasol, · 
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(b) cotton-polyester fabrics finished with Mission Valley 

when compared to fabrics finished with Cirrasol, and (c) 

cotton-polyester fabrics finished with Scotchgard when com-

pared to those with Cirrasol. From these comparisons it is 

obvious that fabrics with DMDHEU-Mykon in combination with 

Cirrasol were not superior in stain removal. 

The differences between the mean stain removal rat-

ings of the fabrics treated with DMDHEU-Mykon without soil 

release and with the various soil release agents were not 

significant except for one exception. Fabrics with Mission 

Valley surpassed the fabrics treated with Cirrasol soil re-

lease by a significant difference (P < 0.01). 

The 35-65 cotton-polyester blended fabrics treated 

with DMDHEU-Mykon without and in combination with soil re-

lease agents did not · exhibit high stain removal rating for 

grape juice. The fabrics treated with Cirrasol exhibited 

an inferior rating when compared to fabrics treated with the 

other soil release agents used in ·the present study. It was 

noted that the different blends of the experimental fabrics 

ranked higher in stain removal of grape juice when compared 

to the all cotton fabric. 

Fabrics Finished with Wet Fixation Durabl~ Press and 

Jalspex Fabric Softener. The statistical comparisons ob-

tained by means of the ''t II tests ·on means of stain removal 

ratings of various pairs of fabrics show significant differencest 
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Fabrics without soil release finishes were surpassed by a 

highly significant difference by fabrics treated with Mis-

·sion Valley and Scotchgard. The 100 per cent cotton fabpics 

with wet fixation-Valspex without soil release were also sur-

passed by Rhoplex treated fabrics by a lower significant dif-

ference (P < 0.01). Fabrics with Mission Valley, Rhoplex, 

and Scotchgard were all superior to fabrics treated with Cir-

rasol. The fabrics finished with Scotchgard exhibited more 

stain release of grape juice than fabrics with Rhoplex by 

differences which were significant (P < 0.05). 
The 70-30 cotton-polyester fabrics treated with wet 

fixation durable press and Valspex without soil release agents 

were surpassed by a highly significant difference by fabrics 

to which the differ~nt soil control agents were applied. 

Fabrics to which soil release control was applied were super-

·ior in stain removal by a highly significant· differences when 

compared to fabrics treated with Cirrasol. 

The effect of the stain release of 50-50 cotton-

polyester fabrics treated with wet fixation durable press 

and Valspex fabric softener in combination with the various 

soil control agents may be summarized as follows: The un-

t~eated cot~on-polyester fabric released less stain than 

the fabrics treated with Mission Valley and Scotchgard. The 

difference was significant (P < 0.05). The application of 

Mission Valley and Scotchgard to 50.-50 cotton-polyester 
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fab~ics exhibited a significant difference (P < ,0.01) when 

compared to fabrics treated with Rhoplex. On the other hand, 

when fabrics treated with Rhoplex were compared to fabrics 

with Cirrasol a highly significant difference was-exhibited 

The stain release of 35-65 cotton-polyester blended 

fabrics with wet fixation durable press with Valspex fabric 

softener without and in combination with soil release agents 

were not significantly different. The removal of grape juice 

stain from the experimental fabrics displayed some statisti-

cal differences in mean ratings. All three blends of cotton-

polyester exceeded the 100 per cent cotton fabrics. The 

70-30 blend with DMDHEU durable press was ~xceeded in stain 

removal by the 35-65 blend. 

Fabrics Finished with Wet Fixation Durable Press and --------
Mykon SF Fabric Softener. The differences between the mean 

stain removal scores of the 100 per cent_ cotton fabric treated 

with wet fixation durable press with Mykon fabric softener in 

addition to Scotchgard and Rhoplex surpassed the fabrics with-

out soil release treatment by a significant difference 

(P < 0.001). The durable press finished fabrics with Mission 

Valley exhibited a significant difference in stain removal 

when compared to fabrics treated with Scotchgard aryd Rhoplex. 

The differences were highly significant (P < 0.001). 
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The differences between the stain removal ratings 

of the fabrics treated with wet fixation durable press with 

Mykon fabric softener in combination with the various soil 

control agents exhibited significant differences. Fabrics 

without soil release were superior to fabrics with Mission 

Valley, Rhoplex and Cirrasol by significant differences 

(P < 0.01). The addition of Scotchgard to the experimental 

fabrics surpassed fabrics treated with Rhoplex and Cirrasol 

by the same significant difference. On the other hand, when 

Cirrasol was compared to Rhoplex a siight significant dif-

ference was exhibited in favor of the former finish. 

The stain removal rating 6f the 50-50 cotton-polyester 

. blended fabrics treated with wet fixation durable press and 

Mykon fabric softener, without and in combination with the 

different soil relea~e agents were not significant except for 

the following pairs of comparisons: (a) fabrics treated with 

Mission Valley soil release surpassed the fabrics with Scotch-

gard by differences which were ~ignificant (P < 0.05), (b) 

fabrics treated with Mission Valley also surpassed the fabrics 

treated with Cirrasol at· the P < 0.05 difference, and (c) 

fabrics treated with Rhoplex soil release surpassed the fab-

rics with Cirrasol which were only slight·ly ~ignificant. 

The 35-65 cotton-polyester fabrics without soil re-

lease surpassed fabrics treated with Cirrasol and Mission 

Valley in the removal of grape juice stain. The differences 
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were significant at the 2.0 per cent level of confidence. 

Other differences in stain removal ratings between the 

various pairs of fabrics with soil release agents which were 

significant (P < 0.01) follow: (a) fabrics finished with 

Scotchgard when compared to fabrics treated with Mission Val-

ley, (b) fabrics finished with Rhoplex when compared to 

fabrics ~1th Mission Valley, and (c) fabrics finished with 

Scotchgard when compared to fabrics with Cirrasol. One other 

difference was noted, when Rhoplex finished fabrics were com-

pared to fabrics finished with Cirrasol the difference was 

highly signlficant ( P < 0 .. 001). 

When fabrics without soil release agents were analyzed 

it was found that the 70-30 and the 35-65 cotton-polyester 

blends exceeded cotton by a highly significant difference 

(P < O. 001). Highly significant. differences (P < 0. 001) were 

evident when the 50-50 cotton-polyester was compared to the 

70-30 cotton-polyester fabric, the former exceeded in stain 

removal by all other experimental fabrics. 

Fabrics Finished with Wet Fixation without Fabric ---- ----- --- --
Softener. The differences between the mean stain removal 

ratings of the fabrics treated with wet fixation durable 

press alone and with the various soil release agents were 

not significant except for the following pairs of compari-

sons: (a) t~e fabrics with soil release treatment surpassed 

the fabrics with Cirrasol by a significant difference (P. < O. 01)~ 
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(b) the fabrics treated with Mission Valley surpassed the 

fabrics treated with Cirrasol by a difference which was 

significant (P < 0.01), and (c) fabrics with Rhoplex sur-

passed the fabrics treated with Cirrasol by· a significant 

difference ( P < 0. 01 ) .. 

The statistical comparisons obtained by means of 

"t" tests on means of stain removal ratings of various pairs 

of 70-30 cotton-polyester fabrics show significant differ-

ences. The differences by which fabrics treated with Scotch-

gard surpassed the fabric·s without soil release and those 

with Rhoplex was distinctly significant (P < 0.01). The 

other comparJsons of fabrics with Mission Valley and Cirra-

sol to fabrics finished with Scotchgard were highly signifi-

cant (P < 0.001). The stain rating scores of cotton-polyester 

fabrics treated with Mission Valley surpassed those to which 

Rhoplex was applied by a significant difference (P < 0.05). 

On the other hand, Rhoplex treated fabrics surpassed in the 

stain removal of grape juice when compared to fabrics treated 

with Cirrasol by the same 0.05 significant difference. 

The mean scores of the 50-50 cotton-polyester fab-

rics without soil release finishes were surpassed by th~ ~ean 

scores of all fabrics with soil release finishes by diffe~-

ences which were significant (P < 0.01). The different soil 

release agents were highly significant. The following com-

parisons between pairs of fabrics revealed differences which 
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were highly significant (P < 0.001): (a) cotton-polyester 

with Cirrasol when compared to fabrics finished with Mission 

Valley, (b) cotton-polyester with Rhoplex when compared to 

fabrics finished with Mission Valley, and (c) cotton-· 

polyester fabrics wit~ Cirrasol when compared to fabrics 

finished with Mission Valley. 

The effect of stain release on the 35-65 cotton-

polyester fabric treated with wet fixation durable press in 

combination with the various soil release agents may be sum-

marized as follows: when fabrics treated with Mission Valley, 

Scotchgard or Rhoplex soil release agents were compared to 

fabrics without these finishes stain ratings were reduced sig-

nificantly. When fabrics treated with either Mission Valley 

or Scotchgard in addition to the wet fixation durable press 

were compared by means of the "t" test to fabrics treated with 

Rhoplex and Cirrasol the differences were only slightly sig-

nificant. 

The removal of grape juice from the experimental fab-

rics revealed statistical differences in mean ratings. The 

100 per cent cotton was surpassed in stain removal by the 50-50 
cotton-polyester blend at a highly significant difference 

(P < 0.001). The 35-65 cotton-polyester blend was exceeded 

in stain ·removal by the other fabric blends. 
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GRAPE JUICE STAIN 
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Comparison of Fiber Content of Fabrics without Dur-

able Press, Fabric Softener, or Soil Release. The mean scores 

of stain removal of grape juice for all laundering intervals 

showed that 70-30 cotton-polyester was surpassed by the all-

cotton and the other fabric blends. The rank order obtained 

from the laundered stained fabrics of different fiber con-

tent by means of statistical comparisons are as follows: 

Fiber Content Rank Order ----
100 Per Cent Cotton 1 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics with Mission 

Vallei Soil Release, but without Durable_Press or Fabric 

Softener. It is noted that while 35-65 cotton-polyester 

ranked first in stain removal of grape juice, lower ranks 

were received by cotton and the other fabric blends. The 

rank order established as a result of statistical comparisons 

of the mean stain ~elease obtained· from laundering the stained 

fabrics of different fiber content falling within this cate-

gory are shown in the following summary: 



Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 
50-50 Cotton-rolyester 
35-65 Cotton-Polyester 

Rank Order 

3 
3 
3. 
1 

109 

Comparison of Fiber Content of Fabrics with Scotch-

gard FC-218 Soil Release, but without Durable Press or Fab-

ric Softener. Both.the 35-65 and 50-50 cotton-polyester 

blends exceeded in stain removal when compared to cotton and 

the 70-30 cotton-polyester. The statistical comparisons of 

the mean stain removal from fabrics are shown in the follow-

ing summarization: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

2 

1 
1 

Comparison of Fiber Content of Fabrics ·with Rhoplex 

SR~488 Soil Release Agent, but without Durable Press or Fabric 

Softener. The 35-65 cotton~polyester blend received the high-

est rank and the 100 per cent cotton obtainid the .lowest rank,· 

with the other two blends falling into place between these 

two extremes. The following rank order was established by 

statistical comparison of the mean stain release made with 

respect to the fabrics of ~ifferent fiber content falling 

Withi~ ihe ca~egory under discussion: 
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Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2, 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics with·c1rra-

sol P~ Soil Release, but without Durable Press or Fabric 

Softeners. The .fabrics with the highest polyester content 

received the higher ranks, whereas, fabrics with the highest 

cotton content fell heir to the lower ranks. The rank order 

of statistical comparisons was established from the mean 

stain release rating of the different fiber contents as fol~ 

lows: 

Fiber ·content Rank Order ---
100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

RMDHEg Durable Press, Valspex Fabric Softener, but without 

Release Agen~. Comparisons of the temoval of grape juice 

from fabrics eiperienced no significant differenc~ in mean 

stain reiease scores throughout, with high scores for all 

fabrics. The following rank order was established as a 
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result of statistical comparison of the mean stain release 

scores of fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Mission 

Valley Soil Rel.ease Agent. The stain removal ratings of the 

different fiber contents indicated no difference. The sta-

tistical comparisons of the mean stain removal ratings show 

the following rank order: 

Fib er Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 
35-65 Cott on-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Dur~ble Press, Valspex Fabric Softener, and Scotchgard 

£:C-218 Soil Release Agent. The 35-65 and 50-50 cotton-polyester 

blends exceeded in ~tain removal when compared to cotton and 

the 70-30 cotton-polyester blend. The statistical comparisons 

of fiber content according_to rank orders for stained and 

laundered fabrics f9llow·: 
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Fiber Content Rank Order 

100 Per Cent Cotton 4 
70-30 Cotton-Polyester 4 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Rhoplex 

SR-488 Soil Release Agent. The 35-65 and 50-50 cotton-p0ly-

ester blends were superior in grape juice stain removal when 

compared to the cotton and 70-30 cotton-polyester blend. The 

following rank order was determined by statistical compari-

son of the mean stain release scores of fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

2 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable . Press, Valspex Fabric Softener, and Cirrasol 

f! S011 Release Agent. The 35-65 cotton-polyester blend re-

ceived the highest rank with the 50-50 bl.end receiving the 

lowest rank, cotton and the 70-30 blend each rank~d second 

in stain . release of grape juice. The following rank order 

was determined by statistical comparison of the mean. stain 

release ratings of test fabrics railing within this category: 
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Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, but without 

Soil Release Agent. The comparisons of the.removal of 

grape juice from the experimental fabrics showed no varia-

tions. according to fiber content. The following rank order 

was established according to statistical comparisons of the 

mean stain release scores of fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, and Mission Val-

ley Soil Release Agen~. All of the different fabric blends 

exceeded cotton in stain release of fabrics. The rank order 

established from statistical comparisons of the mean stain 

release obtained from laundering the stained fabrics are 

shown in the following summary: 



Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton~Polyester 

35-65 Cotton-Polyes~er 

Rank Order 

2 

1 · 

1 

1-
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, and · Scotchgard 

FC-218 ~oil Release Agen~. Each of the different cotton-

polyester blends surpassed all cotton in the release or _grape 

juice stain. The statistical comparisons of the mean stiin 

removal ratings show the following rank order: 

Fiber Content Rank Order ---
100 Per Cent Cotton 2 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabr!_cs Finished with 

DMDHEU Durable Press, ~~on Fabric Softener, and Cirrasol PT 

~ - Releas.§_ Agent. The comparisons of the removal of g·rape 

juice from fabrics experienced no difference in the mean 

stain release scores. The following rank order w~s estab-

lished as a result of statistical .comparisons of the mean 

stain releaie scores: 
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Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cott on-P.o lyes t er 2 

Comparison of Fiber Content.of Fabrics Finished with 

DMDHEU Durable Press, but without Fabric Softener 2E Soil 

Release ~ent. The mean scores of stain removal of grape 

juice for all laundering intervals showed that 35-65 cotton-

polyester was surpassed by the cotton and other fabric blends. 

The rank order was established as a result of statistical 

comparisons of the mean stain release obtained from laun-

dering the stained fabrics of the different fiber contents 

are shown in the following summarization: 

Fiber Content Rank Order 

1oo·Per Cent Cotton 1 

70-30 Cott on-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 2 

Comparison~£ Fiber Content of Fabrics Finished with 

DMDHEU Durable Pre~~ with Mission Valley Soil Release Agent, 

without Fabric Softener. The mean scores of stain re-

·moval of grape juice for all laundering intervals showed that 

all ~xperimental fabrics received a rank of first place. The 

rank order was established as a result of statistical 
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comparisons of the mean stain release obtained from launder-

ing_the stained fabrics of different fiber content are shown 

in the following summary: 

Fiber Content· Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDH~U Durable Press and Scotchgard FC-218 Soil Release 

Agent, but without Fabrlc Softener. Cotton was exceeded in 

stain release by each of the different fabric blends in re-

moval of grape juice stain from the laundered specimens. 

The following rank order was established as a result of sta-

tistical comparison of mean stain release scores of fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished ill!} 
.QMDHEU Durable Press· and Rhoplex SR-488 Soil Release, but · 

without Fabric Soft~ner. The different fiber contents indi-

cated no variations in stain removal from the experimental 

fabrics. The statistical comparisons of the mean stain re-

moval ratings show the following rank order: 
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Fiber Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 
35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press and Cirrasol PT Soil Release Agent, bu~ 

without Fabric Softener. The 35-65 and 70-30· cotton-poly-

ester blends exceeded in stain removal when compared to cot-

ton ~nd the 50-50 cotton-polyester blend. The statistical 

comparisons of fiber content according to rank orders for 

stained and laundered fabrics are as follows: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester· 1 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable Press, Valspex Fabric Softener, bu~ 

without~ Soil Release Agent. The 35-65 cotton-polyester 

blend received the highest rank, cotton and the 70-30 blend 

obtained the lowest rank, with the 50-50 blend falling into 

Place between these two extremes. The rank order established 

as a result of statistical comparisons of the mean stain re-

lease obtained from launqering the stained fabrics · of . 
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different fiber content are shown in the following summary: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric So'ftener, and 

Mission Valley Stain Release Agent. The cotton fabric was 

exceeded by all of the cotton-polyester blends in stain re-

lease of grape juice from fabrics. The rank order estab-

lished from statistical comparisons of the mean stain re-

lease obtained from laundered stained fabrics are shown in 

the following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable Press, Valspex Fabric Softener, and 

~cotchgard FC-218 Soil Release Agent. The 50-50 cotton-

Polyester blend exceeded all other experimental fabrics in 

~he ~emoval of grape juice. The following rank order was 

established according to ~tatistical comparisons of the 



mean stain release scores of the experimental fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

·Rank Order 

2 

2 

1 

2 
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Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener·, and 

Rhoplex SR-488 Soil Release Agent. The 35-65 cotton-poly-

ester blend received the highest rank with cotton and the 

other fabric blends each receiving.second place in stain re-

lease of grape juice from the experimental fabrics. The 

following rank order was determined by statistical compari-

son of the mean stain release ratings of fabrics: 

Fiber Content Rank Order --- -----
100 Per· Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable Press, Valspex Fabric Softener, an~ 

2.!£~~ PT ~oil Release Agent. The 35-65 cotton-polyester 

blend receiv~d the highest rank, cotton and the 70-30 blend 

obtained the lowest rank, with the 50-50 cotton-polyester 

blend falling into place between these two outer limits. The 
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rank order obtained from statistical comparisons of the laun-

dered stained fabrics of different fiber content are as 

follows: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Myko~ SF Fabric Softener, but 

without Soil Release Agent. All fabrics surpassed the cot-

ton in removal of grape juice, the 70-30 and 35-65 cotton-

polyester blends received first place and the 50-50 blend 

placed second. 'l'he· statistical comparisons of the mean 

stain removal ratings show the following rank order: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

3 
1 

2 

1 

Comparison of Fiber Content of Fabrics Finished with 

Wet ~tion Durable Press, Mykon _e!: Fabric Softener, and 

Mission yalley Soil Release Agent. The mean scores of stain 

removal of grape juice for all laundering intervals · showed 

no variation. The rank order ob~ained from statistical com-

parisons df the laundered stained fabrics of different ·fiber 



content are as rollow: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cqtton-Polyester 

Rank Order 

2 

2 

2 

·2 
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Comparison or Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Mykon SF Fabric Softener, and_ 

Rhoplex SR-488 Soil Release. The 35-65 cotton-polyester 

blend received the highest rank with cotton receiving the 

lowest rank, the 70-30 and 50-50 blends each ranked second 

in stain release of grape juice. The following rank order 

was determined by statistical comparison of the mean stain 

release ratings or experimental fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 

Comparison or Fiber Content of Fabrics Finished with 

~et Fixation Durable Press, Mykon SF Fabric Softener, and 

.£.irrasol P! Soil Release. The comparisons of the removal 

of grape juice from the experimental fabrics showed no vari-

ation accord~ng to fiber content. The following rank order 

was established according to statistical comoarisons of the 
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mean stain release scores·o~ the experimental fabrics: 

Fiber Content Rank Order· 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, but without Fabric Softener or 

Soil Release ~ent. The comparisons of the removal of grape 

juic~ from fabrics finished with wet fixation durable press 

experienced no difference in the mean stain release scores; 

all of the experimental fabrics received the second place 

rank. The following rank order was established as a result 

of statistical comparisons of the mean stain release scores 

of fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

2 

2 

2 

Comparison of Eiber Content of Fabrics Finished with 

Fixation Durable Press with Mission Valley Soil Release 

~gent, bu~ without Fabric Softener. It was noted that the 

35-65 cotton~polyester blend ranked first in stain removal. 

of grape juice; second place ranks were received by cotton 
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and the other fabric blends. The rank order established as 

a .. result of statistical comparisons of the mean stain re-

lease obtained from laundering the stained fabrics of dif-

ferent fiber content are shown in the following summary: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cott on-Po lye st er· 1 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press,~!:!~ Scotchgard FC-218 Soil Re-

lease, but without a Fabric Softener. The comparison of the· 

removal of grape juice from the experimental fabrics showed 
. . 

that fabrics with the polyester content received the highest 

rank. The following rank order was established as a result 

of statistical comparisons of the mean stain release scores 

of fabrics: 

Fiber Content Rank Order ---
100 .Per Cent Cotton 2 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

E!xation Durable Pres~ aQ~ ~hoplex SR-488 Soil Release 

~gent,~ without Fabric Softener. The 35-65 and 50-50 cotton 
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polyester blends exceeded in stain removal with the cotton 

a~d 70-30 blend receiving a rank of second . . The following 

rank order was established as a result of statistical com-

p~rison of the mean stain release scores of fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

We~ Eixa~io~ Durable Press and Cirrasol PT Soil Release 

Agent, but without Fabric Softener. The 50-50 cotton-poly-

ester blend received the highest rank and the 1qo per cent 

cotton obtained the lowest rank, with the other two blends 

falling into place between these two extremes. The rank 

order of statistical comparisons established from the mean 

stain release rating of the different fiber content fol-

low:· 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

3 
2 

1 

2 
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S U M M A R Y C 

EVALUATION OF GRAPE JUICE STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS WITH NO DURABLE PRESS AND NO ----
FABRIC SOF.rENER HAD BEEN LAUNDERED THE DESIGNATED --------

NUMBER OF TIMES 

. Fo.b-
Stain Rat1ngs After Des:lt~natcd 

P·i_ bi:~r Content Numbei.., of Lau.nderlngs 
[-----

..__ _____ ·--·- -- ---- - IH•n-i',::-0 5 10 15 20 2c- Mean _) . t . . .,'I.. 
. ..,,.: . ..., .. _.______ --··--- -·--... ··- ---· -- - .... ·•-------· -·-•--.... 

A Jo,·.,,, 
. ., I;) c;otton 4.o 4.0 4.0 4.0 4.o 4.0 4.o 

-·--·--------- ..... _ -----f----·· -- .. ---------·--
B 70-30 Cotton- 3.5 3.0 3.0 4.0 4.0 4.o ,3. 6 Polyester 

---····--··· ·-· ---·· ·-- -·---
C 50-50 Cotton- 4.0 5.0 4.0 4.5 4.0 4.0 4.2 Polyester 

--·· ------· -------. -· -----
D 35-65 Cotton- 4.0 4.o 4.o 4.5 5.0 5.0 4.4 Polyester 

PART . II: --- -- MISSION VALLEY srl1AIN REMOVAL AGENT 
r---~--

A 10 

.B . 70 

·--------
.c 50 

---
D 35 

----·----

------ -----
0% Cotton 2.5 2.5 

---·-· 
-30 Cotton- 3.0 2.5 Poly es tet1 

---·- -
-50 Cotton- 4.o 3.5 Polyester 

-65 Cotton- 4.o 4.o Polyester 

2.5 2.5 2.5 2.5 2.5 
- ----

2.5 2.5 3.0 3.0 2.8 
-

3.5 3.5 3.5 4.0 3.7 
-

4.0 4.0 4.0 4.o 4.0 
--·-

:::.:::=-:::-.:::::--

1 
--------

2 
·-------

1 
---·-

1 

_ .. _ 
3 

3 

3 

1 
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SUMMARY C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS WITH NO 

DURABLE PRESS AND NO FABRIC SOFTENER 

PAR'r III: sco~rCHGARD FC--218 STAIN REMOVAL AGENT 

Content 
; 

A l005t C otton 
·----·-
Cotton-70-30 

B . Poly ·ester 

C 

-
50-50 

Poly 
----------

D 35-65 
Poly 

Cot ton-• 
ester 

Cotton-
ester 

• 

Sta:in Ratings 
Number of f---, o ____ - 5 10 15 -

4.0 3.0 3.0 3.0 
--- --

4.o 4.o 3.0 3.0 
-·- --·--

4.5 4.o 4.o 4.0 
-·--·-· 

4,5 4.5 4.5 4.5 

PART IV: RHOPLEX SR STAIN REMOVAL AGENT --- -
A 1 00% Cotton 2.5 2.0 2.0 2.0 

- -
B 7 0-30 Cotton- 3,5 3.5 3.0 3.0 Polyester 

-- - -
C 5 0-50 Cotton- 4.o 4.o 3.0 3.0 Polyester 

·---···-- -··---·-•-··--
D 3 5-65 Cotton- 3.5 4.0 ·4. O 4.0 ·Polyester 

-

After1 Desj_gnated 
Launderings 

20 25 Mean 
-- ·- . 

3.0 3.0 ,3.2 

3.0 3.0 3,3 

4.0 4.o 4.1 

4.5 4.5 ,4.5 

2.0 ~.o 2.1 
-

3.0 3,5 3.2 

3,5 3,5 3.5 
, . 

----
4.0 4.0 3.9 

Rank 
·-

2 
-----

2 
·•----
1 

1 

3 

2 

2 

1 
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EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS WITH-NO ------
DURABLE PRESS AND NO FABRIC SOFTENER 

. ---------
PART y_: CI.RRASOL PT STAIN REMOVAL AGEN'I1 ---- - ---
Fab- .· Stain Ratings Afte~ Designated 

Fiber Content Number of Launderings ric --0 5 10 15 20 25 Mean Ra.nk - •,; 

A 100% Cotton 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2 

B 70-30 Cotton- 3.5 3.0 3.0 3.0 3.0 3.0 3.1 2 Polyester 

C 50-50 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 Polyester 

D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.o 4.0 4.o 1 Polyester 
- -

I 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES ·----- -- ---- ---- - -- --- --· -- ----.. 

Fab- Stain Ratings After Desj_gnated 
Fiber Content Number of Lr.u1nde1"lngs ric -·-· 

0 5 10 15 20 25 Total Rank ~-__,;= - ..• ----,. ·-----·---- ·-· --- -:. -- ·-------··· 
A 100% Cotton 16.0 14.5 14.5 14.5 14.5 14.5 88.5 4 

B 70-30 Cotton- 17.5 16.0 14.5 15.5 16.0 16.5 96.0 3 Polyester 
r---- -- . . 

C 50-50 Cotton~ 20.5 20.5 18.5 19.0 19.0 19.5 117 .. o 2 
Polyester - -

D 35-65 Cotton- 20. 0 20.5 20.5 21. 0 21.5 21.5 125. 0 1 •Polyester -
Total 74.o 71.5 68.o 70.0 71.0 72.0 426.5 

-----
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SUMMARY C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL AS A RESULT OF ONE· 

.LAUNDERING AF'I1ER THE FABRICS FINISHED WITH DMDHEU DURABLE - --
PRESS AND VALSPEX (P-167) FABRIC SOFTENER HAD BEEN 

LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAR'l1 I: NO S~11AIN REMOVAL AGENT 

:B1ab- li11 ric 
.__ . ----·-·. ·-

Sta:t.n Ratine;s After Designated. 
:)r Content Number of Launde1.,lngs --- Rank 0 5 10 15 20 25 Mean 
- - ...... ---- --·--•-· --E 

A 100' CoLton 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 
-~---~· ·-----·----· -- - ---·•---------

B 70--
p 

0 Cotton- 4.o 5.0 5.0 5.0 5.0 5.0 4.8 1 lyester 
3 
0 

-- ----· ------ --
C 50--

p 
0 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 lyester 

5 
0 

.. --------·-
D 35-

p 
5 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 lyester 

6 
0 

-

PART. II: -- MISSION VALLEY S~.1AIN REMOVAL AGEN'I1 

·----------
A 1007& Cotton 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 

--- ----·- ·-·-· -
B 70-30 Cotton-

Polyester 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 
L. ·--- . 

.c 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 
- -

D 35-65.Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 
i......... 
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SUMMARY C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL_FROM FABRICS FINISHED 

WITH DMDHEU DURABLE PRESS AND VALSPEX (P-167) .FABRIC SOFTENER 

PART III: SCO':l1CHGJ\HD FC:-218 STAIN RF .. 'MOVAL AGENT 
-· 

Staln Ratings After Designated 
Fab- Number nf~ Lnunde1.,ings FiboP Content -ric 

0 ,· 5 10 15 20 25 Mean Rank 
-----·---·-·--·----- -·-· ---·- .. -----~-------- -~-------- --·· .. -· ------- ---•- .... ·---- - -··------

A 10096 Cotton 3 .,5 1.5 1.0 1.0 1.0 1.0 1.5 4 
------·- - ------·-·---··--.. -

B 70-30 Cotton- 3.0 3.5 2.0 1.0 1.0 1.0 1.9 4 Polyester 
·------·----- ·--- -·-

C 50-50 Cotton- 4.0 4.o 3.5 2.0 2.0 1.5 2.8 3 Polyester 
----·-- ·- -·-· 

D 35-65 Cotton- 3.5 4.o 3.0 3.0 1.0 1.0 .2. 6 3 Polyester 

PARrl, IV: ---- RHOPLEX S.R s~rAIN REMOVAL AGENT 
- -,-.-•-- ----· 

A 100% Cotton 4.o 4.0 3.5 3.5 4.0 4.o 3.8 2 

-----•--·--- ----
B 70-30 Cotton- 3.0 4.0 4.0 4.0 4.o 4.0 3.8 2 Polyester 

C 50-50 Cotton- 4.o 4.0 4.0 4.0 4.o 4.0 4.o 1 Polyester 
-

D 35-65 Cotton- 4.o 4.0 4.0 4.0 4.0 4.o 4.0 1 Polyester 
-
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. · EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED ----· - --- --- --- ------ -- --- ----
WITH DMDHEU DURABLE PRESS. AND VALSPEX (P~167) FABRIC SOFTENER -. . - . . 

·pART V: CIRRASOL PT STAIN REMOVAL AGENT --
Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings 

0 . 5 ·10 15 20 25 Mean Ranl-c 
- ·-

A 100% Cotton 4.0 3.0 3.0 3.0 2.5 2.5 3.0 2 
i---- -- ------· 

B 70-30 Cotton- 4.0 3.0 3.0 3.0 2.5 2.5 3.0 2 Polyester . 
·-

50-50 Cotton- '• 

C 3.5 2.5 2.5 2.'5 2. 5, 2.5 2.7 3 Polyester 

D 35-65 Cotton- 4.0 4.o 4. o · 4.o 4.o 4.0 4.o 1 PoJ.yester 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES --- -- -- -----
Fab-

Stain . Ratings After Designated 
Fiber Content Number of Launderings ric 

0 5 10 J.5 20 25 · Total Rank --- --· -·------·--·-·- -···---:::c.=::= - . 

A 100% Cotton 21.5 18.5 17.5 17.5 ·17. 5 17.5 110.0 4 
-

B 70-30 Cotton- 20.5 20.5 19.0 18.0 17.5 17.5 113,.0 3 
Polyester 

··--.... ---·-
C 50-50 Cotton- 21.5 20.5 20.0 18.5 18.5 18.0 117.0 2 

Pol~{ester . 
D 35-65 Cotton- 21.5 ·25.0 21.0 21.0 19.0 19.0 126. 5 ·l 

- : Po lye st er 

Total 85.0 84.5 77.5 75.0 72.5 72.0 466.5 
--
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·SUMMARY ~, Continued 

EVALUATION 0~ GRAPE JUICE STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AF11 ER THE FABRICS FINISHED WITH DMDHEU DURABLE 

PRESS AND MYKON SF FABRIC SOFTENER HAD BEEN ----
LAUNDERED T.HE DESIGNATED NUMBER OF TIMES 

PAR'11 I: NO S'J'J\IN HEMOVAL AGB.1J'l1 

Stain Ratings After Designnted Fab- PibcP Content Number of Launderlngs ric 0 5 10 15 20 25 Mean Rank 
i-_. - - . -- --- - .. _ --- . - -·· - -•-...- --- ... -·-····-·-

A 1007{; Cotton 4.0 4.0 4.0 4.0 4.o 4.0 4.0 1 
----~--· -- -----

B 70-30 Colton- 4.0 4.o 4.0 4.0 4.o 4.0 4.0 1 Polyester --------- ·--·· -··---
C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 Polyester · 

·--·-· -
D 35-65 Cotton- 4.0 4.o 4.0 4.0 4.0 4.0 4.0 1 Polyester 

~ART I1:: MISSION VALLEY §'l1AIN _REMOVAL AGENT 
··-· -·----

A 1001& Cotton 4.5 3.0 3.0 3.0 3.0 3.0 3.2 2 
--· 

B 70-30 Cotton- 4.5 4.o 4.0 4.0 4.0 4.0 4.1 1 Polyester 
·------- -- ·-

C 50-50 Cotton- 5.0 4.0 4.0 4.0 4.0 4.0 4.2 1 Polyester 
-

35-65 Cotton- .. 
D 5.0 4.5 4.0 4.0 ·4. O 4.0 4.2 1 Polyester __ .._,__ 



SUMMA R.Y C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED 
WITH DMDHEU DURABLE PRESS AND MYKON SF FABRIC SOFTENER 

PART III: scorrcHGARD FC-218 STAIN REMOVAL AGENT 

Stain Ratings After Designated 
Fab-

P.i.bcP Content Number of Launderings 
ric 0 5 10 15 20 25 Mean Rank --------

A J.00?0 Cotton 4.o 4.o 4.0 3.5 3.5 3.5 3.8 2 
------- •·•--·-

B 70-30 Cot tLm- 4.o 4.o 4.0 4.o 4.0 4.o 4.0 1 Po lyes t e1:.1 

' ---•-.--.. ·---... ·-- ----
C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.o 4.0 1 Polyester 

-· 
D 35-65 Cotton- 4.0 4.o 4.0 4,. o 4.0 4.o 4.0 1 Polyester 

PAR11 IV: ---- RHOPLEX SR srJ'l\IN REMOVAL AGENrr 

A 100% Cotton 4.0 4.o 4.0 4.0 4.0 4.o 4.0 1 

B 70-30 Cotton- 4.o 4.o 4.0 4.0 4.0 4.o 4.0 1 Polyester 
-

C 50-50 Cotton- 4.o 4.o 4.0 4.0 4.0 4.o 4.0 1 Polyester .. -
D 35-65 Cotton- 4.0 4.o 4.0 4.0 4.0 4.0· 4.0 1 Polyester 
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-EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED 
WITH DMDHEU DURABLE PRESS AND MYKON SF FABRIC SOFTENER 

PART y: CIRRASOL PT STAIN REMOVAL AGENT 

Fab- Stain Ratings After Designated· . . 

ric Fiber Content ·Number of Launderings· 
0 5 10 15 20 · 25 Mean Rank 

A 100% Cotton 4.o 3.5 3.5 3.5 3.5 3.5 3.6 2 

B 70-30 Cotton- 4.0 4.o 3.5 3.5 3.5 3,5 3,7 2 Polyester . 

50-50 Cotton- .. 
C 3,5 3.5 3,5 3.5 3,5 3.5 3,5 2 Polyester 

·-
D 35-65 Cotton- 4.o 3.5 3.5 3.5 3.5 3,5 3.6 2 Polyester 

~UMMJ'\RIZATION 0~ TO~AL l?.Q9RE~ AND RANJ( ORDERS OF SCORES 

Pab- Stain Ratings After Des :tgna.t ed 
Fiber Content Number of Launderings •ric -·-• 0 5 10 jt:-:: 20 25 Total Ranlc .:J 

t:::- .,._ __ -- ~-== :.:,._ __ _.:.: ~~-=-=--=-.:::= -···-------- ------ ----·-
A 100% Cotton 20.5 18.5 18.5 18.0 18.0 18.0 111.5 ·4 

B 70-30 Cotton- .. 20. 5 20.Q 19.5 19.5 19.-5 19.5 118.5 2 
Po lye st e1~ ---

C 50-50 Cotton- 20.5 19.5 19.5 19.5 19.5 19.5 118.Q 2 
Polyester . -- ·- . . 

D 35-65 Cotton- 21. 0 20.0 19.5 19.5 19.5 19,5 119.0 1 
. Polyest~r 

t---- --
Total 82.5 78.0 77.0 76.5 76.5 76.5 467.0 

-------

-
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SUMMARY C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL AS A RESULT OF ONE ----- -- --- --- - -
LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU DURABLE 

PRESS AND NO FABRIC SOFTENER HAD BEEN LAUNDERED THE ----- ---
DESIGNATED NUMBER OF TIMES 

PAR'r I: NO S'l.1AIN REMOVAL AGEN'l1 -- -- -- - ·---- --
Stain Ratlngs Afteri Desi.gnat ed 

Content Nurnbe1'1 of Laundertngs 

•==:i. --. --- -·· . 

A 1001/'b C 
t----1---- .. ·•---

B /0-30 
Poly 

,__ 

0 - --· . - - -

otton 4.0 
----.. -----... -

Cotton- 4.o ester 

5 10 
-· --- . -

4.o 4.0 

4.0 4.o 
r----+---··--·---- ··--------- ----

C 50-50 
Poly 

Cotton-
est E.n--1 · 

4~0 4.0 4.0 
----- --------·· ----·----- -.. ~·--- .. ------····- · - ·•---·- ···-·-.. -· ..... ---··--·--

D 35--65 
Pcly Cc t ton-- 4. 0 3. 5 . 3. 5 

C~-J t. f.:! P l 
.. ... .. ___ . . ·--~--·--·-----

15 20 

4.0 4.o 

4.o 4.0 

4.o 4.0 
-------
3.5 4.0 

PART II: MISSION VALLEY S':I.'AIN REMOVAL AGENT -- ·-
A 100% Cotton 4.o 4.o 4.0 4·. O 4.0 

-- ·--- --- ·---
B 70-30 Cotton- 4.0 4.o 4.0 4.o 4. 0. Polyester 

--. - ·- '-• 

C 50-50 Cotton- 4.o 4.0 4.0 4.o 4.0 Polyester 
·-- ---·-

D 35-65 Cotton- 4.o 1LO 4.0 4.0 4.0 Polyester --

- 25 Mean 
-- ·- -

4.o 4.0 
---··----· 

4.o 4.0 

4.o 4.0 

4.0 3.8 

-4. o 4.0 

4.o 4.0 

4.o 4.0 
. ' 

4.0 4.0 

Rank 

1 

1 

1 

2 

1 

1 

1 

1 . 
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SUMMARY C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED 
WITH DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER 

PART III: SCO~l1 CI-IGARD FC-218 S11AIN REMOVAL AGEN'l1 
· ---- ----

After Sta:ln Ratings Des1gnated 
Pab- Fiber Content Number of Launderings 
ric 0 5 10 15 20 25 Mean Rank 

-··-

A 100% Cotton 4 .. 0 3.5 3.5 3 .. 5 3.5 3.5 3.6 2 
----- --·-· --

B 70-30 Cotton- 5.0 4.5 4.0 4.o 4.0 4.o 4.2 1 Polyester . . ~- --••-------- ----~ ---
C Cotton- 5.0 4.o 4.0 4.o 4.0 4.o 4.2 1 Polyester 

D 35-65 Cotton- 5.0 4.5 4.o 4.o 4.o 4.o .4. 2 1 Polyester 

PAWl' IV: RHOPLEX SR srrAIN REMOVAL AGENT ---
A 100% Cotton 4.0 4.o ·4. O 4.o 4.o 4.o 4.0 1 

B 70-30 Cotton- 5.0 4.0 4.-o 4.o 4.0 4.o 4.2 1 Polyester 

C 50-50 Cotton- 4.o 4.o 4.0 4·. o 4.0 4.o 4.0 1 Polyester 

D 35-65 Cotton- 4.o 4.5 4.5 4.o 4.0 4.o 4.2 1 Polyester 
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EVALUATION OF GRAPE JUICE STAIN REMOVAL-FROM FABRICS FINISHED 
WITH DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER -- -- - --- ----

PART V: CIRRASOL PT STAIN REMOVAL AGENT --
. . 
Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 

A 100% Cotton 4.0 4.o 3.5 3.5 3.5 4.o 3.8 2 
. . 

B 70-30 Cotton- 4.0 4.o 4.o 4.0 4.o 4.0 4.o 1 Polyester 

C 50-50 Cotton- 4.o 4.0 4.o 4.o 4.o 3.5 3.9 2 Polyester 
. -·--·-

D 35-65 Cotto"n- 4.5 4.0 4.o 4.0 4.o 4.0 4.T 1 Polyester 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES ------
Fab- Stain Ratings After Designated 
l..,ic Fiber Content Number or Launderings 

0 5 10 15 20 25 Total Rank. 
.-- - ·- . --· -- -

A 100% Cotton 20.0 19.5 19.0 19.0 19.0 19.5 116.0 4 

B 70-30 Cotton- 22!10 20.5 20.0 20.0 20.0 20.0 122.5 1 
Polyester 

C 50-50 Cotton- 21.0 20.0 20.0 20.0 20.0 19.5 120.5 3 
Polyester 

D 35-65 Cotton- 21.5 20.0 20.0 19.5 20.0 20.0 121. 5 2 
Polyester '. 

t-----

rl'otal 84.5 80.5 79.0 78.5 79.0 79.0 490.5 --
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SUMMARY ~' Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS FINISHED WITH WEr FIXATION - ---- -- - ----
DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER HAD 

BEEN LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PJ\R.'J.1 I: NO srrAIN REMOVAL AGENT -- - -- ----- ----

Fab- v· b 
After Stain Ratings Deslgnat_ed . 

er Content Number of Launderj_ngs 
-ric ·'-

0 5 10 15 20 25 Mean Rank 
t==----·---·- ·- ----··-··--·· :-.=.::==.-:=.-

A 100% 'i) Cotton 

B 

C 

D 

-· -•- ·•-· 

l0-3 
Po 

50-5 
Po 

0 Cotton-
lyestcr 
··----
0 Cotton-
lycster 

--
35-6 

Po 
5 Cotton-
lyester 

3.0 _ ____ .. 
2.5 

-----
2.5 

4.5 

,_ __ 
·-

2.0 2.0 2.0 2 .:O 
•-.---
2.5 2.5 2.5 2.5 

3,0 3.5 3.5 4.0 

4.o 4. O· 4.o 4.0 

. PART II: MISSION VALLEY STAIN REMOVAL AGENT --- -----
A 100% Cotton 3.0 3.0 3.5 3,5 3,5 

--
B 70-30 Cotton- 5.0 4.0 4.0 4.0 4.0 Polyesb~r 

r------. ·- ·--
C 50-50 Cotton- 4.0 4.0 4.0 4.o 4.0 Polyester -
D 35-65 Cotton- 4.0 4.o 4.0 4.0 4.0 Polyester -

- ----
2.0 2.2 3 

2.5 2.5 .3 

4.o 3.4 2 
-

4.o 4.1 1 

3,5 3,3 2 

4.0 4.2 1 
-.. 

4.0 4. ·o 1 

4.0 4.0 1 
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SUMMARY ~, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED 
WITH WEr FIXATION DURABLE PRESS AND VALSPEX (P-167) 

FABRIC SOFTENER 

PAffr III: SC0'rCHGJ\RD F'C-2.18 S'l1AIN REMOVAL AGENT 

Stain Ratlngs After Designated 
Fab-

FJbcr Content Number of Launderings 
ric 0 5 10 15 20 -25 Mean Rank 

,.___ ·-· ____ , ...... ··-· -
A 100% Cotton 4.0 4.o 4.0 4.o 3.5 2.5 3.7 2 

B 70-30 Cotton- 4.o 4.·o 4.0 3.5 3.5 3.·o 3.7 2 Polyester. -------·---···-·· ----· i----~ ---
C 50•-50 Cotton- 4.0 4.o 4.0 4.o 4.0 . 4. O 4.0 1 Polyester. I 

-· 
D 35--65 Cotton- 4.0 3.5 3.0 3.0 2.5 2.0 3.0 2 Polyester 

PAR'l1 IV: RHOPLEX SR S':I:1f\IN REMOVAL AGENT ---
r-----

A 100% Cotton 3.Q 3.0 3.0 3.0 3.0 .3.0 3.0 2 

-
B 70-30 Cotton- 4.0 ·. 3. 5 3.5 3.5 3. 5· 3.5 ·3. 6 2 Polyester 

C 50-50 Cotton- 4.0 3,5 3.5 3.5 3.5 3,5 3.6 2 Polyester 
.. 

D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.0 4.o. 4.0 1 Polyester 
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. . · EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED 
WITH WEr FIXATI_ON DURABLE PRESS AND VALSPEX (P-167) 

FABRIC SOFTENER · 

. _PART J.: CIRRASOL PT STAIN REMOVAL AGEN'I' 

Fab- . Stain Ratings After Designated · 
ric Fiber Content Number of Launderings 

0 5 10 ·15 20 25 Mean Rank 
- --

A 100% Cotton 3.0 2.5 2.0 2.0 2.0 2.0 2.2 ·.3 

B 70-30 Cotton- 3,0 3.0 3.0 3.0 3.0 2 ,-5 2.9 3 Polyester -
.. 50-50 Cotton-C 3.0 3.0 3,0 3.0 3.0 3.0 3.0 2 Polyester 

' 

D 35-65 Cotton- 4.5 4.o 4.0 Polyester 4.o 4.0 4.0 4.1 1 

~.!JMMARIZATION OF 1Q~AL SCORES AND RANK ORDERS OF SCORES 
--

Fab- Stain Ratings After Designated 
. Fiber Content Number of Launderings ric -

0 5 10 r 20 25 Total Hank . , ···--·--- -~- - ··- ·-- ·- -- - . . ___ ....,..,_. . - ·-
A 100% Cotton 16.0 14.5 14.5 14.5 14.0 13.0 86.5 4 

--- -• -
B 70-30 Cotton- 18.5 17.0 17.0 16.5 16.5 15.5 101. 0 3 

Polyester' .. 

- -
C 50-50 Cotton- 17.5 17.5 18.0 18.0 18.5 18.5 108.0 2 

Polyester .. . -- -
D 35-65 Cotton- 21. 0 19,5 19.0 19.0 18.5 18.0 115.0 1 

Polyester 
-·- --

Total 73.0 68.5 68.5 68.0 67.5 65.0 410.5 
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SUMMARY C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS FINISHED WITH WET FIXATION ---- -- - ----
DURABLE PRESS AND MYKON SF FABRIC SOFTENER HAD BEEN ----------

LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAR'11 I: NO S'.J:1.l\IN REMOVJ\L AGENT -- - --- ---- ---- ---
-

After Staln Hatings Designated . Fab- F:1. lJcP Content Number of Launderlngs 
Pie r--0 5 10 15 20 25 Mean Hank ~--·--· ..--..-~=-=---·-·· -·- -- - = -

[\ J 00:11 
. 1<} Cotton 2.5 3.0 2.5 3.0 3.5 3.0 2.9 3 
-~-- -·---·- ··-- --·----· 

B 70--30 Cotton- 4.5 4.0 4.o 4.o 4.o 3.5 4.0 1 Polyester 
----- .. -·------ ·- ---·• 

C 50--:)0 Cotton- 2. 5, 3.0 3.5 3.5 4.0 4.0 3.4 2 Polyester 
:---- ----- -----

D 35-65 Cotton- 5.0 4.o 4.0 4.9 4.o 4.o 4.2 1 Polyester 

PART II: MISSION VALLEY S':l'AIN REMOVAL AGBNT -----..- --
- ·· 

A 100% Cotton 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2 

r-------· -------·-
B 70-30 Cotton- 3.0 3.0 3.5 3.5 3. 5· 3.5 3.3 2 Polyester 

- ~. 
C 50-50 Cotton- 3.0 3.·o 4.0 ·4. 5 4.0 4.o 3.8 2 

Polyester -
D 35-65. Cotton- 3.5 3.5 3.5 3.5 3.5 4.0 3.6 2 

Polyester -- -
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SUMMARY C, Continued 

EVALUATION OF GRAPE J-UICE STAIN REMOVAL FROM FABRICS FINISHED 

WITH WEr FIXATION DURABLE PRESS AND" MYKON SF FABRIC SOFTENER 

PAR11 III: SCOrI'.CHGARD FC-218 STJ\IN "REMOVAL AGENT ---- ------- ---
Stain Ratings After Destgnated 

Fab- F:iber Content Number of Launderilngs 
ric -- --

0 5 10 15 20 25 Mean Rank - ~:.=..=::=_ :.,::_-_ .. • ·=-:: ... - ·---- --- -- --~ -- ---·-·-.:':':.==--=-... -----
A 100% Cotton 4.o 4.o 4.0 4.0 3.5 3.5 3.8 2 

- ·---·-·· -- -- --···-i,.....-.--.... ___ _ _ ·····---
B 70-30 Cotton- 5.0 4.5 4.5 4.0 4.o 4·_ O 4.3 1 Poly0ste~ 

------·-·--• -- --·-- ·--- -----·-
C 50-5<) Cotton- 3.0 3.0 3.0 3.5 3.0 3.0 3.1 2 Polyester 

- --
3c· 6r: CotLon- 4.5 4.o 4.0 4.o 4.0 4.2 1 D :J- :J 5.0 Polyester 

PAffL1 IV: ---- RI-IOPLEX SR STAIN REMOVAL AGEN'.l1 
--- ·-----

A 100% Cotton 2.0 2.0 2.0 2.5 2.5 2.5 2.2 3 ----
B 70-30 Cotton- 4.o 3.0 3.0 3.0 3.0 2.5 3.1 2 Polyester 

C 50-50 Cotton- 4.0 3.0 3.0 3-5 3.0 3.5 3.3 2 Polyester .. -
D 35-65 Cotton- 4.o 4.o 4.o 4.0 4.o 4.0· 4.o 1 

Polyester --
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, 
· .: EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED 

·:WITH WEI' FIXATION DURABLE PRESS AND MYKON SF FABRIC SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AGENT --
Fab- Stairi Ratings After Designated 
ric Flber Content Number of Launderings 

0 5 10 15 20 25 . -Mean Rank 

. A 100% Cotton 3.0 3.0 3.0 3.0 3.5 3.5 3.2 2 

B 70-30 Cotton- 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2 Polyester . 

C 50-50 Cotton- 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2 Polyester 

D 35-65 Cotton- 3.0 3.5 3.5 3.5 3.5 3.5 3.4 2 Polyester 
I 

SUMMARIZATION OF joTAL SCORES AND RANK ORDERS OF SCORES -- ---- ----- - . 

Fab- Stain Ratings After Designated 
Fiber Content Nuri1ber of Launderings ric ·--·· ·---·-

0 .5 10 15 20 25 Total Ranlc 
,_._ .. -- ·- - --- - -·--~--~ ·- .. -·•·- .. ~ .· ----.:: ==-=== --

A 100% Cotton 14.5 15.0 14.5 15.5 lq.O 15.5 91.0 4 

B 70-30 Cotton- 20.0 18.0 18.5 18.0 18.0 17.0 109.5 2 
Polyester -

C 50-50 Cotton- 15.5 15.0 16.5 18.0 17.0 17. 5 99. 5. 3 
Polyester . 

D 35-65 Cotton- 20.5 19.5 19.0 19.0 19.0 19.5 116.5 1 
Polyester . 
Total 70.5 67.5 68.5 70.5 70.0 69.5 416.5 

-
•, 
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EVALUATION OF GRAPE JUICE STAIN REMOVAL AS A RESULT.OF ONE ----- - -- -------- --
LAUNDERING AFTER THE FABRICS FINISHED WITH WEr FIXATION ---- -- - ----

DURABLE PRESS AND NO FABRIC SOFTENER HAD BEEN --- -- - - --- ---- -- --
LAUNDERED TH~ DESIGNATED NUMBER OF TIMES 

PAR11 I: NO S'J.11-\IN REMOVAL AGEWr --- - --·- ----- ---
·Stain Ratings After Designated 

Number of .LaunderJngs 
_ 5 __ 10 15 __ 20 .. 25 _,__ Mea~ 

3.0 3.0 3.0 3.0 3.0 3.0 3.0 2 

70-30 Cotton-B 3.5 3.5 3.5 3.5 3.5 3.5 Polyester 3.5 2 
--···--····-----------1----l-----l---f---~---j---;-·-----···-- ----

C 50-50 Cotton- I 6 · 4.0 3.5 3.5 3.5 3.5 3.5 3. 2 
P_o _ly_c_s_t _er ______ · _ -----·-·-· __ ----r--------·j _______ , _ ··---- ______ _ 

]) 35-65 Cotton-
Polyester 3.0 3,5 3.0 3.0 3.0 3.0 3.1 2 

PAR'l' II: MISSION VALLEY S'l1AIN REMOVAL AGI!NT 
-:----- -- --- ---- -- . -----· -------·-----· ~----r------~-- -· 

A 10 0% Cotton 3.0 3.0 3.0 3.0 ,3.0 3.0 3.0 2 
..___ __ ----__ .., ___ 

B 70 -30 Cotton-
Polyeste:t:1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2 

-----·~---- -·-----·---·· ---- -·--· -~ ·--·-
c 50 -50 Cotton-- 3.0 3.0 3.·o 3.0 3.0 3.5 3.1 2 Polyester 

D 35 -65 Cotton-.. 4.0 4.o 4.0 4.0 4.0 4.o 4.0 1 
Polyester 
-



144 
SUMMA HY C, Continued 

EVALUATION OF GRAPE JUICE STAIN REMOVAL FROM FABRICS FINISHED 

WITH WEr FIXATION DURABLE PRESS AND NO FABRIC SOFTENER -- -- - - --- ----

PAR~P III: SC(YJ.1 CI·IGJ\RD · FC-~218 S1I1AIN REMOVAL AGEWJ.1 

li'nb-
F ·1 be·r~ ~ont ent ric · ·· · -

0 

·Stain Rat.ings 
Number of 

5 10 15 
·- ----- ----··- ----·-===It= --- ·------

. A 100% Cotton 

B 

C 

70-JO Co L ton-• 
PolycGter 

50-50 Cotton-
PoJ.yesteri 

---.. ----···----------· ·-
D 35-65 CoLton-

Polycster 

4.o 
----· 
5.0 
- ·-
4.0 
•-·-----· 

5.0 

4.o 4.o 2.5 
,, _ .. _. ____ 

4.5 4.5 4.o 
----· ------
4.o 4.6 4.o 

4.o 4.0 4.o 

PART.IV: --- HHOPLEX SR srl1AIN REMOVAL AGEN'l1 

A 100% Cotton 3.0 3.0 3.0 3.0 
-

B 70-30 Cotton- 3.0 3.0 4 .. o 3.5 Polyester - -
C 50-50 Cotton- 4.0 4.o 4.0 4.0 Polyester 

D 35-65 Cotton- 4.o 4.o 4.0 4.5 Polyester 
·-

After Designa.ted 
Launderings 

20 25 Mean - ------
2.0 2.0 3.1 

4.0 4.o 4.3 

4.0 4.0 4.0 

4.o 4.o 4.2 

3.5 3.5 3.2 

3.5 3.5 3.4 

4.o 4.o 4.0 

4.5 4.5 4.2 

Rank 
- -·-• ,..:. 

2 
--·-
1 

·-----
1 

---
1 

2 

2 

1 

1 
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EVALUATION. OF GRAPE JUICE STAIN" REMOVAL FROM FABRICS FINISHED 

WITH WET FIXATION DURABLE PRESS AND NO FABRIC SOFTENER .. -- -- ---- --- . - - --- ----
PART V: CIRRASOL PT STAIN REMOVAL AGENT ---
Fab- Stain Rati~gs Aft.er· Designated_ 
ric Fiber Content Number of.Launderings 

0 5 10 15 20 ·25 Mean Rank ·-
A 100% Cotton 3.0 2.5 2.5 2.5 2.5 2.5 2.6 3 

B 70-30 Cotton- 3.0 3.-.0 3.0 3.0 3.0 3.0 3.0 2 Polyester 
·-

C 50-50 Cotton- 4.0 4.o 4.0 4.o 4.o 4.0 4.0 1 Polyester 
I · 35-65 Cotton- 4.o 4.0 4.0 3.8 2· D 3.5 3.5 3.5 Polyester 

I 
SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES -- ----- ---- -- -- ·-
Fab- Stain Ratings After Des:tgnated 

Fiber Content Number of Launderings ric ·-· 
0 5 10 15 20 25 Total .B.anJc 

~=== -- - .. -- -- -· - ----· -:=·.;.::.=.= --------- -·-·-.•--- ----
A 100% Cotton 16.0 15.5 15.5 14.0 14.0 14. O 89.0 4 

--·-... · -·--
B 70-30 Cotton- 17. 5 17.0 18.0 17.0 17.0 17.0 1q3.5 3 Polyester -
C 50-50 Cotton- 19.0 18.5 18.5 18.5 18.5 19.0 112.9 2 

Polyester -----
D 35-65 Cotton- 19.5 19.0 18.5 19.5 19.5 19.? 115.5 1 

Polyester 
r--- --- ---·--

Total 72.0 70.0 70.5 69.0 69.0 69.5 420.0 
- --- --
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CONCERNING MUSTARD ·STAIN 
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The general pattern of stain removal for mustard fol-• 

lowed the tendency demonstrated by that of grape juice. Mus-

tard stain is difficu~t to remove from fabric because of the 

color additive from dye. The nature of the two fibers under 

consideration in this study account for much . of the stain re-

moval results, since cotton is absorbent and polyester is 

hydrophobic. 

When all the fabric totals were added for each laun-

dering interval the initial laundering period ranked first 

followed by a progressive decline in stain ratings with the 

least stain removal experienced after the twenty-fifth laun-

dering. · Laundering intervals between the fifth and twenty-

fifth showed a gradual decrease in stain ratings. 

Smmary D which follows this discussion reveals rat-

ings of mustard stain removal f~om the experimental fabrics. 

The total scores for each fabric after the different laun-

dering periods are presented. 

Fabrics without Durable Press or Fabric Softener. 

The 100 per cent cotton fabric without durable press, fabric 

softener, or soil release agents exhibit.ed higher stain.re-

moval scores than did the untreated fabrics with the addition 

of Miss.ion Valley or Cirrasol by differences which were sig-

nificant (P < o".02). The Mission Valley treated fabrics 
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rated a higher significant difference in stain removal than 

did the fabrics with Scotchgard or Rhoplex. On the other 

hand, fabric with Scotchgard was superior to fabrics fin-

ished with Rhoplex and Cirrasol by significant ·levels of 

differences, P < 0.001 and P < 0.02, respectively. 

The effect of soil . release from the 70-30 cotton-

polyester fabric without soil release agents surpassed those 

of the same fabric blend with Rhoplex and Cirrasol. The dif-

ferences between the following pairs of fabrics with differ-

ent soil release agents were significant (P < O. 01): (a) 

cotton-polyester fabrics finished with Scotchgard when com-

pared to those finished with Mission Valley, (b) cotton-

polyest er fabrics finished with Mission Valley when compared 

to fabrics finished with Cirrasol, (c) cotton-polyester 

fabrics finished with Scotchgard when compared to Cirrasol 

and (d) cotton-polyester fabrics finished with Cirrasol when 

compared to Rhoplex. When Rhoplex was applied to the 70-30 
cotton-polyester fabrics alone stain resistance was not re-

duced .significantly; whereas, the application of the rema!ti-

ing soil release agents increased soil removal of the experi-

mental fabrics. 

The statistical comparisoris of 50-50 cotton-polyester 

fabrics without durable press or fabric softeners, but with 

the applicat~on of various soil control ~gents exhibited dif-

ferences in stain removal. The untreated cotton-polyester 
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fabrics were superior to fabrics finished with Rhoplex by a 

difference which was highly significant (P < 0.001) .. The 

fabrics treated with Mission Valley soil release surpassed 

those fabrics to whi~h either Scotchgard or Rhoplex were 

applied by a less significant difference. 

The difference between the mean stain removal rat-

ings of mustard from the 35-65 cotton-polyester without dur-

able press, softeners or soil release agents was greater than 

the ratings of fabrics treated with Mission Valley or Rhoplex 

soil release. Fabrics treated with Mission Valley were sur-

passed by fabrics with the other stairi control agents when 

applied to the experimental fabrics by a highly significant 

difference (P < 0.001). The fabrics to which Rhoplex was ap-

plied were surpassed by the fabrics finished with Scotchgard 

and Cirrasol by significant differen~es (P < 0.01). 
Statistical comparisons of the removal of mustard 

stain from pairs of the experimental fabrics without durable 

press, softeners, or stain release revealed that cotton fab-

rics retained more stain. The untreated cotton fabric was 

surpassed by the blends at a difference which was distinctly 

significant (P < 0.01). 

When fabrics with Scotch~ard stain removal were ana-

lyzed it was found that 50-50 and 35-65 cotton-polyester 

blends exc·eeded the cotton and the 70-30 cotton-polyester 

blend by a significant difference. Superior stain removal 
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ability was demonstrated by the 35-65 cotton-polyester when 

comparisons were made with the other experimental fabrics. 

The 50-50 blend fabric with Rhoplex surpassed the cotton and 

the 70-30 cotton-polyester at significant differences, P<0.001 

and P < 0.01, respectively. 

Fabrics Finished with DMDHEU Durable Press without 

Fabric Softener. The difference between the mean stain re-, 

moval scores of the 100 per cent cotton fabrics treated with 

DMDHEU Valspex with the different soil release agents were 

not significant. 

The stain removal ratings of the 70-30 cotton-poly-

ester fabrics treated with DMDHEU durable press and Valspex 

were significantly different from fabrics finished with DMDHEU 

in combination with different soil r.elease-agents. Fabrics 

to which Scotchgard soil release was applied surpassed all 

other combinations of finishes to which statistical compari-

sons were made. Fabrics finished with either Scotchgard or 

Cirrasol exceeded fabrics finished with Rhoplex by differ-

ences which were highly significant (P < 0.001). 

The differences in stain removal of the 50-50 cotton-

Polyester fabric with DMDHEU Valspex without and in comblna-

tion with the different soil release agents were not signifi-

cant with one exception. Fabrics to which Scotchgard finish 

was applied were significantly different from the fabrics 

With other soil release finishes (P < 0.001). 
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Statistical comparisons by means of 11 t 11 tests were 

made on the difference in stain removal ratings of all pos-

sible pairs of fabrics revealed that fabrics with Scotchgard 

surpassed the fabrics to which other soil release agents were 

applied, by a difference which was distinctly significant 

(P < 0.01). 

There were indications that the cotton fabric was 

exceeded by the cotton-polyester blends in the removal of 

stain from fabrics without soil release or those treated 

with Mission Valley, Cirrasol, or Rhoplex. The difference 

between the mean stain removal rating of mustard from the 

fabric blends treated with Scotchgard were slightly signifi-

cant when compared to that of cotton with the same finish. 

Fabrics Finished with DMDHE~ Durable Press and Mykon 

Fabric Softener. The statistical comparisons obtained by 

means of the "t" test on means of stain removal ratings of 

various pairs of fabrics show significant differences. Fab-

ric with Rhoplex soil release finish was surpassed by the 

fabrics without soil release as we11· as those treated with 

Mission Valley, Scotchgard and Cirrasol by a highly signifi-

cant difference (P < 0.001). 

The cotton fabrics without soil release were superior 

to fabrics with Scotchgard in stain removal. The effect of 
stain removal from the 70-30 cotton-polyester blends treated 

With DMDHEU Mykon without and in combination with the various 
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soil release agents show that fabrics with Rhoplex retained 

~ore stain. The addition of each of the other soil release 

agents to DMDHEU durable press finished fabrics decreased 

the'staining tendency of the fabrics. · The differences be-

tween fabrics without soil release and those treated with 

Mission Valley, Scotchgard, and Cirrasol when compared to 
.. 

fabrics treated with Rhoplex were highly significant (P < 0. 001). 

The differences between the mean stain removal scores 

of the fabrics treated with DMDHEU Mykon with different soil 

release agents were not significant with one exception. When 

fabrics treated with Cirrasol soil release were compared to 

fabrics without soil release or those to which Mission Valley 

or Rhoplex were added, slight significant differences were 

observed. 

There was no significant difference between the mean 

stain removal scores of the 35-65 cotton-polyester fabrics 

treated with DMDHEU durable press with Mykon SF fabric sof-

tener in combination with the various soil release agents.· 

Neither was there a difference in stain release from pairs 

of fabric without stain release agents. When fabrics treated 

With Mission Valley, Scotchgard or Cirrasol soil release were 

analyzed all fabric blends demonstrated superior ratings in 

stain removal to the cotton fabric. 

The mean stain removal ratings for fabrics treated 

with Rhoplex demonstrated statistical differences. The 

S0-50 and 35-65 cotton-polyester blends exceeded in stain 
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release ratings when compared to cotton and the 70-30 cotton-

polyester blend with Rhoplex by highly significant differ-

ences (P < 0.001). 

Fabrics Finished with DMDHEU Durable Press and Val-

spex Fabric Softener. The 100 per cent cotton fabri~ with 

DMDHEU-Valspex without soil release agents exhibited higher 

stain removal ratings than did fabrics treated with the same 

durable press with the addition of Rhoplex soil con~rol. 

The .Scotchgard and Cirrasol treated fabrics were superior 

in stain removal, by differences which were significant 

(P < 0.05) to fabrics treated with Mission Valley soil re-

lease. Two other significant stain removal differences were 

noted: fabrics finished with Scotchgard and those finished 

with Rhoplex surpassed fabrics treat~d with Cirrasol (P < 0.01). 

The differences between the mean stain r~moval scores 

of the 70-30 cotton-polyester fabrics treated with DMDHEU in 

combination wlth the various soil release agents were not 

-significant for one exception. When fabrics treated with 

Mission Valley were compared to fabrics finished with Rhoplex . 

or Cirrasol soil release, slight significant differences were 

observed in stain removal ratings. 

The mean stain removal scores of the 50-50 cotton-

Polyester blend fabric treated with.DMDHEU and soil release 

agents of Scotchgard and Cirrasol exhibited higher ratings 
than fabrics treated with Mission Valley by differences which 
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were significant (P < 0.01). The fabrics finished with 

durable press and Rhoplex were superior in stain removal to 

fabrics treated with Mission Valley by a difference which waS" 

significant (P < 0.05). 

The differences between the mean stain removal scores 

of the 35-65 cotton-polyester fabric treated with DMDHEU in 

combination with the different soil release agents were not 

significant. However, the 35-65 blend finished with dur~ble 

press and Mission Valley exceeded in stain removal of mus-

tard when compared to other fabric finishes by differences 

which were distinctly significant (P < 0.01). 

The removal of stain from the experimental fabrics 

displayed statistical differences. All three of the cotton-

polyester blends exceeded cotton at highly significant dif-

ferences (P < 0.001). The 70-30 and 50-50 cotton-polyester 

blends were surpassed in stain removal by the 35-65 b~end. 

Fabrics Finished with Wet Fixation Durable Press and 

Valspex Fabric Softener. The cotton fabric with wet fixation-

Valspex finish . were surpassed in stain removal ratings by 

fabrics finished with the same durable press with the addi-

tion of soil release _ agents. Fabrics treated with ~ission 

Valley, Scotchgard, and Cirrasol surpassed the un~reated fab-

rics by highly significant differences (P < 0.001). The un-

treated fabrics were inferior to fabrics treated with Rhoplex 

in regard to stain removal by a difference which was significant 
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(P < 0.05). When fabrics finished with Scotchgard arid those 

finished with Mission Valley were analyzed the mean stain 

removal for each were found to exceed those of fabrics treated 

with Rhoplex or Cirrasol by highly significant differences 

(P < 0. 001). 

The statistical comparisons obtained by means of the 

"t" test on mean stain removal ratings of various pairs of 

fabrics were not significant except for two comparisons. The 

difference between fabrics treated with wet fixation Valspex 

in combination with Scotchgard and those treated with Rho-

plex were significant (P < 0.01). The 70-30 cotton-polyester 

fabric treated with Mission Valley in addition to the durable 

press finished surpassed fabrics to which Rhoplex was applied · 

in the wet fixation Valspex durable press finish. 

The effect of the stain release'from 50-50 cotton-

polyester fabrics treated with wet fixation durable press 

in combination with the various soil release agents ·was sig-

nificant. The application of Mission Valley and Rhoplex to 

the experimental fabrics exhibited superior ratings when 

compared to fabrics without soil release agents by highly 

signj_ficant differ enc es ( P < 0. 001). The wet fixation Vp.l-

spex treated fabrics with the addition of Scotchgard and 

Cirrasol surpassed fabrics with the same type durable press 

With Mission Valley by significant difference (P < 0.01). 

When fabrics tr•eated with Scotchgard were compared to fabrics 
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treated with Rhoplex only slight significant di~ference was 

exhibited in favor of the former finish. There was an in-

dication that Cirrasol treated fabrics were superior to the 

fabrics finished with Rhoplex in addition to the durable 

press treatment. 

The 35-65 cotton-polyester fabrics· with wet fixation 

durable press and Valspex fabric softener were surpassed in 

stain removal by fabrics with the same finish with the addi-

tion of Scotchgard and Rhoplex soil release. The differences 

were distinctly significant (P < 0.01). Other stain removal 

ratings between various pairs of fabrics with soil release by 

differences which were significant at the 1.0 per cent level 

follow: ·(a) cotton-polyester fabrics finished with Scotch-

gard when compared to fabrics treated with Mission Valley, 

(b) cotton-polyester fabrics finished with Scotchgard when 

compared to fabrics finished with Cirrasol and (c) cotton-

polyester finished fabrics finished with Rhoplex when com-

pared to fabrics finished with Cirrasol. 

When cotton fabrics without soil release were ana-

lyzed, the mean stain removal was surpassed by the cotton-

polyester blends by a distinctly significant difference. 

(P < 0.01). Statistical data computed for the stain remov~l 

of mustard from th~ experimental fabrics revealed the fact 

that 35-65 cotton-polyester blend fabric surpassed the other 

experimental fabrics by significant differenc~s. No differences 
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of any significance were evident when comparing paired fab-
, . 

rics finished with Mission Valley or Scotchgard soil con-

trol agents. 

Fabrics Finished with Wet Fixation Durable Press and . 

Mykon SF Fabric Softener. The mean stain removal scores of 

the fabric treated with wet fixation·durable press Mykon with-

out stain release finish were surpassed by fabrics treated 

with the same type durable press in combination with Scotch-

gard. by a highly significant difference (P < 0.001). Other 

differences in stain removal ratings between the fabrics with 

durable press without soil control revealed t~at fabrics with 

Rhoplex and those with Cirrasol were superior . in rating at 

the 0.01 level of confidence. Fabrics finished with Scotch-

gard were superior in stain removal to those fabrics· with 

Mission Valley and Cirrasol in addition to durable press fin-

ish by a highly significant difference (P < 0.001). On the 

other hand, when Rhoplex finished fabric was compared to fab-

rics treated with Mission Valley a significant difference of 

0.01 was exhibited in fabor of the latter. 

The differences between the mean stain ~emoval scores 

of the 70-30 cotton-polyester fabric treated with wet fixa-

tion durable press was surpassed by fabrics with wet fixa-

tion durable press with the addition of Rhoplex -or Cirrasol 

soil release. The differences were highly significant. Other 

differences in stain removal ratings between various pairs of · 
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fabrics with soil relea~e asents ~hich were ~ighly signifi-

cant (P <0.001) follow: (a) cotton-polyester fabrics fin-

ished with Mission Valley when compared to fabrics finished 

with Rhoplex, (b) cotton-polyester fabrics finished with 

Scotchgard when compared to fabrics finished with Rhoplex, 

and (c) cotton-polyester fabrics finished with Cirrasol when 

compared to Rhoplex. 

The 50-50 cotton-polyester fabrics finished with wet 

fixation durable press with Mykon fabric softener were sur-

passed by fabrics with the same type treatment with the addi-

tion of soil release agents at the 0.01 level of confidence. 

The mean stain removal scores of the 50-50 cotton-polyester 

blend fabric treated with Cirrasol in addition to the durable 

press finish was surpassed by the fabrics finished with Mis-

sion Valley, Rhoplex and Scotchgard. The differences were 

significant (P < 0.02). 

The difference between the mean stain removal ratings 

of fabrics with wet fixation durable press with the addition 

of soil release agents was not significant except for the 

following pair of comparisons: (a) cotton-polyester fabrics 

Without soil release were superior in stain release to fab~ _· 

rics treated with Rhoplex by a significant difference (P < O. 02 ), 

and (b) fabrics without soil release were superior in com-

parison to fabrics treated with Cirrasol. The Cirrasol treated 

fabrics exhibited inferior ratings when compared to fabrics 

treat~d _with other soil release agents by differences which 



were significant (P < 0.02 

The cotton fabric without soil release was surpassed 

in the removal of mustard stain by all fabric blends at the 

same high statistical difference (P < 0.001). The 35-65 
blend finished with w.et fixation Mykon without soil release 

exceeded the stain removal ratings of the other two blends 

by highly significant differences. 

When the mean stain removal ratings of fabrics treated 

with Mission Valley were analyzed, it was found that all blends 

exceeded cotton. The wet fixation treated blends showed that 

50-50 and 70-30 cotton-polyester blends were surpassed by the 

35-65 cotton-polyester blend. All of these differences were 

highly significant (P < 0.001). 

The 50-50 and 35-65 blends surpassed the cotton by 

highly significant differences when treated with Rhoplex or 

Scotchgard in addition to the durable press finish. Also 

exhibiting a high significant difference in stain removal 

was the 70-30 blend which was exceeded by all other fabric 

blends. 

Fabrics Finished with Wet Fixation without Fabric --------
. ~oftener. '11he statistical comparisons obtained by means· of 

the "t" tests on means of stain removal ratings of various 

pairs of fabrics show significant differences. Fabrics with 

Mission Valley and those with Cirrasol in addition.the the · 

durable press finish were surpassed by the fabrics with 



Rhoplex treatment by differences which were signi_ficant 

(P < 0.01). 
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The cotton with durable press, but without soil re-

lease was surpassed in stain removal by the fabric blends. 

The 35-65 blend fabric with Mission Valley surpassed the 70-30 
blend fabric in stain removal, while on the other hand, the 

50-50 cotton-polyester blend exceeded fabrics of 35-65 cotton-

polyester blend by a significant difference (P < 0.01). 
The differences in stain removal of fabrics treated 

with Cirrasol in addition to durable press were not signifi-

cant when compared statistically. With respect to the fab-

rics finished with durable press, Scotchgard, all fabrics 

surpassed the cotton in removal of mustard by differences 

which were slightly significant. Not one pair of fabrics 

treated with Mission Valley soil release demonstrated any 

significant difference when comp~red to other fabrics for 

the removal of stain. The 35-65 and the 50-50 cotton-poly-

ester blends exceeded in stain removal ratings of the other 

two 'fabrics when given similar treatments by highly signifi-

cant differences (P < 0.001). 

100 Per Cent Cotton without Soil Release. Statisti-

cal comparisons by means of "t" tests were made on the dif-

ferences in stain removal ratings of all possible pairs 6f : 

fabrics which had been subjected to 25 launderings. The ef-

fect on stain release of all cotton fabrics without durable 
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press, fabric softener, or soil release may be summarized as 

follows. According to the stain releas~ measurements, the 

DMDHEU durable-press finish with Mykon and Valspex softeners 

decreased staining tendencies of the 100 per cent.cotton fab-

ric. When wet fixation durable press with Mykon SF was ap-

plied to the all cotton fabric the acceptance of stain was 

reduced significantly. 

The difference in stain acceptance between cotton 

with DMDHEU-Valspex and DMDHEU-Mykon finishes were signifi-

cant (P < 0.02). All other differences of fabric treated 

with DMDHEU-Valspex were highly significant (P < 0. 001). 

The stain release measurement of fabric treated with DMDHEU-

Mykon surpassed that of fabric finished with DMDHEU alone by 

a difference which was significant (P < 0.01). The remain-

ing comparisons bet.ween fabrics treated with DMDHEU alone 

when compared to different pair~ of fabrics in the group were 

highly significant (P < 0.001). The difference by which the 

fabric with wet fixation durable press with Valspex was sur-_ · 

passed by the same durable press finish without softener was 

distinctly significant (P < 0.01). 

, 10-30 Cotton-Polyester without Soil Release. The 

statistical comparisons obtained by means of "t" tests fo~ 

mustard stain removal ratings of various pairs of fabrics 

show that fabrics without durable press or fabric softeners 

surpassed those having DMDHEU durable press alone and also 
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fabric with wet fixation treatment without fabric softener 

by a significant difference (P < 0.01). The fabric finished 

with DMDHEU-Mykon surpassed the same durable press finish 

without softener by a significant difference (P < 0.01). The 

fabrics finished with wet fixation durable press were ex-

ceeded in stain removal by a highly significant difference 

by the fabrics to which DMDHEU durable press with Mykon. The 

cotton-polyester blends with DMDHEU decreased the staini~g 

tendency by a highly significant difference when compared to 

fabrics with wet flxation durable press in combination with 

Valspex. On the other hand, stain removal from fabric with 

wet fixation-Mykon was superior to the same durable press 

treatment without fabric softener by a highly significant 

difference (P < 0~001). 

50-50 Cotton-Polyester without Soil Release. Stain 

release of untreated 50-50 cotton-polyester fabric surpassed 

the other experimental fabrics with wet fixation-Mykon and 

those with wet fixation alone by a highly significant differ-

ence (P < 0.001) in the .removal of mustard stain. The dif-

ferences by which the untreated fabric surpassed the one fin-

. ished with DMDHEU durable press was distinctly significant 

(P < 0.01). The other differences in stain remov~l ratings 

of mustard were not significant~ 

The 50-50 cotton-polyester fabric treated with DMDHEU 

durable press Valspex su·rpassed the fabric to which the same 
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durable press without fabric softener was applied. The ap-

plication of Valspex and Mykon with DMDHEU surpassed fabrics 

with wet fixation durable press without fabric softener by 

a highly significant difference ( P < 0. 001). 

The differences between the mean stain removal rat-

ings of the fabrics treated with DMDHEU alone were· not s~g-
\ 

nificant except for the following pairs of comparisons: 

(a) the fabric treated with wet fixation Valspex was sur-

passed by the fabric treated with DMDHEU by a highly signifi-

cant difference (P < 0.001), and (b) the fabric treated with 

wet fixation-Mykon was surpassed by fabrics treated with 

DMDHEU by a comparatively lower significant difference (P<0/01). 

On the other hand, fabrics finished with wet fixation durable 

press without fabric softener exceeded the same durable press 

treatment with softeners by signif~cant differences. 

35-65 Cotton-Polyester without Soil Release Agent. 

The stain removal scores of the untreated 35-65 cotton-poly-

ester fabrics surpassed the stain rating scores of the fabrics 

treated with w_et fixatiqn durable press in combination with 

Valspex and Mykon fabric softeners. The differences were dis-

. tinctly significant (P < o. 01). The oth~_r significant dif-

ferences between the stain ratings of the 35-65 c~tton-poly-

ester fabri~s may be summarized as follows: (a) the fabric 

finished ~1th DMDHEU Valspex softener were superior to fab-

rics finished with.wet fixation Valspex by a significant 
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difference (P<0.01), (b) fabrics· finished with DMDHEU 

without a softener and with Mykon exceeqed fabrics -with wet 

fixation durable press and Valspe.x fabric softener by a ·sig-. 

nificant difference (P < 0.01). 

The mean stain removal scores of fabrics finished 

with wet flxation in combination with Valspex and Mykon sur-

passed the mean scores of the fabrics treated with wet fixa-

tion durable press alone. The differences were highly sig-

nificant (P < 0.001). 

100 Per Cent Cotton with .Mission Valley Soil Release 

Agent. The mean stain removal scores of the 100 per_cent 

cotton fabric with Mission Valley without durable press and 

softeners was surpassed by the mean scores of the fabrics 

treated with DMDHEU in combination with softeners and by the 

fabric finished with wet fixation-Valspex. The differences 

were all highly significant (P < 0.001). 

The stain removal scores of the cotton fabrics treated 

with DMDHEU-Valspex were surpassed by fabrics treated with 

wet fixation durable press without softener and the same dur-

able press treatment with Valspex. The differences were sig-

nificant, P < 0.01 and p < 0.Q2, respectively . . There were 

no other significant differences except for the following 

Pairs of highly significant comparisons: (a) fabr~cs fin-

ished with DMDHEU-Valspex surpassed the fabrics with wet 

fixation and Mykon soft·ener, (b) the fabrics with DMDHEU-
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Valspex also exceeded fabrics with wet fixation durable press 

alone. 

The difference by which fabrics finished ~1th DMDHEU-

Mykon surpassed the fabrics to which wet fixation without 

softener or Mykon was applied, were significant (P < 0.01). 

In addition, stain release measurements of fabrics treated 

with wet fixation in combination with fab~ic softeners sur-

passed that of fabrics finished with wet fixation alone. 

70-30 Cotton-Polyester with Mission Valley Soil Re-

lease Agent. The differences ~etween the mean stain removal 

scores of the 70-30 cotton-polyester fabrics were not sig-

nificant except for the following pairs of comparisons which 

were highly significan~: (a) the untreated 70-30 cotton-

polyester fabric was surpassed by fabrics treated with DMDHEU, 

(b) the 70-30 cotton-polyester fabric treated" with DMDHEU-

Valspex surpassed the same durable press treatment without 

fabric softener, (c) the 70-30 cotton-polyester fabrics treated 

With DMDHEU-Mykon exceeded those with DMDHEU alone. The mean 

stain removal ratings of fabric with DMDHEU was superior to 

fabrics with wet fixation durable press alone and in combina-

. tion with Mykon by significant differenc~s (P < 0.01). 

50-50 Cotton-Polyester with Mission Valley Soil Re-

According to the statistical comparisons of 
sta1n removal scores of the cotton~polyester fabric treated 



with DMDHEU in combination with Valspex and Mission Valley, 

significant differences were observed (P < 0.01) for fab-

rics finished with wet fixation with fabric softeners. The 

stain rating scores of the cotton-polyester fabric treated 

with DMDHEU-Mykon were significantly different for the fol-

lowing fabrics (P < 0.01): (a) fabrics finished with DMDHEU 

alone, (b) fabrics treated with wet fixation durable press-

Valspex, and (c) fabrics treated with wet fixation-Mykon. 

The mean scores for stain removal of the fabrics 

finished with wet fixation in conbination with fabric sof-

teners surpassed the stain removal ratings of fabrics treated 

with wet fixation alone. The differences were highly sig-

nificant (P < 0.001). 

35-65 Cotton-Polyester with Mission Valley Soil Re-

lease Agent. The effect of stain release of untreated cot-
/ 

ton-polyester fabrics with Mission Valley and those with dur-

able press were highly significant (P < 0.001), with the ex-

ception of· fabrics finished with wet fixation alone and in 

combiDation wi.th Mykon ltfhich exceeded the untreated fabrics 

With Mission Valley soil release by a less significant level . 

. The fabrics finished with DMDHEU alone and in combination 
·-

With Valspex and Mykon exceeded the fabrics with wet fixa-

tion by a lower significant level (P < 0.01). 

100 Per Cent Cotton ~ith Scotchgard FC-218 Soil Re-

lease Age!2~• The stain. removal scores for the Scotchgard 
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treated fabrics without durable press were surpassed by the 

stain rating scores of fabrics finished with DMDHEU and wet 

fixation durable press. The significant levels of differ-

ences were, P < 0.1 and P < 0.05, respectively. There were 

no significant differences between the stain- rating scores 

of the fabrics with DMDHEU in conbination with Valspex. Fab-

rics finished with wet fixation Valspex surpassed the follow-

ing fabrics by significant differences (P < 0.01): (a) DMDHEU-

Mykon, (b) DMDHEU alone, and (c) wet fixation alone. On 

the other hand, when fabrics with wet fixation alone were 

compared to durable press fabrics with Mykon a slightly lower 

significant difference was observed. 

70-30 Cotton-Polyester·wit~ Scotchgard FC-218 Soil 

Release Agent. The effect of stain release of cotton-poly-

ester fabrics without durable press compared to fabrics treated 

with the two different types of durable press with Scotchgard 

may be summarized as follows. According to stain release mea-

surements, the DMDHEU durable press finish and fabrics with 

wet fixation durable press with Valspex decreased the stain-

ing tendencies of fabric. 

The stain release scores of the DMDHEU durable press 

fabrics in combination with Valspex decre~sed staining ten--

dencies of the 70-30 cotton-polyester blends with the addi-

tion of Scotchgard soil release. When the fabrics treated 

With DMDHEU-Valspex were compared to fabrics with wet fixation-· 



Mykon finish the accept~nce.of stain was reduced signifi-

can~ly. The difference in stain release of all cotton fab-

rics with DMDHEU-Mykon and Scotchgard and that of the fabrics 

treated with wet fixation with Scotchgard was not-significant. 

On the other hand, the DMDHEU-Mykon fabrics exceeded in stain 

removal of fabrics with the same durable press alone by a· 

significant difference (P < 0.01). The· stain release mea-

surements for fabric treated with wet fixation durable press 

with Mykon were surpassed by fabric treated with DMDHEU dur-

able press. 

50-50 Cotton-Polyester with Scotchgard FC-218 Soil 

Release Ag~nt. 'I1he statistical comparison of 50-50 cott.on-

polyester with Scotchgard in combination with the different 

finishes revealed that fabric without durable press and fab-

ric softeners was not significantly different from fabric 

with durable press treatments in conbination with softeners 

for one exception. The cotton-polyester blend with DMDHEU-

Valspex surpassed the untreated blend by a highly signifi-

cant difference (P < 0.001). 

'The stain release measurements of the fabric treated 

With DMDHEU-Valspex exceeded all other treatments of·durable 

Press with Scotchgard by differences which were highly sig-

nificant (P < 0.001). The differences between var~ous pairs 

of fabric~ compared to wet fixation durable press were sig~ 

nificant. 
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35-65 Cotton-Polyester with Scotchgard FC-218 Soii 
. . 

Release Agent. Stain release of fabrics treated with Scotch-

gard without durable press and fabric softeners surpassed the 

fabric treated with wet fixation-Mykon by a difference which 

was significant (P < ~.02). The untreated cotton-polyester 

· ·fabric with Scotchgard surpassed the fabrics with DMDHEU dur-

able press and Valspex by the same signifi.cant difference. 

The difference by which fabrics finished with DMDHEU-Valspex 

surpassed the fabrics treated with wet fixation durable press 

in combination with fabric softeners was significant (P < 0.01). 

Differences in stain removal between the following pairs of 

fabrics were highly significant: (a) cotton-polyester fabric 

finish~d with DMDHEU-Mykon when compared to fabrics with wet 

fixation, (b) cotton-polyester fabric finished with DMDHEU 

when compared to fabrics with wet fixation-Mykon, (c) cotton-

polyester finished fabrics finished with wet fixation alone 

when compared to fabrics with wet fixation-Mykon. 

100 Per Cent Cotton with Rhoplex SR-488 Soil Release - -- --- --- --- ------ --
Agent. Stat 1st :Leal comparisons by means of "t II tests were 

made to determine the stain removal ratings of various pairs 

_of experimental fabrics with Rhoplex soil release. All the 

differences between fabrics without durable press and fabric 

softeners were significant. The differences by which fabrics 

r;nished with DMDHEU-Valspex and DMDHEU alone were highly 

Significant (P < 0.001). The other differences were less 
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highly significant (P < 0.02). The difference in stain ac-

cep~ance between DMDHEU-Valspex and the other finishes were 

highly significant. 

The application of DMDHEU durable press finish alone 

to the cotton fabric made the fabric less susceptible to 

sta~ning. When wet fixation ·aurable · press with Valspex was 

. applied in addition to the Rhoplex to the ·experimental· fab-

rics the stain acceptance of the fabrics was increased sig-

nificantly; whereas, the application of.wet fixation-Mykon 

SF revealed an increase in stain retention. 

70-3Q Cotton-Polyester with Rhoplex SR-488 Soil R.~-

lease Agent. The stain release rating of fabrics treated 

with Rhoplex was surpassed by the cotton-polyester fabric 

treated with DMDHEU-Valspex by differences which were highly 

significant (P < 0.001). According to the scores of the 

stained fabrics, the fabric finished with DMDHEU-Valspex was 

signifi~antly more resistant to stains than were the cotton-

polyester fabrics with the other durable press treatments. 

The cotton-polyester fabric treated with DMDHEU surpassed . . 
that of fabrics with wet fixation in conbination with Mykon 

, by differences highly significant (P < 0.001). The applic~-

tion of wet fixation durable press finish with Valspex re-

duced the stain acceptance to an extent significantly dif-

ferent from fabrics treated with wet fixation without sof-

teners or with Mykon by -~ignificant levels of difference, 



170 

P < 0.01 and P < 0.05, ~espectively. 

50-50 Cotton-Polyester with Rhoplex SR-488 Soil Re-· 

lease ~~nt. The statistical comparisons of the 50-50 cotton·-

polyester fabrics with Rhoplex _in addition to DMDHEU durable 

press with Mykon were· not significantly different in stain 

removal except for the following two comparisons: . the un-

treated fabrics surpassed fabrics finished with wet fixation-

Valspex by a slightly significant difference, and the fabrics 

finished with DMDHEU exceeded the fabrics finished with wet 

fixation durable press by a slightly higtie~ significant dif-

ference (P < 0.01). 

The mean stain removal rating of fabric without dur-

able press and softeners was surpassed by fabrics treated 

with .the durable press finishes in c_ombination with fabric 

softeners. The fabrics with DMDHEU alone were exceeded by 

fabrics with the same type durable press in combination with 

softeners by differences which·were highly iignificant. The 

addition of Valspex fabric softener to the DMDHEU durable 

press finished fabric decreased the stain removal tendencies 

When comparisons were made to fabrics with wet fixation with-

out softener and in combination with Mykon at· a highly sig-

nificant difference (P < 0.001). 

35-65 Cotton-Polyester with Rhoplex SR-488 Soil Re-

lease Agent. The statistical comparisons obtained by means 
Of "t" tests ti f th a · ous on means of.stain removal ra ngs o e v r1 
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pairs of fabrics with Rnoplex showed that fabrics without 

durable press and fabric softeners were·exceeded irt stain 

removal by all other fabric finishes. Stain removal scores 

of the fabric treated w1th DMDHEU durable press finish plus 

Valspex surpassed the mean scores of the fabrics treated 

with wet fixation without fabric softeners or in combination 

with Mykon SF. The differences were highly significant 

(P < 0.001). 

100 Per Cent Cotton with Cirrasol PT Soil Release -- --- ---- - --
Agent. The mean stain removal ratings of cotton fabric with 

Cirrasol, but without durable press finish was surpassed by 

fabric with DMDHEU durable press finish by a highly signifi-

cant difference. The difference between the cotton'fabric 

to which DMDHEU and fabric softeners was applied with Cirra-

sol and those treated with wet fixation in combination with 

the corresponding softeners and Cirrasol was highly signifi-

cant (P < 0.001). On the other hand, the cotton fabric treated 

with wet fixation-Mykon exceeded fabrics without fabric sof-

teners by a difference which was significant (P < 0.01). 

70-30 Cotton-Polyester witQ Cirrasol PT Soil Release · 

~ent. The stain removal ratings of the 70-30 cotton-poly-

ester fabric with Cirrasol, but with6ut durable pr~ss and 

softeners-was surpassed by the stain ratings of the fabri~s 

to Which durable press tinishes had been applied with dif-

ferent fabric softeners. The addition of soil release agents, 



fabric softeners, and durable press finishes resulted in 

hig~er stain removal ratings. 
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The effect of DMDHEU-Valspex with Cirrasol on the 

removal of stain from the cotton-polyester fabrics may be 

summarized as follows-: the mean stain removal ratings for 

fabrics with wet fixation was surpassed by fabrics finished 

with DMDHEU durable press. The durable press treatments 

with Mykon and Cirrasol exhibited a highly significant dif-

ference (P < 0.001) when compared to fabrics without sof-

teners. 

50-50 Cotton-Polyester with Cirrasol PT Soil Release 

Agent. 'l1he statistical comparisons of the stain removal rat-

ings achieved as a result of one laundering after staining 

fabrics with Cirrasol, but without durable press resulted in 

significantly higher ratings than did fabrics treated with 

durable press Mykon finish. The highly significant ·differ-

ences (P < 0.001) of the other pairs of fabrics were as fol-

lows: (a) cotton-polyester fabrics~finished with DMDHEU 

when compared to fabrics finished with wet fixation-Mykon, 

(b) cotton-polyester fabrics finished with wet fixation-

Valspex when compared to fabrics finished with wet fixation-

Mykon, and (c) cotton-polyester fabrics finished with wet 

fixation when compared to fabrics with wet fixation-Mykon. 
I 

35-65 Cotton-Polyester witb Cirrasol PT Soil Release 

Agent. · The fabrics finished w:lth wet fixation Valspex with 
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Cirrasol and fabrics finish~d with wet fixation-Mykon sur-

pas~ed the 35-65 cotton-polyester blend without durable press 

by significant levels of differences, P < 0.01 and P < o.·02, 

respectively. When Cirrasol was added to fabrics ·treated 

with DMDHEU-Valspex the stain removal score surpassed that 

of the -fabrics to which wet fixation durable press with sof-

. teners and Cirrasol were applied. The differences were dis-

tinctly significant (P < 0.01). The stain removal ratings 

of the fabric with DMDHEU durable press alone and with Mykon 

surpassed the stain removal scores of the fabrics finished 

with wet fixation with the corresponding treatments. On the 

other hand, fabrics with wet fixation with softeners were 

superior in stain removal when compared to fabrics with wet 

fixation durable press alone by a significant difference 

(P < 0. 02). 

RANK ORDER OF REMOVAL ---- ·-
.QE MUSTARD ~TAI~ 

Comparison of Fiber Content of Fabrics without Dur-

.§::!2_le Press, Fabric Softener, ·or Soil Release. The different 

~fabric blends exceeded cotton in stain.release of mustard 

for all laundering intervals. The rank order established 

from statistical comparisons of the mean stain release of 

· fabrics are shown in the following summary ·· 



Fibe·r Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

.35-65 Cotto~-Polyester 

Rank Order 

2 

1 

1 

1 
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Comparison of Fiber Content of Fabrics with Mission 

Valley Soil Release, but without Durable Press or Fabric 

Softener. The fabrics with the highest polyester content 

received the first place rank, whereas, fabrics with the 

highest cotton content received the second place rank. The 

following rank order was established as a result of statis-

tical comparisons of the mean stain release scores; 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton~Polyester 

35-65 Cotton-Polyester 

Rank Order 

3 

3 
2 

2 

Comparison of Fiber Content of Fabrics with Sc2tch-

_e,;~ FC-218 Soil Release Agent, but without Durahle Press£!: 

. Softener. '11he. 35-65 cotton-polyester surpassed the 

cotton and other blends in stain removal of mustard for all 

laundering intervals. The statistical comparisons of fiber 

content ~ccording to rank order for the stained and laundered 

fabrics are shown in the following summarization: 
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Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 

Comparison 2£ Fiber Content of Fabrics with Rhoplex 

SR-488 Soll Release Agent, bu~ without Durable Press 2£ Fab-

ric Softener. The 35-65 and 50-50 cotton-polyester blends 

· exceeded in stain removal when compared to cotton and the 

70-30 cotton-polyester blend. The rank order established 

as a result of statistical comparisons of the mean stain re-

lease obtained from laundering the stained fabrics of dif-

ferent fiber content falling within the category under dis-

cussion follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 

70-30 Cott on-Polyester 3 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2 

Comparison of Fiber Content of Fabrics with Cirrasol . --=---- -- --- --.---- -
R! Release, but without Durable Press 2.£ Fabric Softeners. 

The 100 per cent cotton and 70-30 cotton-polyester.blend fa?-

rics were· exceeded in stain removal by significant differences 

When compared to the other two fabric blends. The rank order 
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· of statistical comparisons established from the mean stain 

release rating of the different fiber contents follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 

70-30 Cotton-Polyester 3 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyes~er 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, but without 

Eoil Release Agent. The all cotton was surpassed in stain 

release by each of the different fabric blends in the re-

moval of mustard stain from the stained and laundered speci-

. mens. The following rank order was established as a result 

of statistical comparison of the mean stain release scores 

-of the experimental fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Mission 

Jallel Soil Release Agent. All of the cotton-polyester fab-

ric blends exceeded the -100 per cent cotton in the release 
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of mustard stain from the laundered fabrics. The following 

rank order was determined by statistical comparisons of the 

mean stain release scores of the experimen~al fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton .2 

70-30 Cott on-Po lye st er l 

50-50 Cott on-Po lye st er 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content ·or Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Scotchgard 

FC-218 Soil Release_ Agent. All of the different fabric blends 

surpassed cotton in stain release of mustard from the experi-

mental fabrics. The rank order established from statistical 

comparisons of the mean stain release obtained from the stained 

and laundered fabrics are shown in the following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

1 

l 
1 

Comparison of Fiber Content of Fabrics Finished with 

Q.MDHEU Durable Press, Valspex Fabric Softener, and Rhoplex · 
' 

~R-488 Soil Release Agent. The 35-65 and 50-50. cotton-poly-

ester bl~nds were superior in stain removal of mustard when 

compared to the cotton .and 70-30 cbtton-polyester blend. The · 
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following rank order was determined by statistical compari-

sons of the mean stain release scores of fabric~: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester .2 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Cirrasol 

Soil Release Agent. All cotton was exceeded by ·each of 

the different fiber blends by a small significant difference. 

The following rank order was established according to statis-

tical comparisons of the mean stain release scores of the 

test· fabrics: 

Fiber· Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

1 

1 

1 

Comparison of Fiber Content ~f Fabrics Finished with 

DMD~ Durable Press, Mykon Fabric Softener, but witho'ut 

§..oil Release Agent. Comparisons of the removal o! mustard 

from fabrics experienced no significant difference in mean 
sta1n release scores throughout, with high scores for all 

fabrics. The followini rank order was established as a 
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result of statistical c9mparison of the mean stain release 

scores of fabrics: 

Fiber Content ·Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 
35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabr!cs Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, an£ Mission 

Valley Soil Release Agent. Each of the different fabric 

blends exceeded cotton in stain release from the stained and 

laundered experimental fabrics. The statistical comparisons 

of the mean stain removal ratings show the following rank 

order: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished ·with . 

~HEU Durable Press, Mykon Fabric Softener, an£ Scotchgard 

!Q::218 Soil Release Agent. Cotton was surpassed in stain re-

lease ratings of mustard stain by each of the diff$rent 

cotton-polyester fabric blends. The following rank order· 

was established according to the statistical comparison of 
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mean stain release scores of the experimental fabrics: 

Fiber Content .Rank Order 

100 Per Cent Cotton 2 

1q-30 Cotton-Polyester · 1 
50-50 Cotton-Polyester 1 
35-65 Cotton-Polyester 1 

Comparison~£ Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, and Rhoplex. · 

SR-488 Soil Release Agent. Both of the 35-65 and 50-50 cotton-

polyester blends exceeded in stain removal when compared to 

cotton and the 70-30 cotton-polyester blend. The statistical 

comparisons of the mean stain removal from the experimental 

fabrics are shown in the following summarization: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 1 
35-65 Cotton-Polyester 1 

Compa1.,_ison .2£ Fiber Content of Fabrics Finished wit!:! 

DMDHEU Durable Press, Mykon Fabric Softener, and Cirrasol PT 

Release Agent. The 100 per cent co~~on and the 50-50 
cotton-polyester were surpassed in stain rem;val ~ating of 

mustard by the 70-30 and 35-65 cotton-polyester blends. The 

rank order obtained from the lau~dered stained fabrics of 

different fiber content bi means of statistical comparisons 
are as fol1owR 
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Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 2 

35-65 Cott ori-Po lyest er 1 -

Comparison o[ Fiber Content~~ Fabrics Finished- with 

DMDHEU Durable Press, but without Fabric Softener .-2!: Soil 

Release ~gent. The 35~65 cotton-polyester blend receive~ 

the highest rank with cotton and the other fabric blends re-

ceiving the second place rank. The rank order was established 

as a result of statistical comparisons of the mean stain re-

lease obtalned from laundering the stained fabrics of the dif-

ferent fiber contents are shown in the following summariza-

tion: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, with Mission Valley Soil Release Agent, 

without a Fabric Softener. The 35-65 cotton-polyest~r 

blend received the highest rank and the all cotton obtained 

the lowe~t rank with the other .two blends falling into place ' ., 

between these two extremes. The following rank order was 
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established by statistical comparison of the mean stain re~ 

lease made with respect to the fabrics of different fiber 

content falling within the category under discussion: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 2 

50-50 Cott on-Po lye st er .2 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press an~ Scotchgard FC-218 Soil Release 

Agent, but without Fabric Softener. The 100 per cent cotton 

and 70-30 cotton-polyester blend were surpassed in stain re-

lease of mustard by the other two fabric blends. The rank 

order established as a result of statistical co~parisons of 

the mean stain release obtained from laundering the stained 

fabrics of different fiber content falling within this cate-

gory are shown in the following summary: 

Fiber Content 

100 Per Cent Cotton . . 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

2 

1 

1 

Comparison of Fiber Content of Fabrics Finished with --- --- -- ---
QMDHEg Durable Press and Rhoplex SR-488 Soil Release, but· 

!!_ithout Fabric Softener~ The 35-65 cotton-polyester blend_ ------



received the highest ra~k w~th cotton and the other fabric 

ble~ds receiving the second place rank .. The following rank 

order was established as a result of statistical comparison 

of mean stain release scores of fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton~Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press an3 Cirrasol PT Soil Release Agent, but 

without~ Fa~ric Softener. The all cotton and 70-30 cotton-

polyester blend were each surpassed in stain removal of mus-

tard by each of the other fabric blends by a small signifi-

cant difference. The rank order obtained from the laundered 

stained fabrics of different fiber content by means of sta-

tistical comparisons are as follows: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester · 

Rank Order 

2 

2 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable Press, Valspex Fabric Softener, but 

Soil Release Agent. Each of the different cotton-
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polyester blends surpassed all cotton in stain release of 

·. mustard from the experimental fabrics. The rank order 

established from statistical comparisons of the mean stain 

release obtained from laundering the stained fabrics are 

shown in the following summary: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester .2 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, an~ 

Mission Vall~~ Soil Release Agent. The mean scores of stain 

removal of mustard for all laundering intervals revealed no 

significant difference. The rank order obtained from statis-

tical comparisons of the laundered stained fabrics of dif-

ferent fiber content are as follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester. 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2 

C Content Of Fabrics Fl.nished with omparison ~£Fiber ___ _ 

Fixation Durable Pres~, Valspex Fabric Softener, and 

~cotchgard FC-218 Soil -Release Agent. The comparisons of 
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removal of mustard from the experimental fabrics experienced 

no significant difference in mean stain release scores through-

out, with high scores for all fabrics. The following rank 

order was established as a result of statistical comparison 

of the mean stain release scores of fabrics: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison 0£ Fiber Content of Fabrics _Finished with 

Wet Fixation Durable Pres~, Valspex Fabric Softener, and 

Rhoplex SR-1~88 ~oil Release Agent. The 35-65 cotton-polyester 

blend received the highest rank and the 100 per cent cotton 

obtained the lowest rank; each o~ the _ other two blends fell 

into place between these two extremes. The rank order estab-

lished from statistical comparisons of the mean stain release 

of fabrics are shown in the following summary: 

Fiber Content Rank Order ---
100 Per Cent Cotton 3 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 1 
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Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, ·and 

· Cirrasol PT Soil Relea·se Agent. The 50-50 cotton-polyester 

blend received the highest rank, the all cotton an~ 70-30 
blend obtained the lowest ranks, with the 35-65 cotton-

polyester blend falling heir to second place. The rank 

order of statistical comparisons established from the mean 

stain release rating of the different fiber content follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester ·3 
50-50 Cotton-Polyester 1 
35-65 Cotton-Polyester 2 

Compa~l~on of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, ~kon SF. Fabric Softener, but 

without Soil Release Agent. The 70-30 cotton-polyester blend 

received the highest rank and the 100 per cent cotton re-

ceived the lowest rank with the other two blends ·falling into , 
place between these two extremes. Th~ rank order of mean 

stain release of different fiber content are shown in the 

following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65. Cotton-Polyester 

Rank Order 

3 
1 

2 

2 



Comparison of Fiber Content 0£ Fabrics Finished with 

Wet Fixation Durable Press, Mykon SF Fabric Softener, and 

·Mission Valley Soil Release Agent. Each of the different 

fabric .blends exceeded cotton in stain release of mustard 

from the experimental. fabrics. The rank order established 

from statistical comparisons of the mean stain release ob-

tained from laundering the stained fabrics are shown in the 

following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

3 
2 

2 

2 

Comparison££ Fiber Content of Fabrics Finished with 

Fixation Durable Press, Myk~ SF. Fabric Softener, and 

Scotchgard FC-218 Soil Release Agent. The comparisons of the 

removal of mustard from the fabrics experienced no signifi-

cant difference in mean stain release scores. The rank order 

established as a result of statistiqal comparisons of the mean 

stain release obtained from the laundered fabrics of differ-

ent fiber content are shown in the following summary: 

Fiber Con~ent Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 
' 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2 
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Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Myko~ Fabric Softener, and 

Rhoplex SR-488 Soil Release Agent. Both the 35-65 and 50-50· 
cotton-polyester blends exceeded in stairi removal when com~ 

pared to cotton and the 70-30 cotton-polye~ter blend. The 

statistical comparisons of the mean stain removal of mustard 

from the experimental fabrics are shown in the following sum-

marization of rank order: 

Fiber Content Rank Order ---
100 Per Cent Cotton 3 

70-30 Cotton-Polyester 3 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2 

Comparison of Fibe£ Content of Fabrics Finished with 

We~ Fixation Durable Press, Mykon SF Fabric Softener, and 

Cirrasol PT Soil Release ~ent. The comparisons of the re-

moval of mustard stain from fabrics experienced no signifi-

cant difference in mean stain release scores throughout, 

with comparati~ely high ~cores for all fabrics. The rank· 

order established as a result of statistical comparisons of 

the mean stain release from laundering th~ stained fabrics 

of different fiber content falling within this category are 

shown in -the following summary: 
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Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cott on-Polyester -2 

35-65 Cotton-Polyester 2· 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, but without Fabric Softener or 

Soil Release ~~nt. The mean scores of stain removal of mus-

tard from the experimental fabrics revealed no significant 

difference. The following rank order was established as a 

result of statistical comparisons of the mean stain release 

scores: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

2 

2 
.2 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable i~, Mission Valley Soil Release 

Agent, but without Fabric Softener. No significant difference 

was evident in stain removal of mustard from the experimen-

tal fabrics. The rank order established as a result of sta-

·tistical comparisons of the mean stain release obtained from 

lau~dering the stained specimens of different fiber content 

are shown in the following summary: 
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Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cott on-Po lye st er 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2 

Comparlson of. Flber Content of Fabrics Finished with 

Wet Fixation Durable Press and Scotchgard FC-218 Soil Re-

lease Agent, but without Fabric Softener. Each of the dif-

ferent fabric blends surpassed all cotton in stain release 

of mustard from the experimental fabrics. The rank order 

established I'rom statistical comparisons of the mean stain 

release obtained from laundering the stained fabrics are 

presented in the following summary: 

Piber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cott on-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison o[ Fiber Content 2£. Fabrics Finished with 

~et ~ation Durable Press and Rhoplex SR-488 Soil Release 

!_gent, but wit.hout a Fabric Softener. Fabrics with the high-

est polyester content received ·the first place rank, whereas, 

fabrics with the highest cotton content received·the second 

Place rank. The rank order established from statistical 
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comparisons of the mean stain release obtained from laund~r-

ing the stained fabrics are presented in the following 

summary: 
I 

Fiber Content Rank Order ----
100 Per Cent Cotton 3 

70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press and Cirrasol PT Soil Release ----- --- ---- - --
Agen~, bu~ without Fabric Softener. The highest rank was 

received by the 50-50 cotton-polyester blend, all cotton 

and the 70-30 cotton-polyester blend obtaining the lowest 

ranks, the 35-65 cotton-polyester blend received the ·second 

place rank. The rank order of statistical comparisons 

established from the mean stain release rating of the dif-

ferent fiber content follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 

70-30 Cotton-Polyester 3 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 2 
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S U M M A R Y D 

EVALUATION OF MUSTARD STAIN REMOVAL AS A RESULT OF ONE 
LAUNDERING AFTER THE FABRICS WITH NO DURABLE PRESS AND 

NO FABRIC SOFTENER HAD BEEN LAUNDERED THE DESIGNATED 
·NUMBER OF TIMES 

--•-·- · -Staj_n Ratings After Designated . Pab- Flbcr Content Number of' Launder:lngs r·ic ,_ ________ 
I rR 0 5 10 15 20 25 Mean ank ··------1---- - ·-- - · • ·- ... ---- , ·-·-·-

·-• ·- ---- ... - --·· --· 
,_ ___ 

·---- -
A lCC'd . , ..1 ,-u Cotton 4.0 3.0 3.0 3.0 3.0 3.0 3.2 2 

,,___. ____ --- -··- ·- - - ·~-- - ·--- --
B 70-30 Cotton-- 4.0 4.0 Polyester 4.o 4.o 4.0 4.0 4.o 1 

--------- - --- -
C 50-50 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 Polyester• 1 

-- -
?5 c5 Cotton- 4.0 4.0 4.0 4.0 4.0 4.o 4.0 D ..) --0 

Polyester 1 

--- ·-

PART II: MISSION VALLEY S'rAIN REMOVAL AGEWr -- - --- --- --- ----- - --
A 10 0% Cotton 3.0 2.5 2.5 2·. 5 2.5 2.5 2.6 3 

·---· 
B 70 -30 Cotton-

Polyester 2.5 2.5 2.5 2.5 2.5 2.5 2.5 3 
----- ---·---- ----- ------ ---- -

c 50 -50 Cotton-
Polyester» 3.5 3.5 3.5 3.5 3,5 3,5 3.5 2 
- - ·· 

D 35 -65 Cotton- 3.5 3.0 3.0 3.0 3.0 3.0 3.1 2 
Polyester 

---
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S U M M A R Y 12, Continued 

EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS. FINISHED 

WITH NO DURABLE PRESS AND NO FABRIC SOFTENER -------

PART III: SCOrl'CHGARD FC-218 ST/\IN REMOVAL A.GENT 
-

Stain Hatings Aft er~ Designated 
Fab-

Fiber Content .Number of Launderings 
ric -0 5 10 15' 20 25 Mean Rank 

- .. .. -··--·----- ·- -· - ·-

A 100~6 Cotton 4 .. 0 3.0 3.0 3.0 3.0 3.0 3.2 2 
---· ~----------.. ·--. 

B 70-30 Cotton- 4.0 3.0 3.0 3.0 3.0 3.0 3.2 2 Polyester ,_ __ ~---·· -- ---·•-·- ------· --- ·- ----
C 50-50 Cotton- 4.0 4.o 4.0 4.o 3.5 3.5 3.8 2 Polyester 

·-----
D 35-65 Cotton- 4.o 4.o 4.0 4.0 4.0 4.0 .4.o 1 Polyester 

--

PART IV: RHOPLEX SR srJ:AIN REMOVAL AGENT ---
A 100% Cotton 2.5 2._5 2.0 2.0 2.0 2.0 2.2 3 

-----· . ---
B 70-30 Cotton- 3.0 3.0 2.5 2.5 3.0 3.0 2.8 3 Polyester 

C 50-50 Cotton- 3.5 3.5 3.0 3.0 3.0 3.0 3.2 2 Polyester .. 
r---

D 35-65 Cotton- 4.0 3,5 3,5 3.5 3.5 3.5 3.6 2 
Polyester ----
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· EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED ·· 

WITH NO DURABLE PRESS-AND_NO FABRIC SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AGEN'l' --
Fab- Stain Ratings After ~eSignat~d, 
ric Fiber Content Number of Launderings 

0 5 10 . 15 · 20 25 Mean F.ank 
·-

A 100% Cotton 3.0 2.5 2.5" 2.5 2.5 2.5 2.6 3 

B 70-30 Cotton- 3.0 2.5 2.0 2.0 2.0 2.0 2.2 3 Polyester 

C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.·o 4.0 1 Polyester 

D 35-65 Cotton- 4 . .0 4.0 .4.o 4.0 4.0 4.o 4.o 1 Polyester 

SUMMARIZNI1ION .QE ~.Q'.!:J\L SCORES AND RANK ORDERS OF SCORES 
·- · 

Fab- Stain Ratings After Desj.gnated 
ric Fiber Content Number of Launderi.~1gs 

0 5 10 15 20 25 Total Bank 
t:::~--== - . ·- ....... -.. ·----- ·-···- ....... _. ---~;,,:;·.- -

A 1009t Cotton 16.5 13.5 13.0 13.0 13.0 13.0 "82.0 4 
--

B 70-30 Cotton- 16.5 15.0 14.0 14.0 14.5 · 14_. 5 88.5 3 
Polyester 

C 50-50 Cotton- 19.0 19.0 18.5 18.5 18.0 18.0 111. 0 2 
C . 

Polyester -
D 35-65 Cotton- 19.5 18.5 18.5 18.5 18.5 18·. 5 112. O 1 

' 
Polyester --..--

'l'otal 71.5 66.0 64.o 64.0 64.o 64.0 393.5 
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SUMMA.RY ~, Continued 

EVALUATION OF MUSTARD STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU - ---------
·DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER HAD 

BEEN LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PART I: NO S'.111\IN HEMOVAL AGENT -- - ---- ------ ---·---
Pab- p ric i'ber 

Stain Ratings After Designated . 
Content Number of Launderings 

0 5 10 15 20 25 Mean Rank ---· ---··· ~-----. 

A 10 
·----~ 

B 70 

C 50 
---- ---· 

D 35 

·-

O ·I ·, ;O l.1( )tton 
-

------
otton--JO C 

Polyc ~stcr 

otton--50 C 
Polyc -ster 

-65 C 
Polye 

otton-
ster 

- -

3.5 

4.0 

4.0 
·---

4.o 

- - - ·-. 

3.,5 3.5 3.5 4.o 4.0 3.7 
·------------· 

4.0 4.0 4.0 4.o 4.0 4.o 
·• 

4.0 4.0 4.0 4.0 4.o 4.0 
---

4.o 4.0 4.0 4.o 4.o 4.0 

l~ II: MISSION VALLEY sr11AIN REMOVAL ~GENT 
----

A 100% Cotton. 4.0 3.5 3.5 4.0 4.0 4.0 3.8 
/ - -- . 

B. 70-30 Cotton- 4.0 4.o 4.0 4.0 4.0 4.0 4.0 
Polyester 

-----·--
C 50-50 Cotton-

Polyester 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
-

. D 35-65 Cotton- 4.0 4.0 Po1ycster 4.0 4.0 4.0 4.0 4.0 
- -----·· -··---- ------

2 

1 

1 

1 

2 

1 

1 
--

1 
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S U M M A R Y Q, Continued 

EVALUNI1ION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED 
WITH _!)MDHEU DURABLE PRESS AND VALSPEX (P-167) 

FABRIC SOFTENER 

PART III: SCO'l1CHGARD FC-218 STAIN REMOVAL AGEN'I1 

,... 

Desig.nated ·stain Ratings After» 
Fab- Fiber Content Number of Launderings 
ric 0 [_2 - 10 15 20 25· Mean Rank 

::===-..:::.; ... --- ·- - ·-

A 100% Cotton 5.0 5.0 4.0 3.5 3.0 3 .. o 3.9 2 
. - - ----

B 70-30 Cotton- 5.0 5.0 4.5 4.o 4.0 4.o 4.4 1 Polyester 
1-------r---- ·-·--· - ··---

C 50-50 Cotton- 5.0 5.0 5.0 5.0 4.5 4.5 4.8 1 Polyester 
- ----

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 4.o ,4.8 1 Polyester 

PAR11 IV: RHOPLEX SR srrAIN REMOVAL AGENT ------· 
A 100?& Cotton 4.0 3.5 4.0 3.5 3.5 3.5 3.7 2 

- -
B 70-30 Cotton- 3.0 3.0 3.0 3.·0 3.0 3,0 3.0 2 Polyester 

-
c· 50-50 Cotton- 4.0 4.0 4.0 4.o 4.0 4.0 4.o 1 Polyester - · 
D 35-65 Cotton- 4.0 4.-o. 4.0 4.0 4.0 4.0 4.0 1 

Polyester 
---------·-- I 



S U M M A R Y D, Continued 197 

EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED ----- . 

WITH DMDHEU DURABL~ PRESS AND VALSPEX (P-167) 
FABRIC SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AGENT --
Fab- .Stain Ratings After Designated 
ric · Fiber Content Number of Launderings 

0 5 10 15 - 20 25 Mean Rank 

A 100% Cotton 4.o 3.5 3.5 3.5 3.5 3.5 3.6 2 

B 70-30 Cotton- 4.o 4~0 4.o 4.o 4.o 4.o 4.o 1 Polyester 

C 50-50 Cotton- 4.o 4.o 4 .. o -4.o 4.0 4.o 4.0 1 Poly€ster . . 
- ·--.. 

D 35-65 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 Polyester 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES --- -- --- -- - --· ---
Fab- Stain Ratj_ngs After Designated 

•ric Fiber Content Number of Launderings 
0 5 10 15 20 25 Total Rank 

:::_:. - - - ---
A 100% Cotton 20.5 19.0 18.5 18.0 18.0 18.0 112. 0 · 4 

B 70-30 Cotton-
Polyester 

20.0 20.0 19 . .5 19.0 19.0 19.0 116. 5 3 
--

C 50-50 Cotton- 21. 0 21. 0 21.0 21.0 20.5 20.5 125. 0 · 1· 

-- Polyester . 
D 35-65 Cotton- 21.0 21. 0 21.0 21.0 21.0 20 .. 0 125.0 1 

- Polyester 

Total 82.5 81. O 80.0 79. O 78.5_ 77.5 478. 5 . 
-
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S U M M A R Y _!2, Continued 

EVALUATION OF MUSTARD STAIN REMOVAL AS A RESULT OF ONE -- --- -- --- --- - -
LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU 

DURABLE PRESS AND MYKON SF FABRIC SOFTENER HAD BEEN ----------
LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAR'J.1 I: NO S'.L1AIN REMOVAL AGENT --- - ----- --
Staj_n Hat:j..ngs After Desj_gnated Fab- P:ibet., Content Number of Launderings ric - ---0 .5 10 15 20 25 Mean Rank ---- ---·-··· .. ·-· . ·-- --~------- =..:...-:-==:..-=== -· - - - ----- --

100')& 
.-

4.o 4.0 4.o A Cot ton . 4.0 4.0 4.0 4. 0, 1 
--- - --·-- --·---- ..-·--·-- -

B 70-~J0 Cotton- 4.o . 4'. o 4. o. 4.0 4.0 4.0 .4.o 1 Polyester 
------ -·--

C 50-5.0 Cot ton- 4.0 4.o ·4.p 4.o ·4.0 4.0 4.0 1 Polyester I 

I 1- - ---· ·-
35-65 Cot ton-- 4.0 4.o 4.0 4.0 4.0 4.0 4.0 1 ! D 

i Polyester -

-
A 100~& Cotton 4.Q 3.5 3.5 3,5 3.5 3.5 3.6 2 

- - --
B 70-30 Cotton-

Polyester 4·.o 4.0 4.0 4.o 4.0 4.o 4.0 1 

----
C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 Polyester -
D 35-:-65 Cotton.:. 4.0 4.0 4.0 4.o 4.0 4.0 1 

Polyester 
-------·--::-
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SUM M .ARY Continued 

EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED 

WITH DMDHEU DURABLE PRESS AND MYKON SF FABRIC SOFTENER --· --- ---- ---

PAR~., III: SCO~l1C[·IG/\RD· FC-218 S':l1/\IN REMOVAL AGENT ---
Stain Ratings After Designated 

Fab- Fiber Content Number of Launderings 
ric 0 5 10 15 20 25 Mean Rank 

---·--·-.· --··---- ----·--i--

A 100% I Cotton 4.0 3.5 3.0 3.5 3.0 3.0 3.3 2 
---- .. ·-----

.B 70-30 Cotton- 4.0 4.0 4.0 4.o 4.0 4.0 4.o 1 Polyester ---- ------··-·--·- ____ .., ___ 

C 50-50 Cotten- lL 0 4.0 4.o 4.0 4.o 4.0 4.0 1 Polyester 

D 35--65 Cotton- 4.0 4.o 4.0 4.0 4.0 4.0 4.o 1 Polyester 

PART IV: HIIOPLEX SR S~l1AIN REMOVAL AGENT I ---r---

A 100?& Cotton 3.0 2.5 2.5 2.5 2.5 2.5 2.6 3 
-- r--

B 70-30 Cotton- 3.5 3.5 3:0 2.5 2.5 2.5 2.9 3 Po lyes t e:r' 

C 50-50 Cotton- 4.o 4.0 4.0 4.0 4.0 4.0 4.0 1 Polyester --
D 35-65 Cotton- 4.0 4.0 4.o 4.0 4.0 4.0 4.0 1 

Polyester --
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r 

EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED 
WITH DMDHEU DURABLE PRESS AND MYKON SF FABRIC· SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AGENT ---
Fab- Stain R_a tings After Designated 
ric Fiber Content Number of Launderings _ 

0 5 10 15 20 25 Mean Rank 
·-

A 100% Cotton 3.5 3.5 3,. 5 3.5 3.5 3.5 3.5 2 

B 70-30 Cotton- 4.0 4~0 4.0 4.o 4.0 4.o 4.0 1 Polyester 

C 50-50 Cotton- 4.o 3.5 Polyester 3.5 3.5 4.0 4.0 3.8 2 

D 35-65 Cotton- 4.o 4.0 4.o 4.0 4.o 4.o 4.0 .1 Polyester 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES -- --- ---- -- -
· ·Fab- Staj_n Ratings After Designated 

ric Piber Content Number of Launde1"lj_ngs 

0 5 10 15 20 25 Tota-i]Rank 
:::: :=- -- - .- ... - ·- - - - - • • -·-· •-:-·----:= --

A 100% Cotton 18.5 17.0 16.5 17.0 16.5 16.5 102.0 4 
... 

B 70-30 Cotton- 19.5 .19. 5 19.0 18.5 18.5 18.5 1~3.5 3 
Polyester 

C 50-50 Cotton- 20.0 19.5' 19.5 19.5 20.0 20.0 118.5 2 

-- Polyester . 
D 35-65 Cotton- 20.0 20.0 20.0 20.0 20.0 20 .. 0 120.0 1 

-- Polyester -· ---· 
·Total 78.0 76.0 75.0 75.0 75.0 75.0 454. _o ---



201 

SUMMA.RY E, Continued 

EVALUATION OF MUSTARD STAIN REMOVAL AS A RESULT OF ONE ----- - --- -- --- --- - -
LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU 

DURABLE PRESS AND NO FABRIC SOFTENER HAD BEEN 

LAUNDERED THE DESIGNATED NUMBER OF TIMES 

-•--·--
Pab- . . 

Stain After Ratings Designated 
r1, .1,o· .... ric l · · c 1-i Content 

-----· --- _# ____ . .. ----· ··-·-- ·--- --·-----· 
A 1007(; Cotton 

---
Cotton-B 70-30 

Po lyestcr ,__ __ ----·----·•--·- --
C 

D 
------

Cotton-50-50 
Po lyester 

--
Cotton-35-65 

Po 1.yester 

0 

4.0 
-----

4.0 

4.0 

4.0 

Number of Launderings 
-

5 10 15 20 25 
·-·---··-----

3.5 3.5 3.5 3.5 3.5 
-·--------

3.5 3.5 3.5 3.5 3.5 

3.5 3.5 3.5 3.5 3.5 
-

4.0 4.0 4.0 4.0 4.0 

PAR'I1 II: MISSION VJ\LLKl sr.rAIN REi1IOVAL AGENT ---- ------·-
A 100% Cotton . 3. 5 3.0 2.5 ·2. 5 2.5 2.5 

----------· 
B 70-.30 Cotton- 4.o 3.0 3.5 3.5 3.5 3.5 Polyester 

--·-· 
C 50-50 Cotton..: 4.0 3.5 3.0 3.0 3.5 3.0 Polyester 

-

D 35-65 Cotton- 4.o 4.0 4.0 4. o· 4.o 4.0 
Polyester -

Mean Rank 
-- ·-

3.6 2 
····--

3.6 2 
.. 

3.6 2 

4.o l 

2.8 3 

3.5 2 

3,3 2 

4.o 1 
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SUMMARY D, Continued 

EVALUATION OF MUSTARD STAIN REIVIOVAL FROM FABRICS-FINISHED 

WITH DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER 

PART III: SCO~f'CHGAHD PC-218 srrl\IN REMOVAL AGENT 
-

Sta1n Ratings After Des:Lgnated 
Fab-

I?.I.bcr Content Number of Launderings 
ric 0 5 10 15 20 25 Mean Rank 

.. - -- - :.. ·- ·- -· ... ,_ ... .,.,._ ---·---·-·-· 

A 10(}!& I Cotton 4.o 3.5 3.5 3.5 3.5 3.5 3.6 2 
---·---- ---- ·-------------·· 

B 70-30 Cotton- 4-. O 3.5 3.5 3.5 3. 5· 3.5 3.6 2 Polyester ,_ __ 
·----·•·-···•--·•·----------------- .. _ . .,,, __ .. __ ___ ,. ________ 

~--••-·· 
C 50--50 Cotton- 4.0 4.o 4.0 4.o 4.0 4.0 4.0 1 Polyester' 

---- -· 

D 35-65 Cotton- 4.0 4.o 4.0 4.0 4.0 4.0 .4.o 1 Polyester 
-

PAR'r IV: RIIOPLEX SR srrAIN REMOVAL AGENT ------
A 100% Cotton 3.5 3.0· 3.0 3.0 3.0 3.0 3.1 2 

--
B 70-30 Cotton- 4.0 3.5 Polyester 3 ;5 4.0 3.5 4.0 3.8 2 

C 50-50 Cotton- 4.0 4.0 3.5 3.5 4.0 4.o 3 .. 8 ·2 
~olyester 

~-

D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.0 4.o 4.0 1 
Polyester -
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EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED 

WITH DMDHEU DURABLE PRESS AND NO FABRIC SOFI'ENER -- --- .-· - - --- ----

·PART V: CIRRASOL PT ST1-\IN REMOVAL AGEN'r --
Fab- Stain Ratings After Designated 
ric Fiber· Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 
·--

A 100% Cotton 4.o 3.5 ' • 3.5 3.5 3.5 3.5 3.6 2 

B 70-30 Cotton- 4."0 4.0 4.o 3.5 3.5 3.5 3. 8: 2 Polyester 
·- ·--·-

C 50-50 Cotton- 4.0 4.0 4.o 4.0 4.o 4.0 4.o 1 Polyester . ' 

D 35-65 Cotton-
Polyester 4.0 4.0 4.o 4.0 4.o 4.0 4.0 ·1 

I 

SUMMARIZATION OF TOTA~ SCORES AND RANK ORDERS. OF SCORES __ __:_:,_ -··-- --- ---- --- -- --- -
··--·-· 

Fab- Stain Ratings After Designated 
Fiber Content Number of Laundcrlngs ·r1c ··-·---

0 5 10 .· 15 20 25 Total Rank ==-- ~- ' --· - - .. - --- - - - - ····---- - .---:: 

A 100% Cotton 19. o· 16. 5· 16.0 16.0 16.0 16.0 99.5 4 
' 

B 70-30 Cotton-
Polyester 

20.0 17.5 18.0 18.0 17.5 18.0 1q9.o . 3 
-

C 50-50 Cotton- 20.0 19.0 18.0 18.0 19.0 18.5 112. 5. 2 
Polyester 

D 35-65 Cotton- 20.0 20.0 20.0 20.0 20.0 20·. 0 120. 0 1 
•-

Polyester 
- I 

Total 79.0 73.0 72.0 72 .. 0 72.5 72.· 5 441.0 
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SUM M-A . R Y E, Continued 

EVALUATION OF MUS'l'ARD STAIN REMOVAL AS A RESULT OF ONE --------- -- - -
LAUNDERING AFTER THE FABRICS FINISHED WITH WE:r FIXATION ----- --- -- ---- ---- -- - ----
· DURABLE PRESS AND ·VALSPEX (P-167) FABRIC SOFTENER HAD 

BEEN LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAHT· I: NO srrAJN REMOVAL AGEN'r 

Fab- 1-,. ,, C 
• 1 J.ueP o r:i.c -r Staln Ratings After Designated 

ntcn t · · · Number of Laundei.,lngs 
-o ·-r-5-, 10 15 20 25 Mean Hank 

----·-- .-:::=-=--:=-= :· - ,_. - - I:... 

A 100;& Cot l.on 3.0 2.0 2.0 2.0 2.0 2.0 2.2 3 
i.--·--- . ---· ---·-----.. - ------- - ·-

B 70-30 Co 
Polyco --- ___ .. _____ _ 

C 50-50 Co 
Polyes ----·----·-··---·-

D 35-65 Co 
Polycs ----- -------

-----····-· 
tton- 3:-0. ter 

-
Lton:.. 3. 0, t 811 

------ - ··-· 
tt.on- 4.o ter 
-----· 

--·-
3.0 3.0 3. o. 3.0 

3.0 3.0 3.0 3.0 

3.5 3.5 3.5 3.5 

' . 

PAR'11 II: MISSION VALLEY ST'J\IN REMOVAL AGEN'I1 ---,....__ __ 
•-· 

A 100% Cotton 3.5 3;5 3.5 3.5 3.5 · -- -
B 70-30 .Cotton- 3.5 3.5- 3~5 3.5 3.5 Polyester 

- -· ---------·------··----·- -----
C 50-50 Cot ton.:.. 4.0 3.5 3.5 3.5 3.5 Polyester - -
D 35-65 Cotton- 3.5 3.5 4.0 3.5 3.5 Polyester 

-

3~0 3.0 2 
--

3.0 3.0 2 

3.5 3.6 2 

3.5 3.5 2 
-

3.5 3.5 2 

----
3.5 3.6 2 

3.5 3-~ 2 
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SUMMARY ~, Continued 

EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED 
WITH WEr FIXATION DURABLE PRESS AND VALSPEX (P~167) 

FABRIC SOFTENER 

PART III: SCO'T1CHGAHD PC-218 STAIN REMOVAL AGENT 

. Sta:tn Ratings After Designated 
Fab-

Fiber Content Number of Launderlngs 
ric 

0 5 10 15 20 25 Mean Ra.nk 
,- - --- - - - ---- -

A 100'/6 I Cotton · 4. o 4 .. 0 4.0 4.0 4.0 4.0 4.o 1 
·-----·--·- -~ ·----· -

B 70--30 Cotton- 4.o 4.0 4.o 4. O· 4.o 4.0 4.0 1 Polyester 
t------,,_. --· -·--

C 50-50 Cott on-- 4.0 4.o 4.o 4.o 4.o 4.0 4.0 1 Polyester ,_ ______ -
D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.o 1 Polyester 

PART IV: RHOPLEX SR S~!.1AIN REMOVAL AGENT --- -,.._ 

A 100% Cotton 3.0 3~0 2.5 2.5 2.5 2.5 2.7 3 

B -(0-30 Cotton- 4.0 3~0 3.0 3.0 3.0 3.0 3.2 2 Polyester 
- -

C 50-50 Cotton- 4.0 4.0 4.0 3.5 3.5 3.5 3. 8 . 2 Polyester 

D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.0 4.o 4.0 1 
Polyester -
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EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED 
WITH WE.r FIXATION DURABLE PRESS AND VALSPEX (P-167) . 

FABRIC SOFI'ENER 

PART y_: CIRRASOL PT STAIN REMOVAL AGEN'r 

Fab- Sta.in Ratings After DesignatGd 
ric Fiber Content Number of Launderings 

0 5 10 ·15 20 25 Mean Rank· 

A 100% Cotton 3.0 2._5· 2.5 2.5 2_. 5 2.5 2.6 3 

B 70-30 Cotton- 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3 Polyester 

C 50 .. 50 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 Polyester --
D 35-65 Cotton-

Polyester 4.o 3.5 3.5 3.5 3.5 3.5 3.6 2 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES ----- ---

. Fab- Stain Ratings Af'ter1 DP.signated 
ric Fiber Content: Number o.f Laundcrlngs 

0 5 10 15 20 25 Total Rank 
==== -- · '--·- ·---·- ===~= ---- - - t=:-· -------- -·-

A 100% Cotton 16.5 15.0 14.5 14.5 14.5 14.5 89.5 4 
-- --- '-• 

B 70-30 Cotton- 17,.5 16.5 16.5 16.5 16.5 16~5 100.0 3 
' 

Polyester -
C 50-50 Cotton- 19.0 18.5 18.5 18.0 18.0 18.0 110.0 ·2 

~-
Polyester 

- -
D 35-65 Cotton- 19.5 18.5 19.0 18.5 18.5 18. . .5 112. 5 1 

Polyester -
· r.I'otal 72.5 68.5 68.5 67.5 67.5 67.5 412.0 
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SUMMA.RY ~' Continued 

EVALUATION OF MUSTARD STAIN REMOVAL AS A RESULT OF ONE 
LAUNDERING AFTER THE FABRICS FINISHED WITH WE:r FIXATION ---- -- - ----

DURABLE PRESS AND MYKON SF FABRIC SOFTENER HAD BEEN --- ---- - --· 
LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAWL' I: NO STAIN REMOVAL AGENT ---· ------ ---;~:_1 StaJ.n Hati.ngs After Designated 
Fi.beri Content Number of La. ur~d er i ng s 

1'lj_c ------- TI [~~~!1 _}Rank 0 5 10 15 20 25 ~---===: -· .. ·-••· ·-- -· ------- -· -=--------~ --·-···---------·------
A l.OO~'t Cotton 3.0 2.5 2.5 2.5 2.5 2.5 2.6 3 

··--·-----··--·--· ------ --· '---- •--------"4----- ----------
B 70--30 Cotton•- 4.0 4.o 4.0 4.o 4.0 4.0 4.0 1 

Polyester ----·--··- ·-• ----··· --------
C 50-50 Colton- 3.5 J.O 3.0 3.0 3.0 3.0 3.1 2 

Polyester 
------- - --------·· 

--i5 Gh Cotton- 4.0 4.0 3.5 3.8 2 D .) ·- :J 4 .. o 4. ·o 3.5 Polyester ----

PART II: -------- -- MISSION VALLEY S'l1l\IN REMOVAL AGENT --- --- --·-- -- -· -
A 100;6 Cotton 3.0 2.-5 2.5 2.5 2.5 2.5 2.6 3 

---..:._ ---··-·--
B 70-30 Cotton-

Polyeste:r 3.0 3.0 3.0 3.0 3.0 3. o. 3.0 2 
-·--· -- ----· 

C 50-50 Cot ton-· 4.0 3.5 3.5 3.5 3.5 3.5 3.6 2 
Polyester 

r--------.. • -· 

D 35-65 Cotton- 3.5 3-5 Polyester 4.0 3.5 3.5 3.5 3.6 2 
-
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S U M M A R Y R, Continued 

EVALUATION OF MUS'I1ARD STAIN REMOVAL FROM FABRICS. FINISHED 

WITH WEr FIXATION DURABLE PRESS AND MYKON SF 

.FABRIC SOFTENER 

PART III: SCO'l1CHGARD FC-218 S'J.1AIN REMOVAL AGEN'l1 

Stain Ratings Afte~ci Destgnated 
Fab- J/i.bcr Content Number of Launderings 
ric ---

0 5 10 15 20 25 Mean Rank 
----------- - -·- ;-;.! ·- --

A 100~6 Cotton 4.0 3.5 3.5 3.5 3.5 3.5 3.6 2 
------------ -----

B 70-30 Cotton- 3.0 3.0 3.0 3.0 3.0 3.·o 3.0 2 Polyester 
,__ __ -------------· -- ·---

C 50-•50 Cot ton-• 4.0 3.5 3.5 3.5 3.5 3.5 3-~ 2 Polyester 
. ·-

D 35-65 Cotton- 4.o 3.5 3.5 3.5 3.5 3.5 .3.6 2 Polyester 

PART IV: RHOPLEX SR srrAIN REMOVAL AGEN'I' ---
A 100% Cotton 2.5 2.0 2.0 2.0 2.0 2.0 2.1 3 

-------- --
B 70-30 Cotton- 2.5 2 .·5 2.5 2.5 2.0 2.0 2.3 3 Polyester 

C 50-50 Cotton- 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2 
Polyester 

.__ - -
D 35-65 Cotton- 3.5 3.5 3.5 3.5 3.5 3.0 3.4 2 

Polyester -· 
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EVALUATION OF MUSTARD STAIN REMOVAL FROM FAB~ICS FINISHED 
WITH WEI' FIXATION DURABLE PRESS AND MYKON SF 

FABRIC SOFTENER 

PART V: CIRRAS.OL P'l.1 STAIN REMOVAL AGEN'I' ---
Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 
-

A -100% Cotton 3.0 3.0 . 3. O 3.0 . 3.~ 0 3.0 3 .. P 2 

B 70-30 Cotton- 3.5 3.0 3.0 3.0 3.0 3.0 3.1 2 Polyester 

C 50-50 Cotton- 3.5 3.5 3.0 3.0 3.0 3.0 3.2 2· 
Polyester 

D 35-65 Cotton-
Polyester 3.5 3.5 3.0 3.0 3.0 3.0 3.2 2 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES 

Fab-
•ric 

A 

·B 

C 

D 
....__ 

-

Fiber Content 
0 

Stain Ratings Aft.er Designated 
Number of Launderings 

5 10 15 20 25 Total Rank 
- -· =====t==- --- -- ' - ·-.. ·- .:: 

100% Cotton 15.5 13.5 13.5 13.5 13.5 13.5 83.0 4 
-------1----1----J---t---;---..-----'----t---·-

70-30 Cotton-
Polyester· 16.0 15.5 15.5 15.5 15.0 15.0 92.~ 3 

50-50 Cotton-
Polyester 

18.5 17.0 16.5 16.5 l~.5 16.5 101.5 2 
__ ....:.,_ ___ __._ __ .J---l---1-----t--t----r---•---i 

35-65 Cotton-
Polyester 

18.5 18.0 18.0 17.5 17.5 16.5 106.0 1 

Total 68.5 64.0 63.5 63.0 62.5 61.5 383.0 
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S UM M A H Y D, Continued _ 

EVALUATION OF MUSTARD STAIN REMOVAL AS A RESULT OF ONE ------
LAUNDERING AFTER rrHE FABRICS FINISHED WITH WEr FIXATION 

DURABLE PRESS AND NO FABRIC SOFrENER HAD BEEN 
LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PART I: NO S'l'AIN REMOVAL AGENT 

Sta1n Ratings 
Fa.b- ., . b C t t [---------

ric 1 l er on ~en Number of 

-------... -··· : .. . ----··----· .. ·-----
0 -=[~)_ ·-

A 100~¥; Cot ton 3. 0 
--------- -------·----------. --- --

B 70-30 Cotton- 3 . 
Polyester 

C 50-50 Cotton-
Polyester 3. 

--- __ 4 ____ _______ --

D 35--65 Cot ton-
Polyester __ _.__ ___________ ...._ 

3. 

5 

5· 

0 

3.0 
-------

3.0 

3.5 

3.0 

10 15 - --
3.0 3.0 

- -· 

3.0 3.0 
----

3.5 3,5 

3.0 3.0 

After Des:lgnated 
Launderings 

20 25 Mean --- -:::·.::=-.:=- -=-~-::..::.=:-. 

3.0 3.0 3.0 
---- -------· 

3.0 3.0 3.1 
--------
3.0 3.5 3.4 

3.0 3.0 3.0 

PART II: 
--._ --- MISSION VALLEY srrAIN REMOVAL AGF.N'l.1 

-- .., __ ., __ _ 

B 

C 

70-3 
Po 

------
50-5 

Po ----
D 35-6 

·Po 

Cotton 3.q 
--

0 Cot.ton- 3.0 lyester 

0 Cotton- 3.0 lyester 

5 Cotton- 3.5 lyester 

. 3. O 3.0 3.0 3.0 3.0 3 .. 0 
--- . 

3.0 3.0 3.0 3.0 3.0 3.0 
-

3.0 3.0 3.0 3,0 3.0· 3.0 
' 

·-----------
3.5 3.5 3.5 3.5 3.5 3.5 

Rank 
==.-:=.·::.::= 

2 

2 

2 

2 

2 

2 

2 

2 
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SUMMARY D, Continued 

EVALUATION 0~ MUSTARD STAIN REMOVAL FROM FABRICS FINISHED 

WITH WEr FIXNI1ION DURABLE PRESS AND NO FABRIC SOFTENER 

PAR'.P III: SCUI 1Cf1Gi\JlD FC-218 S'rAIN REMOVAL AGENT 
-~-·-·-------

Fab-
Stain Ratings -----·i;-·-· 

• l'i'1" 1'(·'1:~ '1_ • • Number of CuntenL ________ r1c .u ·· 
. 0 5 10 15 

r=: A l ·Lo/)01 -
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PAR1I1 IV: HHOPLEX SR sr11AIN REMOVAL AGENT ---.__ ----
.A 1001& Cotton 3.0 2.5 2.5 2.5 

i------- --------
B 70--30 Cotton- 3.q 2.5 2.5 2.5 Polyester 

-
C 50-50 Cotton- 4.0 3.5 3.5 3,5 PolyesteP ----· -- '. --
D 35-65 Colton- 3,5 3,0 3,0 3,0 Polyester, ~------ -

After Des:i.gnated 
Launderilngs 
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S U M M A R Y D, Continued . 

EVALUATION OF MUSTARD STAIN REMOVAL FROM FABRICS FINISHED ----- - -- --- -- ----· -- ----
WITH WEI' FIXATION-DURABLE PRESS AND NO FABRIC SOFTENER ---- ·--------------

PART y: CIRRASOL PT STAIN REMOVAL AGENT 

Fab- Stain Ratings After Designated 
Fiber Content Nµmber of Launderings· ric -· 0 5 10 15 20 25 Me_an Rank 

A 100% Cotton 3-5 2.5 2.5 2.5 2.5 2.5 2.7 3 

B 70-30 Cotton- .3.0 2. 5. 2.0 2.0 2.0 2.0 2.2 3 Polyester 

C 50-50 Cotton- 4.o 4.0 4.0 4.0 4.0 4.0 4.0 1 Polyester . . 

D 35-65 Cotton- 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2 
Polyester 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES ------ -- --- -- - -- --- -- -----· 
. ·Fab- Stain Ratings After n·esignat ed 

Fiber Content Number of Launder·:t.ngs ric 
25] To~al f H;~lk 0 5 10 15 20 ~=-- -- .. .,- - -· ·--

A 100% Cotton 16.5 15.0 15.0 14·. 5 14.5 14. 5.. 90.0 2 
---·-··--

B 70-30 Cotton- 16.5 15.0 14.5 14.5 15.0 14.5 90.0 2 
Polyester -

C 50-50 Cotton- 18.5 18. o· 18.0 18.0 17.5 18.0 90.0 ·2 
-- Polyester --

D 35-65 Cotton- 17.5 17.0 17.0 17.0 17.0 17. o. 102."5 1 
- Polyester 

' ----
·Total 69.0 65.0 64.5 64.0 64.0 64.0 372.5 

-- --



STATISTICAL ANALYSIS OF DATA 

CONCERNING CATSUP STAIN 
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The removal of catsup stain from the test fabrics 

presented a different trend as will be observed in Summary 

E which follows. All fabrics experienced diversification 

in rank order. 

Score totals for all fabrics in the different laun-

dering series demonstrated contrasting ranks. The initial 

scores for all fabrics ranked first with the score for the 

tenth launderin~ receiving second place. As the number of 

launderings increased before staining, a gradual decrease 

in stain rating was noticed, indicating that.some of the 

finish was lost due to the laundering series. 

Fabrics without Durable Press or Fabric Softener. 

The rank order established according to statistical compari-

sons made with respect to the stain release of cotton fab-

rics without durable press or fabric softener, but with soil 

release agents revealed differences. The comparison of 

stain removal· scores frbm the ~ntreated cotton fabric with-

. out soil release was surpassed by fabrics treated with soil 

release agents alone by differences whi~h were significant 

(p < 0.01). 

The difference between the mean stain removal rat-

ings_of the 70-30 cotton-polyester with Scotchgard soil re-

lease, but without durable press or fabri? softeners 



214 

surpassed fabrics without soil release or those to which 

Mission Valley or Rhoplex were applied by highly significant 

differences (P < 0.001). On the other hand, when the fab-

rics treated with Cirrasol were compared to fabrics treated 

with Scotchgard slight significant differences were observed 

in favor of fabrics with Cirrasol finish. 

The 50-50 cotton-polyester stain-removal scores of 

fabrics without soil release and those with the various soil 

release agents were not significant except for the following 

. comparisonsi (a) fabrics finished with Cirrasol surpassed 

those without soil release agents by a significant differ-

. ence (P < O. 02), (b) fabrics finished with Scotchgard sur-

passed those with Rhoplex by differences which were highly 

significant (P < 0.001), and (c) fabrics finished with Cir-

rasol surpassed those with Scotchgard by differences which 

were significant (P < 0.01); 

The 35-65 cotton-polyester fabrics without durable 

press, fabric softener, or soil release agents were surpassed 

in stain removal by fabrics treated with the various soil 

release agents by significant differences. The fabrics· 

treated with Scotchgard rated higher when compared to fab-

rics with Mission Valley, Rhoplex or Cirrasol s·oil release 

at significant differences of, P < 0.01 and P < 0.001, re-

spectively. 

The statistical comparisons of the removal of cat-

sup stain from pairs of the experimental fabrics without 
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du~able press, fabric softener, or soil release revealed 

that cotton retained more stain than did the 70-30 or the 

50-50 cotton-polyester blends by significant differences 

(P < 0.02). The 50-50 cotton-polyester blend surpassed the 

- 70-30 blend by the same significant level. 

When fabrics finished with Scotchgard, but without 

durable press or fabric softeners were analyzed it was found 

that the blends surpassed the cotton with corresponding 

treatment by differences which were distinctly significant 

(P < 0.01). 

Fabrics Finished with DMDHEU Durable Press and Val-

~pex Fabric Softener. The cotton fabric with DMDHEU durable 

press and Valspex fabric softener were not significant in 
I 

stain removal ratings when compared.to fabrics finished with 

the same durable press finish with the addition of soil re-

lease agents with one exception. The untreated fabric sur-

passed that of fabric finished with Scotchgard by a slightly 

significant difference. The differences in stain removal 

ratings between the following pairs of fabrics finished with 

soil release in addition to the durable press and fabric 

softener were significant (P < 0.05): (a) cotton fabric fin-

ished with Mission Valley when compared to fabric finished 

With Scotchgard, (b) cotton fabric finished with Rhoplex 

When compared to fabrics finished with Scotchgard, and (c) 

cotton fabric fin1shed with Cirrasol when compared to fabric 
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finished with Scotchgard. From·the above comparisons it is 

evident that Scotchgard soil release was inferior to other 

soil release agents in the removal of stains from the experi-

mental fabrics. All blends exceeded in stain removal when 

compared to cotton by differences which were distinctly sig-

nificant (P < 0.05). 

Fabrics Fini'shed with DMDHEU Durable Press _§;nd Mykon 

SF Fabric Softener. The mean stain removal scores of cotton 

fabric treated with DMDHEU-Mykon without soil release agents 

demonstrated superior ratings when compared to fabrics with 

Scotchgard, Rhoplex or Cirrasol. The cotton.fabrics treated 

with Mission Valley soil release were found to exceed in 

stain removal when compared to fabrics treated with Scotch-

gara and Rhoplex by significant levels of differences, 

P < 0.01 and P < 0.001, respectively. 

The 70-30 cotton-polyester fabric treated wit~ DMDHEU-

Mykon in addition to Rhoplex soil release were surpassed in 

stain removal to the fabric without soil release and the fab-

rics to which_ Mission Valley and Scotchgard were applied by 

a slight significant difference. On the other hand, fabrics 

treated with Rhoplex exhibited higher stain removal ratings 

than did the fabrics treated with Cirrasol by differences 

Which were significant (P < 0.05). 

The differences between the mean stain removal scores 

of the 50-50 cotton-polyester agents surpassed fabrics finished 



217 

with Scotchgard and Cirrasol by difference~ which were dfs-

tinctly significant (P < 0.01). The untreated fabrics also 

surpassed fabrics treated with Rhoplex by a difference which 

was significant (P < 0.05). When fabrics finished with Mis-

sion Valley were compared to fabrics with the other three 

soil release igents, slight significant differences were evi-

dent in stain removal. Fabric finished with Scotchgard ex-

hibited slightly superior stain remo~al ratings when compared 

to Cirrasol treated fabrics. 

Statistical data computed for the stain removal rat-

ing of catsup from the experimental fabrics revealed the fact 

that 35-65 cotton-polyester fabrics without soil release were 

surpassed by fabrics finished with Scotchgard and Rhoplex by 

significant levels of differences, P < OrOl and P < 0.001, 

respectively. On the other hand, fabrics treated with Mis-

sion Valley exceeded the fabrics treated with Rhoplex and 

Scotchgard by significant levels. Two other stain removal 

differences were noted, fabrics finished with Cirrasol sur-

passed fabrics finished with Scotchgard and Rhoplex by sig-

nificant levels of differences, P < 0.01 and P < 0.001, re-

spectively. 

The removal of stain from the experimental fabrics 

displayed statistical ~ifferences. The 70-30 c~tton-polye~ter 

blend treated with DMDI~EU-Mykon and Scotchgard were superior 

in.stain removal ratings to the all cotton fabric with the 

corresponding treatment .. The 70-30 blends with Scotchgard 
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also exceeded in $tain removal when compared to the other 

two fabric blends by a significant difference (P < 0.01). 

The fabric blends finished with Rhoplex in addition to the . 

DMDHEU-Mykon treatment demonstrated superior stain release 

-~r»afings · when compared to · ·the cotton ·-raoric .· - ·The stain· ·re-

-moval was significantly different (P <.0.-05}. Qttier stain 

removal ratings between the vari~us pairs of fabrics with 

Cirrasol that were significantly different (P < 0.01) fol-

low: (a) cotton-polyester fabric compared to the cotton, 

(b) the cotton-polyester blend when compared to the 70-30 

blend, and (c) the 35-65 cotton-polyester fabric when com-

pared to the 50-50 blend. 

Fabrics Finished with DMDHEU without Fabric Softener. 

Thi stain removai from various pairs of fabrics when compared 

statistically revealed the fact that cotton treated with DMDHEU 

without softener or soil release agents surpassed the fabrics 

treated with Mission Valley soil release at significant dif-

ferences (P < 0.01). The mean stain removal rating fo~ fab-

rics treated with the other three soil release agents was 

--signif±-cant at ·· the ( P-< ·O i·Ol}-·-level. 

-The stain removal of the 70-30 c_~tton-polyester fab- · 

rics finished with DMDHEU durable press without ~oil release 

agents were surpassed by fabrics treated with Mission Valley, 

Scotchgard, Rhoplex and Cirrasol by significant differendes 

(P < 0.01). 
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The stain remo~al ~ating of the 50-50 cotton-poly-

ester blend treated with DMDHEU-Mykon without soil· release 

surpassed the same fabric blend finished with Mission Valley 

by a highly significant difference (P < 0.001). ~abrics to 

which Mission Valley soil release finish was applied were 

superior to fabrics with the other soil release finishes by 

differences which were significant (P < 0.001)~ 

The fabric blends finished with Mission Valley were 

superior to the cotton · fabrics with the same treatment by 

differences which were distinctly significa~t (P < 0.01). 

The 35-65 cotton-polyester blends finished with Mission Val-

ley in addition to the DMDHEU durable press surpassed the 

other two blends in stain removal by differences which were 

significant (P < 0.01). 

Fabrics Finished with Wet Fixation Durable Press an~ 

Valspex Fabric Softener. The statistical comparisons ob-

tained by means of the "t" test on means of stain removal 

ratings of the various pairs of fabrics show little signifi-

cant differences. The differences between the mean stain 

removal scores of the fabrics treated with wet fixation dur-

able press with Rhoplex fabric softener with different soil 

release agents were not significant. Two slight differences 

were indicated when the 50-50 cotton-polyester fa~rics treated 

With durable press in addition to Scotchgard were compared to 

the cotton and the 70-30 blend with corresponding finishes. 



220 

Fabrics Finished· with Wet Fixation Durable P~ess ~nd 

Mykon Fabric Softener. The 100 per cent cotton fabric fin-

ished with wet fixation-Mykon exhibited lower stain r~rnoval . 

-ratings than did fabrics treated with Scotchgard in addition 

_to the durable press _finish. The difference was significant 

(P < 0. 02). 
. . 

The fabrics treated with Scotchgard also sur-

passed the fabric treated with the other three soil release 

agents in stain release by the same significant difference. 

The mean stain removal ratings for fabrics treated 

with wet fixation-Mykon demonstrated statistical differences. 

The 65-35 cotton-polyester blends_ without soil release agents 

exceeded in stain release ratings when compared to the same 

blend with soil release agents by highly significant differ-

ences (P < 0 . 001). When fabrics treated,with Scotchgard 

were compared to the fabrics treated with Rhoplex and Cir-

rasol ·the difference was highly significant (P < 0.001). 

The differences between the mean stain removal rat-

ings of the 50-50 cotton-polyester blend tr~ated with wet 

fixation-Mykon without soil release and with the various 

s011 release agents were not significant. except for. slight 

indications. Fabrics finished with Scotchgard surpasse~ the 

fabrics treated with Rhoplex and Cirrasol by slightly ?ig-

nificant differences. 

The mean stain removal rating of cotton fabrics 

treated with wet fixation-Mykon without soil release was 

surpassed by the 70-30 cotton-polyester blend by a highly 
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si~nificant difference (P < 0.001). The differences between 

the mean stain removal scores of the cotton and 70-30 cotton-

polyester blend was significantly higher than that of the 

other blends when treated with Scotchgard. 

Fabrics Finished with Wet Fixation without Fabric 

Softener. rr1he cotton fabrics treated with wet fix-ation dur-

able press finish were surpassed in stain removal ratings 

by fabrics finished with the corresponding durable pres~ 

with the addition of Scotchgard and Rhop~ex. The signifi-

cant levels of d~fferences were P < 0.001 and P < 0.01, re-

spectively. Fabrlcs treated with Mission Valley were also 

surpassed ln stain removal ratings by the fabrics finished 

with Scotchgard and Rhoplex. The fabrics finished with wet 

fixation in combination with Scotchgard also surpassed fab-

rics treated with Rhoplex and Cirrasol by significant dif-

ferences. On the other hand, when fabrics treated with 

Rhoplex were analyzed they were found to be superior in 

stain release to fabrics treated with Cirrasol. 

The 70-30 cotton-polyester fabrics finished with wet 

fixation durable press and Scotchgard were found to exceed 

in stain removal ratings all other experJmental fabrics with 

the corresponding durable press finish by highly .significant 

differences. When the 50-50 cotton-polyester blend with wet 

fixation was analyzed it was found that fabrics treated with 

Scotchgard exceeded fabrics without soil release and those 
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with Mission Valley at highly significant differences (P< 0.001). 

The fabrics treated with Scotchgard were also -superior in 

stain removal ratings to fabrics finished with Rhoplex and 

Cirrasol by significant levels of differences,P < 0.02 and 

. P < 0.01, respectively. On the other hand, the Cirrasol 

treated fabrics were superior to fabrics treated with Rhoplex. 

Statistical comparisons of the removal of catsup stain 

from pairs of the experimental fabrics with wet fixation with-

out soil release were surpassed by fabrics with the correspond-

ing durable press treatment with the addition of Mission Val-

ley and Scotchgard by highly significant differences ( P < 0. 001). 

On the other hand, there were indications that fabrics treated 

with Scotchgard were surpassed by fabrics treated with Rhoplex 

and Cirrasol. 

The mean stain removal ratings for fabrics treated 

with Mission Valley demonstrated statistical differences. 

The 35-65 cotton-polyester blends exceeded in stain release 

ratings when compared to the cotton and other blends. The 

cotton fabric treated with wet fixation durable press and 

Rhoplex surpassed the 70-30 cotton-polyester with correspond-

ing finish. The 35-65 cotton-polyester blend with wet ~ixa-

tion durable press and Rhoplex soil release surpassed the · 

cotton and the 50-50 blend in stain removal. 

100 Per Cent Cotton without Soil Release Agent. The 

statistical comparisons of the stain removal scores between 
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the cotton fabric treated with the two different _types of 
durable press without and in combination with fabric soften-

ers showed variation in stain ratings. The untreated cotton 

fabric was surpassed by fabric treated with DMDHEU without 

and in addition to f~bric softeners · by a highly significant 

difference (P ·< 0.001). The ·stain release ratings of fab-

ric finished with wet fixation exceeded that of the unfinished 

fabric by a difference which was distinctly significant 

(P < 0.01). Faprics finished with DMDHEU durable press were 

superior to those having wet fixation durable press by the 

same significant difference. 

70-30 Cotton-Polyester without Soil Release ~gent. 

A · stat ist ica 1 analysis of the dat?- by m~ans of the "t" test 
I 

_applied to pairs of fabrics with re~pect to the removal of 

catsup stain showed significant differences. The fabrics 

with DMlliIEU exceeded the other fabrics in stain removal by 

highly significant differences with one exception. Fabrics 

treated with wet fixation durable press with Mykon SF fab-

ric softener experienced slight superior differences when 

compared to fabrics treated with the wet _fixation-Valspex 

or wet fixation without fabric softener. The fabrics with 

DMDHEU durable press with Valspex and Mykon surpassed fabrics 
. . 

. Without durable press or softeners by significant lev~ls of 

differences, p < 0.01 and p < 0.02, respectively. The 70-30 

cotton-polyester. fabrtcs with wet fixation-Valspex surpassed 
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the fabrics with wet fixation durable press treatment with 

My~on by a highly significant difference (P < 0.001). This 

same high significant difference was experienced for fabrics 

with wet fixation durable press without fabric softener. 

50-50 Cotton-Polyester without Soil Release Agent. 

·The effect of soil release of the 50-50 blend without durable 

press, and the fabric finished with DMDHEU was significant 

at -the 0.02 level of confidence. All other comparisons ~f 

pairs of fabrics when statistically analyzed were not sig-

nificant. 

35-65 Cotton-Polyester without Soil Release Agen~. 

The 35-65 cotton-polyester fabric treated with DMDH~U dur-

able press without and in combination with fabric softeners 

exhibited higher stain release scores than did fabrics with-

out durable press finish. The difference was highly sig-

nificant (P < 0.001). 

100 Per Cent Cotton Finished with Mission Valley ----
§oil Rel~as~ Age~~- The application of DMDHEU durable ~ress 

finish to cotton fabrics with Mission Valley made the fab-· .. 

ric more susceptible to staining. The cotton fabric ·treated 

With DMDHEU durable press with Valspex and Mykon fabric sof-

teners surpassed the fabrics finished with DMDHEU alone by 

a difference which was significant (P < 0.01). There wer~ 

significant differences between the cotton fabric treated 
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with durable press finishes alorie or in combination with the 

fabric softeners. 

70-30 Cotton-Polyester with Mission Valley Soil·Re-

lease .&£~~~- A statistical analysis of the data by means of 

the "t" test applied to various pairs of fabrics with respect 

·to the removal of catsup stain showed slightly significant 

differences. The fabrics treated with Mission Valley in 

addition to DMDHEU without and in combination with Valspex 

and Mykon fabric softeners experienced slightly superior 

ratings. 

50-50 Cotton-Polyester Finished witb Mission Valley 

Soil Re_!~~~~ Agent. No statistical differences were observed 

when comparisons .between fabrics without durable press treat-

ment with Mission Valley soil release, with one exception. 

The fabric without durable press or fabric softener surpassed 

the fabric treated with wet fixation-Mykon by a difference 

Which was distinctly significant (P < 0.01). The DMDHEU-

Valspex and DMDHEU-Mykon finished fabrics were superior in 

stain removal ratings to fabrics with wet fixation durable 

press treatment in addition to Mykon fabric softener by a 

highly significant difference (P < o.ooi). On the other hand, 

fabrics -with DMDHEU alone surpassed the following fabrics by 

different levels of significance: (a) fabrics with wet fixa-

tion.;.Valspex by differences which were significant (P < 0.01) :, 



226 

(b) fabrics with wet fixation-Mykon by differences which· 

were distinctly significant (P <·0.05), and (c) fabrics 

with wet fixation alone by differences which were signifi-

cant (P < 0.01). 

35-65 Cotton~Polyester Finished with Mission Valley 

Soil Release Ag~nt. The effect of stain release between 

.pairs of cotton-polyester blends with Mission Valley soil re-

lease ·exhibited some differences. The fabrics finished with 

wet fix~tion durable press surpassed fabrics without durable 

press and fabric softener by a difference which was dis-

tinctly significant (P < 0.02). Fabrics treated ·with wet 

fixation-Valspex and with Mykon fabric softeners were sur-

passed in stain removal ratings by fabrics with DMDHEU dur-

able press by differences which were highly significant 

(P < 0.001). Further comparisons rev.ealed the .fact that 

fabrics treated with wet fixation durable press surpassed 

fabrics with the same durable press with the addition of 

fabric softeners. 

100 Per Cent Cotton Finished wit~ Scotchgard FC-218 

§~ Release Agent. The mean stain removal ratings of the -- ----
fabric treated with wet fixation durable press and Scotch~ 

gard surpassed that of. fabrics without durable press treat-

ment. The cotton fabric to which wet fixatlon-Mykon and 

those without fabric softener were significant by different 

levels, p < 0.05 and p < 0.01, respectively. The fabrics 
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same durable press without softener and in combination with 

Valspex by a highly significant difference (P < 0.001). The 

fabrics to which wet fixation durable press with fabric sof-

teners were applied ~urpassed in stain removal ratings when 

compared to fabrics with DMDHEU finish without fabric sof-

tener by significant differences (P < 0.05). On the other 

hand, there was an indication that the cotton fabric treated 

with wet fixation-Mykon finish surpassed fabrics with wet 

fixation without fabric softeners. 

70-30 Cotton-Polyester Finished with Scotchgard 

FC-218 Soil Release Agent. The stain removal ratings for 

70-30 cotton-polyester fabrics with Sco~chgard, but with-, 
out durable press or fabric softeners was surpassed by fab-

rics treated with DMDHEU by a slight -significant differ-

ence. A reverse trend was evident when fabrics without 

durable press or fabric softeners were compared to fabrics 

finished with wet fixation-Valspex with a significant dif-

ference at the 5.0 per cent level of confidence. The Scotch-

gard treated fabrics with the addition of DMDHEU durable 

· press with Valspex were superior in stain removal . to fab-

rics treated with wet fixation-Valspex by a significant 

difference (P < o.01): (a) cotton-polyester fabrics £in-

ished with DMDHEU-Mykon when compared to fabrics with 

DMDHEU alone, · (b) cotton-polyester fabrics finished with 
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DMDHEU without softene~ wh~n compared to fabrics with wet 

fi~ation-Valspex, and (c) cotton-polyester finished with 

wet fixation-Mykon when compared to fabrics with wet fixa-

tion-Valspex. 

50-50 Cotton-Polyester Finished with Scotchgard 

FC-218 Soil Release Agen~. The statistical comparisons of 

the 50-50 cotton-polyester with Scotchgard in combination 

with the durable press and softeners showed fabrics with 

DMDHEU durable press to be superior to those fabrics without 

durable press treatment. The fabrics finished with DMDHEU-

Valspex surpagsed the following by significant differences 

(P < 0. 01): (a) cotton-polyester finished with DMDHEU-Mykon, 

(b) _·cotton-polyester finished with wet fixation-Mykon, and 

(c) cotton-polyester finished with wet fixation without 

fabric so.ft ener. 

There were indications that fabrics treated with 

DMDHEU durable press and Mykon fabric softener were inferior 

to the other durable press treatments in combination with 

the fabric softeners. Fabrics finished with DMDHEU durable 

Press alone surpassed those fabrics with wet flxation-Mykon 

by differences which were distinctly signifi~ant (P < 0.01). 

35~65 Cotton-Polyester Finished with Scotchgard 

~Q-218 Soll Release Agent. The stain release ratings of -- ---- -=--
fabrics with durable press finish in combination with 
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Sco:tchgard soil release finish were superior by significant 

levels of confidence to fabrics without durable press or 

fabric softeners. The following comparisons of fabrics were 

significantly different ( P < 0. 01): (a) cotton-polyester 

. fabrics finished with DMDHEU-Valspex when compared to fab-

rics with DMDHEU-Mykon, (b) cotton-polyester fabrics fin-

ished with DMDHEU alone when compared to fabrics with wet 

fixation-Valspex, and (c) cotton-polyester fabrics finished 

with DMDHEU-Mykon when compared to fabrics with DMDHEU with-

out softener. The fabrics with wet fixation durable press 

finish without fabric softener surpassed fabrics treated 

with DMDHEU-Mykon and fabrics treated with wet fixation-

Valspex at differences significant at the 5.0 per cent level 

of confidence. 

100 Per Cent Cotton Finished with Rhoplex SR-488 

§.2g Release ~g~.Q~• According to the statistical compari-

sons of stain removal scores the cotton fabric treated with 

Rhoplex and DMDHEU without fabric softener, or with the 

combination with Valspex surpassed the untreated cotton 

fabric by a highly significant difference (P < 0.001). The 

cotton fabric finished with DMDHEU-Valspex exceeded in stain 

removal when compared to fabric with DMDHEU-Mykon by the 

same high level of significance. 

70-30 -Cotton-Polyester Finished with Rhoplex SR-488 

~il Release Agent. The effect of stain release from cotton--------=--. . 
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polyester fabrics with Rhoplex, but without durable press 

were surpassed by the fabrics finished with DMDHEU durable 

press. The differences were highly significant (P < 0.001). 

According to stain release scores, the fabrics with DMDHEU 

. durable press with f~bric so.fteners decreased in staining 

tendencies of the experimental fabrics. The stain release 

measurement of .fabric treated with DMDHEU-Mykon surpassed 

fabrics finished with wet fixation alone or with Mykon fab-

ric softener by differences which were significant (P < 0.05). 

50-50 Cotton-Polyester Finished with RhoEle~ SR-488 
Soil Bele~~~ Ag~nt. The statistical comparisons o_btained by 

means of the "t 11 test for stain removal of cat sup from vari-

ous pairs of fabrics show that fabric with softeners were 
I 

surpassed by fabric treated with DMJ?HEU.at a highly signifi-

cant difference (P < 0.001). The fabrics finished with 

DMDHEU-Mykon rated by a higher s.ignific.ant difference in 

stain release to fabrics treated with wet fixation durable 

press. The stain removal ratings for fabrics treated with 

DMDHEU without fabric softener surpassed the fabrics to 

Which the wet fixation treatment of durable press was ap-

plied. 

35-65 Cotton-Polyester Finished with Rhoplex SR-488 
~oil Release ~ent. The application of DMDHEU durable press 

finish without .or in combination with fabric softeners made 

fabrics less suscepti~le to stain retention. The stain 
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release ratings of fabrics finished with DMDHEU surpassed 

fabrics without durable press treatment at a highly signifi_-

cant difference (P < 0.001). The difference in stain re-

lease of fabrics finished with DMDHEU-Mykon and those fin-

ished with wet fixation durable press without fabric sof-

tener or the addition of Mykon was highly significant 

(P < 0.001). Other superior differences exhibited by fab-

rics treated with DMDHEU-Mykon at a lower significant level 

were revealed when compared to fabrics finished with wet 

fixation with Valspex and wet fixation with Mykon fabric 

softener. On the other hand, fabrics finished with wet 

fixation alone surpassed fabrics treated with wet fixation-

Va_lspex by a highly significant difference (P < O. 001). 

' 100 Per Cent Cotton Finished with Cirrasol PT Soil -- --- -- --- ' -- ----- -- --
Release Agent. The cotton fabric with Cirrasol, but without 

durable press or fabric softener was surpassed by fabrics 

finished with DMDHEU Mykon and fabrics finished with wet 

fixation durable press by highly significant differences 

(P < 0.001). The stain release ratings of fabric treated 

With DMDHEU-Valspex surpassed fabrics finished with wet 

fixation durable press py a highly significant difference. 

70-30 Cotton-Polyester Finj_shed wit!:! Cirrasol PT 

Rele~ Agent. The differences in stain removal of 

the 70-30 cotton-polyester fabric with Cirrasol soil 



232 

release were not significant, but for one exception. Th~ 

fabrics without durable press or fabric softener surpassed 

. fabrics with wet fixation durable press by a highly signifi-

cant difference (P < 0.001). 

50-50 _Cotton~Polyester Finished with Cirrasol PT 

.Soil Release A_ge~~- The statistical comparison of the 50-50 

cotton-polyester fabrics treated with Cirrasol may be sum-

marized as follows. The cotton-polyester fabrics without 

durable press or fabric softener surpassed fabrics finished 

with DMDHEU Mykon by differences which were distinctly sig-

nificant (P < 0.01). The stain release evaluation of fab-

rics finished with wet fixation durable press with softeners 

revealed that they were exceeded in sta~n removal by fabrics 

' finished with wet fixation with softeners by a highly sig-

nificant difference (P < 0.001). The fabrics finished with 

DMDH1'U durable press with Valspex surp~ssed fabrics with 

the same durable press with Mykon softener by a signifi-

cant difference (P < 0.01). According to comparisons made 

of fabrics treated with DMDHEU-Mykon it was evident that 

higher significant differences existed between fabrics 

treated with wet fixation with the addition of fabric sof-

teners. Less significant differ~nces were ex0ibited when 

fabrics with DMDHEU-Mykon were compared to _fabrics with 

durable press but without fabric softeners. 
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35-65 Cotton-Polyester Finished with Cirrasol PT · 

~oil Release ~ent. The difference between the mean stain 

removal ratings of fabrics treated with Cirrasol was not. 

significant except for two comparisons. The cotton-poly-

. ester fabrics finished with wet fixation-Valspex and those 

finished with wet fixation-Mykon were surpassed·by fabrics 

without durable press or fabric softeners by a highly sig- -

nificant difference (P < 0.001). 

RANK ORDER OF REMOVAL 

OF CNI1SUP STAIN -----

Comparison of Fiber Content of Fabrics without Dur-

able Press, Fabric Softener, or Soil Release. The all cot-

ton was surpassed in stain release by ea~h of the different 

fabric blends in removal of catsup stain from the stained 

and laundered specimens. The following rank order was 

established as a result of statistical comparison of the 

,mean stain release scores of the experimental fabrics: 

Fiber Content --- ----
100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 
1 
1 
1 

Comparison 2£ Fiber Content of Fabrics with Mission . 

.Y.§.lley Soil Release but without Durable Press or Fabric -----' -
§_oftener. The comparisons·or the removal of catsup from 
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fabrics experienced no _sig~ificant difference in mean stain 

release scores throughout, with high scores for all fabrics. 

·The following rank order was established as a result of 

statistical comparisons of the mean stain release scores 

of fabrics: 

-Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics with Scotch-

gard FC-218 Soil Release Agent, but without Durable Press or 

Fabric Softener. The mean scores of stain removal of catsup 

for all laundering intervals revealed no significant differ-

ence. The rank order obtained from statistical comparisons 

of the laundered stained fabrics of different fiber content 

are as follow: 

Fiber Content 

100 Per Cent Cotton 
_____ 7_0-JO_ Cot~on-Polyester 

50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber Content of Fabrics w!~ Rhoplex . 
~R-488 Soil Release ~nt, but without Durable Press or 

~!:ic Softener. The- comparisons of the.removal of catsup 
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stain from fabrics experienced no significant difference in 

mean stain release scores, with comparatively high scores 

for all fabrics. The rank order established as a result of . 

statistj_cal comparisons of the mean stain release from laun-

dering the stained fabrics of different fiber content fall-

ing within this category are shown in the following summary: 

Fiber Content Rank Order ---
100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics with Cirrasol 

f! Soil Release, bu~ without Durable Press or Fabric Sof-

teners. No slgnificant difference was evident in stain re-

moval of catsup from the experimental fabrics. The rank 

order established as a result of statistical comparisons 

of the mean stain release obtained from laundering the stained 

specimens of different fiber content are shown in the fol-

low.·ing summary: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70~30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, bu~ without 

Soil Release Agent. Comparisons of the removal of catsup 

from the experimental fabrics revealed no signif~cant dif-

ference in mean stain release scores. The rank order estab-

lished as a result of statistical comparisons of the mean 

stain release from laundering the stained fabrics of differ-

ent fiber content falling within this category are shown in 

the following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison££ Fiber Content of Fabrics Finished with 

DMDHEU Durable Pr~ss, Val§_pex ,. Fabric Softener, and Mission 

Val~ Soil Release ~gent. Each of the different experi-

mental fabrics received the highest rank in the release of 

catsup stain from the.laundered fabrics. The following rank 

order was determined by statistical comparisons of the mean 

stain release scores of the fabrics: 

Fib er Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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Comparison~£ Fiber Co~tent of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Scotch-

~ard FC-218 Soil Release A.gent. No significant differences 

were evident in stain removal of catsup from the experi-

mental fabrics. The rank order established as a result of 

statistical cbmparisons of the mean stain release obtained 

from laundering the stained specimens of different fiber 

content are shown in the following summary: 

Fiber Content Rank Order ---
100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content Ef Febric~ Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Bgoplex 

SR-~.88 Soil Release Agent. The highest rank was awar·ded to 

each of the different experimental fabrics in stain release 

of catsup from the laundered experimental fabrics. The fol-

lowing rank order was determined by statistical comparisons 

of .the mean stain release scores of the fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton.:..Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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Comparison _of Fiber Content of Fabrics Fin:i.shed w'ith 

DMDHEU Du~able Press, Valspex Fabric Softener, and Cirrasol 

PT Soil Release Agen~. Each of the different experimental . 

fabrics in this category rated superior in stain removal of 

_ catsup. The followi~g rank order was determined by statis-

tical comparisons of the mean stain release scores of the 

fabrics: 

Fiber Content Rank Order ----
100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softeher, but without 

§.£Q Re_!ea~ A~nt. The comparison_s of the mean stain re-

lease scores revealed no significant difference in stain re-

lease, high scores for all experimental fabrics were obtained. 

The following was established as a result of statistical 

comparisons of the mean stain release scores of fabrics: 

Fiber Content . Rank Order 

100 Per Cent Cotton 1 
I 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, an3 Mission 

Valley Soi! Release Agent. Comparisons of the removal of 

mustard from fabrics experienced no significant difference 

_ in the mean stain release, all fabrics received the highest 

rank. The following rank order was established according 

to statistical comparisons of the mean stain release scores 

of the experimental fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester . 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 
' 1 

Comparison of Fibe£ Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, and Scotchgard 

E.Q:g!~ Soil Release ~nt. The mean scores of stain removal 

of catsup for all laundering intervals showed no significant 

difference. The rank order obtained from statistical com-

parisons of the laundered stained fabrics of different fiber 

content are as follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable P~, Mykon Fabric Softener, and Rhoplex 

SR-488 Soi1 Release ~en~. The comparisons of the mean stain 

release of catsup from.fabrics revealed no signif.icant dif-

ference with all fabrics receiving high ranks. The statis-

tical comparisons of the mean stain removal from the experi-

mental fabrics are shown in the following summarization: 

Fiber Content Rank Order ----
100 Per Cent· Cotton -1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cott on-Poly est er 1 

Comparison .2,[' Fiber Content ..Qf Fabrics Fini'shed with 

DMDHEU Durable Press, Mykon Fa~ric Softener, and Cirrasol PT 

§Qg Rel~ase Agent. The mean scores of stain removal of 

cats up for all laundering intervals revealed no significant 

differences. The rank order obtained from the statistical 

comparisons of the laundered stained fabrics of different 

fiber content are as follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, bu~ without Fabric Softener .2_!: Soil 

Release Agent. No significant difference in the mean stain 

release scores of the different fabrics was eviden~, the 

highest scores were received by each fabric. The following 

rank order was established as a result of statistical com-

parison of mean stain release scores of the fabrics: 

Fib er Content Rank Order ---
100 .Per-Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparisons of Fiber Content 0£ Fabrics Fini,shed with 

DM~HEU Durable Press, with Mission Valley Soil Release Agent, 

without a Fabr!Q Softener. Each of the different experi-

·mental fabrics received the highest rank in stain removal of 

catsup. The rank order was established as a result of sta-

tistical comparisons of the mean stain release obtained from 

laundering the stained fabrics of the different fiber con-

tents are shown in the following summarization: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

1 

1 

1 

1 
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press and Scotchgard FC-218 Soil Release 

Agent, but without Fabric Softener. The mean scores of stain · 

removal of catsup for all laundering intervals revealed no 

significant difference. The rank order obtained from sta~ 

tistical comparisons of the laundered stained fabrics of 

different fiber content are as follow: 

Fiber Content Rank Order ---
100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fibe£ Content of Fabrics Finished with 

DMDHEU Durable Press and Rhoplex SR-488 Soil Release, but ---- --- -- ----- -- --
without Fabric Softener. The highest rank was awarded to 

all experimental fabrics in the removal of catsup stain . . · 

The following rank order was established as a result of sta-

tistical compari.sons of mean stain release scores of fabrics:· 

Fiber Content . 

100 ·Per Cent Cotton 
70-30 Cotton~Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

Q_MDHEU Durable Press and Cirrasol PT~ Release Agent; but -- . . 
~ithout _Fabric Softener. The -100 per cent cotton as well 
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as each of the cotton-polyester·fabric blends received high 

ranks in the removal of catsup stain. The rank order ob-

tained from the laundered stained fabrics of different fiber 

content by means of statistical comparisons are as follow: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison Qf Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, but 

.without Soil Release ~ent. Each of the different fabrics 

were rated as superior in stain removal of catsup. The fol-

lowing rank order was established as a result of statisti-

cal comparison of the mean stain release scores of the ex-

perimental fabrics: 

Fiber Content 

1.00 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

~rt ~tion Durable Press, Valspex Fabric Softe~er, and 

~~ion Valley Soil Release Agent. The comparisons of re-

moval of catsup from the experimental fabrics experienced 
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no ~ignificant difference in mean stain release scores. The 

following rank order was established as a result of statisti-

cal comparisons of the meati stain release scores of fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixati~~ Durable Press, Valspex Fabric Softener, and 

Scotchgard FC-218 Soil Release Agent. The comparisons of 

removal of catsup fro~ the experimental .fabrics ex~erienced 

no s~gnificant difference in mean stain release scores-

thrbughout, with ·high scores obtained by all fabrics. The 

following rank order was established as a result of statis-

tical comparisons of the mean stain release scores of fabrics: 

Fiber Content Rank Order --- -- ----
100 Per Cent Cotton 1 

_ 70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable Press Valspex Fabric Softener, and ---- ---- ---' 
~£lex SR-488 Soil Release Agent. The mean scores of stain 

:removal of catsup for all laundering intervals revealed no 
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significant difference, with high scores received by all 

fabrics. The rank order obtained from ~tatistical. comp~ri-

sons of the laundered stained fabrics of different fiber 

content are as follow:. 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison£!: Fiber Content of Fabrics Finished with 

Wet Fix~tton Durable Press, Valspex Fabric Softener, and 

Cirrasol P~ Soi1 Release ~ent. Each of the different fab-

ric blends surpassed the 100 per cent cotton in stain re-

lease of catsup from the stained and laundered experimental 

. fabrics. The rank order established from statistical com-

parisons of the mean stain release obtained from the test 

fabrics are presented in the following summary: 

Fiber Content Rank Order ----
100 Per Cent Cotton 2 

70-30 Cotton-Polyester 1 
50-50 Cotton~Polyester 1 
35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished ~ith 

~~!i.2.Q Durable Press, Mykon §E Fabric Softener, but . 

Soil Release Agent. Comparisons of the removal of 
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catsup from fabrics experienced no significant differenc~s in 

mean stain release scores, with high scores for all of the 

different fabrics. The rank order of statistical comparisons 

established from the mean stain release rating of the dif-

ferent fiber content follow: 

'Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparisons of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Mykon S~ Fabric-Softener, and 

Mission Valley Soil Release Agent. The different experimen-

tal fabrics each received a high rank in release of catsup 

stain. The following rank order was determined by statisti-

cal comparisons of the mean stain rel~ase scores of. the 

fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison ·.2£ Fiber Content of Fabrics· Finished wit_Q 

Tixation Durable Press, Mykon SF Fabr!Q Softener, and 

~~hgard FC-218 Soil Release Agent. The comparisons of 
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the mean stain removal scores of catsup from the experimental 

fabrics revealed no significant difference. The follo~ing 

rank order was established as a result of statistical com-

parisons of the mean stain release scores of the experimental 

fabrics: 

Flber Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 
35-65 Cotton-Polyester 1 

Comparlson .9.£ Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Mykon SF Fabri.c Softener, and 

Rhoplex SR-l~88 Soil Release Agent. Each of the different 

fabrics received .a superior rank in the release of catsup 

from the laundered experimental specimens. The following 

r~nk order was determined by statistical comparisons of the 

mean stain release scores:· 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton~Polyest~r 

Rank Order 

1 
1 
1 
1 

Comparison of Fiber Content of Fabrics Finished with 

~~,!on Durable Press, Mykon SF Fabric Soft~~' and 

PT Soil Release Agent. No -significant difference 
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wa~ evident in stain r~mov~l of catsup from the experimental 

fabrics. The rank order established as. a result o-f statis-

tical comparisons of the mean stain release obtained from . 

laundering the stained-specimens of different fiber content 

are shown in the following summary~ 

Fiber Content Rank Order -----
100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Compar:lson of Fiber Content of Fabrics Finished with 

Wet Fixation Du~~ble Press, but without Fabric Softener or 

Soil Release Age~!• The mean scores of the stain ~emoval of 

catsup for all laundering intervals showed no significant 

difference. The rank order obtained from statistical com-

parisons of the laundered stained fabrics of different fiber 

content are as follow: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished~~£! -=----- -- ---
~t Fixation Durable Pre~, with Mission Valley Soil Release · 

~gent, bu~ without Fabric Softener. The comparisons of 
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re~oval of catsup from_the experimental fabrics experienced 

rio_significant difference in mean stain release scores. The 

following rank order was established as a result of statis-

tical comparison of ~he mean stain release scores of fab-

rics: 

Fiber Content Rank Order ---
100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton~Polyester 1 

35-65 Cotton-Polyester 1 

ComparJson of Fiber Content of Fabrics Finished with 

Wet Fixat1on Durable Press an~ Scotchgard FC-218 Soil Release 

Agent, but without Fabric Softener. The comparisons of the 

removal o.f catsup from fabrics experienced no significant 

difference in mean stain release scores throughout, with 

high scores for all fabrics. The following rank order was 

determined by statistical comparisons of the mean stain re-

lease scores of the fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

t Of Fabrics Firtished with Corn2.§:_rison of Fiber Conten _________ _ 

Fixation Durable Press and RhoP!~~ SR-488 Soil Release 
. --- --- -

~£ent, but without a ·Fabric Softener. No signi~icant differ-
. - . - ---- - --- ----
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wa~ evident in stain r~mov~~ of catsup from the experi-

me~tal fabrics, all received high scores. The rank order 

established as a result of statistical comparisons of the 

mean stain release obtained from laundering the stained 

specimens of different fiber content are shown in the fol-

lowi~g summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 
1 
1 
1 

Comparison of Fiber Content £f Fabrics Finished with 

Fixation Durable Press and Cirrasol P~ Soil Release 

Agen~, but without Fabric Softener. Comparisons of the 

removal of catsup from the experimental fabrics revealed 

no significant difference in mean stain release scores. The 

rank order established as a result of statistical compari-

sons of the mean stain release from laundering the stained 

fabrics of different fiber content falling within the cate-

gory are shown in the following summary: 

Fiber Content Rank.Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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S U f-1° M A H Y E 

EVALUATION OF CATSUP STAIN REMOVAL AS A RESULT OF ONE LAUNDER-

·ING AFTER THE FABRICS WITH NQ DURABLE PRESS AND NO FABRIC 

SOFTENER HAD BEEN LAUNDERED THE DESIGNATED NUMBER OF TIMES ---

I?:~ t-. -~;;;:::,--:,:~t~-:;~---·s;iZi i~ :~n~; 
r· J. 0 ----·-· · 

C, - .. . . . . ·- .. ·. - ··· .. . ..... _______ . --- · ... ·- " 

I . 
A . j J co;G Co (; ton lf • o 

------·----···--·-----··-----------·-·-· ------ -

After Designated . 
La.u11dcr1ngG ·-----T--

}~If 
·----·· I ·-••r-,--

r- 10 15 20 25 i ::, 
------- --- -- - ·· ·--· ---. --· 

3,5 3.0 3.0 3,5 3,5 
·-----· -- --

B f() .. 30 Cott.on- 4.o 4.o 4.0 4.0 4.o 4.o 4.0 1 
--------- ·-· -

C . ~jQ ... 50 Cot ton- 4 p O 1 y l! S 1.; er . . • Q 5.0 4.0 5.0 4.o 4.o 4.3 1 
·------·•·•· -- ... ·•···-- ·---------------· ------·· ... _ 

1) 

-- ----··- "' -- · 
4.o 5.0 4.0 4.0 4.o 

. ·----··-•·· ---···-----

35--65 Cot ton- 4 0 Polyester · 
---·· -·--·---·· ·--·---_,___ __ J_ 

rliT~;sroN VALLEY s~rAIN nEMOVJ\L i\GEWI1 --·-·--·- -----------... - ···--- -------· 
A ·1 ·"'or/. . . U ~v C .otton 

------ ------·---·--•--
B 70-30 

Poly ·----... ... . ·----
C 

Cotton-
ester 

Cotton-50--50 
Pol~ .:·e~ t er 

D 35-65 
Poly ----•-- -

Cot ton-· 
es ·c eri 

4·. 0. 

4.0 

4.5 

4.5 

- -·-- ----- --- - ·----
4.o 4.0 4.o 4.0 4.o 4.0 1 

-
4.o 4.0 4.0 4.0 4.o 4.0 1 

·--·- - --·-----
4.5. 4.5 4.5 4.5 4. 5. 4.5 1 

----- -·--
4.5 4.5 4.5 ~-. 5 4.5 4.5 1 
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SUMMA. RY E, Continued 

EVALUATION OF CATSUP STAIN REMOVAL . FROM FABRICS WITH NO 

DURABLE PRESS AND NO FABRIC SOFTENER --- -- - - --- ----

·pARrr III: SCOrl.'C[·IGJ\RD FC-218 S'l1AIN REMOVAL AGENT 

Stain HatJngs After Desj_gnated 
Fab- Plbcr Content Number of Launderings 
ric 0 5 10 15 20 25 Mean Rank 

=· __ .. - .. ·-· - = ·- --
A lOO~t Cotton 4.5 4.0 4.0 4. 0. 4.o 4.o 4.1 1 

. -
B 70-30 Cotton- 5,0 5.0 4.5 4.5 4.5 5."o 4.8 1 Polyester 

t----- -·-------- ---· 
C 50-50 Cotton- 4.5 5.0 4.5 4.5 4.5 4.5 4.6 1 Poly es tc1"' I 

-------·-· 
D 35--65 Cotton- 5.0 5.0 5.0 4.5 4.5 4.5 4.6 1 

Polyester - L 

PAR'l' IV: RHOPLEX SR S~L1AIN REMOVAL AGENT ---
r--. 

A 1007& Cotton 4.o lL 0 4.0 4.0 4.0 4.0 4~0 1 

-- --
B 70-30 Cotton- 4·.o 4.0 4.0 4.0 4.0 4.0 4.0 1 

Polyester 

C 50-50 Cotton- 4.0 4.0 4.0 4.o 4.0 4.0 4.0 1 
Polyester - ·--- -

D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 
Polyester -----



SUMMARY E, Continued 
. . 

· EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS WITH NO 

DURABLE PRESS AND NO ·FABRIC SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AGENT --
Fab- .Stain Ratings After . Des·igna. t ed 
ric Fiber Content Number of Launder1 ings · -0 5 10 . 15 20 25 Mean Rank 

- ·-- - -
A 1009& Cotton 4.o 4.o 4.o 4.0 4.0 4.0 4.0 1 

-
B 70-30 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester . 

--· 
50-50 Cotton- .. 

C 5.0 5.0 5.0 5. _o 5.0 5.-0 .5.0 1 Polyester 

D 35-65 Cotton- 5.0 5.0 Polyester 5.0 5.0 5.0 5.0 5.0 1 

SUMMARIZNI'ION Olt1 TOfJ.1AL SCORES AND RANK ORDERS _Q_!: SCORES --- --- --- - - ·- . 

. Fab- Stain Ratlngs After Designated 
Number, of Launderings . . 

ric Fibsr Content 
0 5 10 15 20 25 Total RarJc 

==== -·· -- --· ·- ·-::~.-•-· -- ·- -· 
A 100% Cotton 20.5 19.5 19.0 19.0 19.5 19.5 117.0 4 

--
B 70-30 Cotton- 22 .. 0 22.0 21.5 21.5 21.5 21.5 130.0 3 

- Polyester --- " 134~5 C 50-50 Cotton- 22.0 23.5 22.0 23.0 22.0 22.0 1 
Polyester . . . - -

D 35-65 Cotton- 22.5 22.5 23,5 22.0 22.0 22 .. 0 134_~ ·5 1 
Polyester ' --
Total 87.0 87.5 86.o 85.5 85.0 85.0 515.0 

' ; --· \ .. 
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S U M M A R Y ]: , Continued 

EVALUATION OF CATSUP STAIN REMOVAL AS A RESULT OF ONE LAUNDER-

ING AFTER THE FABRICS FINISHED WITH DMDHEU DURABLE PRESS AND 

VALSPEX (P-167) FABRIC SOFTENER HAD BEEN LAUNDERED TH~ . 

DESIGNATED NUMBER OF TIMES 

PART I: NO STAIN REMOVAL AGENT --- ---. ___ ,,.. __ --
--------------

Fab--- Fi be,· ric - .. .1. 

Sta.in Ratings After Deslgnated . 
., Content 

·----•····•l--

B 70-30 
Pol 

C 50--50 
Pol 

---------- ___ .. ___ 

CoLton 
... 

Cotton-
y-estcr 
·----
Cotton-

yoster 
-----------------
D 35-65 

Pol 
Cotton-

yester 

- -0 5 __ , .. __ _ ,.. 

5.0 5.0 
----- ·----
5.0 5.0 

5.0 5.0 

5.0 5.0 

Number of .Launderlngs 
10 15 20 25 Mean - -

5.0 4.0 5.0 5.0 4.8 
--- ·-· 

5.0 5.0 5.0 5.0 5.0 
- -

5.0 5.0 ,5.0 5.0 5.0 
,, 

5.0 5.0 5.0 5.0 5.0 
------

1:AR'J.1 I!: MI_.S_S_ION _VA_L_L_EY _srr_A_I_N B_EM.QY_AI! _AG_Il_1 r_rr 
-----· -

A 10070 Cotton 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
--

B 70-30 Cotton-
Polyester 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

----· 4-•··--
C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 · 5. O 5.0 

Polyester 

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 
Polyester --- -·· 

Rank 

1 

1 

1 
-------

1 

1 

1 

1 

1 
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SUM M· ARY E, Continued 

EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS FINISHED WITH 

DMDHEU DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER 

PAR'l.1 III: SC011CHGJ\RD FC-218 srrAIN REMOVAL AGENT 

Stain Ratings After Designated 
Fab-

:b1.ber1 Content Number of Launderings 
ric 0 5 .10 15 20 25 Mean Rank 

·-- -- -- --
A J.00~'6 Cotton 5.0 5.0 4.o 4.o 3.0 3.0 4.o 1 

·----· 
B 70-30 Cotton- 5.0 5.0 5.0 · 5. 0 5.0 5.0 5.0 1 Polyester. 

·- ·-- -·-
C 50-50 Cotton- 5.0 5~0 5.0 5.0 5.0 5.0 5.0 1 Polyester_ 

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 PolyesteP 

PAR11 IV: --- RIIOPLEX SR S'rAIN REMOVAL AGENT 

A 100% Cotton 5.0 5.0 5.0 5.0 5.0 .5. 0 5.0 1 
t--

B 70-30 Cotton-
5.9 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester .. 
t---

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0· 5.0 1 
Polyester 

'· 

' 



S U M M A R Y E, Continued 

EVALUATION ·oF CATSUP STAIN REMOVAL FROM FABRICS FINISHED WITH 

DMDHEU DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER 

PART y_: CIRRASOL PT STAIN REMOVAL AGENT 
.. ·Stain Ratings After Designated · Fab- Fiber Content Number . of Launderings ric 
0 5 10 15 20 25 ·Mean Rank -

.·.A 100% Cotton ·5.0 5.0 5.0 5.0 5.0 5.0 5.0 . · 1 

B 70-30 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1· Polyester 
--

C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 
' · 

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Po]yester 

. SUMMARIZATION OF TOTAL SCORES AND RANK OHDERS .QE SCORES ---·-· 
Fab- Stain Ratings After Deslgnated 

Fiber Content Number of Laund.~rings ric 
0 5 10 15 20 ,;:>t=: Total Rank ~--_; ~--;= -- - ---· - t,..,-•·· - ----- -·------- -

' A 100% Cotton 25.0 25.0 24.o 23.0 23.0 23.0 143.0 4 
-

B 70-30 Cotton- ·25.0 25.0 25.0 25."0 25.0, 25.0 150.0 1 
- Polyester 

C 50-50 Cotton- 25.0 25.0 25.0 25.0 25.0 25.0 150.0 1 
- Polyester 

D 35-65 Cotton- 25.0 25.0 25.0 25.0 25.0 25.0 150.0 · 1 

- Polyester 

Total 100. 0 100. 0 99.0 98.0 98.0 98.0 593.0 
- ~.---- : 
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S U M. ~l...:..~·__!!__I E, Continued 

EVALUATION OF CATSUP STAIN·REIVIOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU ----- --- --.--- ----
DURABLE PRESS AND MYKON SF FABRIC SOFTENER HAD BEEN 

LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PART I: NO STAIN REMOVAL.AGENT --- -----

;1~ -r 11':l bcr• Content 
Sta1n Ratings After Designated . 

Number of Launder :i. ngs 
0 5 10 15 20 25 Mean Rank r------.... _____ - - -- -

A 100;& Cotton 5.0 5.0 5.0 5,0 5.0 5.0 5.0 1 
r-------

________ .. ________ --· --
B 70-30 Cotton- 5.0 ·5.0 5.0 5.0 5~0 5.0 5.0 1 Polyester 

r--:----- ----
C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

•· --· ·---
D 35-65 Cotton ... 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

PAR1.1 II: MISSION VALL~Y STAIN REMOVAL AGENT --r------- -
A 1007t Cotton 5. 0, 5.0 5.0 5.0 5.0 5.0 5.0 1 

r------ ,... __ 
B 70-30 Cotton- 5.0 5.0 Polyester 5.0 5.0 5.0 5~0 5.0 1· 

- ·--
C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 

Polyester• --------- .. 

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 
Polyeste1, 



. S U M M A R Y ~, Continued 

EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS FINISHED WITH 

DMDHEU DURABLE PRESS AND MYKON SF FABRIC SOFTENER 

. . PART III: SCOrl1CI·IGJ\RD· FC-218 S'I1AIN REMOVAL AGENT 

Stain Ratings After Designated 
Fab-

li:tber Content Number of Launderings 
ric 0 5 10 15 20 25 Mean Rank 

-- -- -

A 1009& Cotton 5.0 4.0 4.0 4.0 4.0 4.0 4.2 1 
- ---

B 70-30 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 
r----- -----------· ---

C 50-50 Cotton- 5.0 4.o 4.o 4.0 4.0 -4.0 4.2 1 Polyester 
-

D 35-65 Cotton- 5.0 4.0 4.o 4.0 4.0 4.0 4.2 1 Polyester 
I -

PART IV: RHOPLEX SR srrAIN REMOVAL AGENT ------
A 100% Cotton 4.5 4.0 4.o 4.0 4.0 4.0 4.1 1 

-
B 70-30 Cotton- 4.o !~. 0 4.5 5.0 5.0 5.0 4.6 1 

Polyester 
- -·-

C 50-50 .Cotton- 5.0 5.0 4.5 4.0 4.5 4.5 4.6 1 
Polyester - -

D 35-65 Cotton- 4.5 4.0 4.5 4.5 4.5 4.5 4.4 1· 
Polyester -



·s UM MA R.Y E, Continued 259 

EVALUATION OF CATSUP STAIN REMOVAL FABRICS FINISHED .WITH 

DMDHEU DURABLE PRESS AND MYKON SF FABRIC SOFTENER 

PART y: CIRRASOL PT STAIN REMOVAL AGENT 
. . 

Fab- Stain Rati~gs After Designated 
ric Fiber Content Number of _·Launderings_ 

0 5 10 15 20 25 Mean Rank 

100% 4~o -
.. 

A Cotton 4.o 4.o 4.o 4.0 4.o 4.0 1 
. 

B 70-30 Cotton- 4.o 4.0 : 4.o 4.o 4.o 4.o 4.0 1 Polyester _ . 

50-50 Cotton- '• 

C 5.0 4.5 4.5 4.5 4.5 4.5 4.6 1 Polyester 

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 ~.o 5.0 1 Polyester 

. SUMMARIZNrION OP TOTAL SCORES AND RANK ORDERS OF SCORES - -- -- ---- - --
.. 

Fab-- Stain Ratings After Designated 
Fiber Content Number of -Launderings •ric 

0 5 10 15 20 25 Total Rank 
~=-- - ·- -·- --- - -= ,.._--•·-··· ····-

A 100% Cotton 23.5 22:0 .22. 0 22.0 22.0 22.0 133.5 · 4 
-

B 70-30 Cotton- 23.0 23.0 23.5 24.0 24.0 24.o 141-.5 1 
Polyester .. 

C 50-50 Cotton- 25.0 23. 5 23.0 22.5 23. 0 23."0 140. q . 3 . 
Polyester . ·-·- .. -·--· 

D 35-65 Cotton- 24.5 23.0 23.0 23.5 23.5 23.5 141.5 : 1 
..__ Polyester ·-

Total 96.0 91.5 92.0 92.0 92.5 92.5 556.5 
·• - -

.-
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SUM -MARY Continued 

EVALUATION OF CATSUP STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU .. 

DURABLE PRESS AND NO FABRIC SOFTENER HAD BEEN LAUN-------- ----------
_DERED THE DESIGNATED NUMBER OF TIMES 

PAR'l1 I: NO s:rA IN HEMOV.L\L AGEN'l.1 -------
Stain Ratings l-\fte1., Designated . 

Fab- li11 ber Content Numbera of Launderings ric 0 5 10 15 20 . 25 Mean Rank ----· - --- ---- -- -- ·- . 

A 100~'& Cotl;on 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 
--- ----- ---------- -

B 70--30 Cot ton-• 5.0 4.o 4.0 4.o 4.0 4.0 4.2 1 Polyester 
,..__: .. _ --- .. 

C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester · 

-D ·-135-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester -
PART II· ---- --· MISSION VALLEY STAIN REMOVAL AGENT 
r------ I"""'·--

A 100%. Cotton 5.q 4.o 4.0 4.0 4.0 4.o 4.2 1 
r---- -----·---·-·-·--- - · 

B 70-30 Cot.ton- 4.5 4.5 4."5 4.5 4.5 4.5 4.5 1 Pol ,· !:le--• · era J l '.., ,J V .. _ 

i------- ---------:------··---- --
C 50-50 Cotton- 4.5 4.0 4.5 4.5 4.5 4.5 4.4 1 

Polyester . -
D 35-65 Cotton- 4.5 5.0 5.0 5.0 5.0 .5.0 4.9 1 

Poly es te21 -
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SUMMARY E, Continued 

EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS FINISHED WITH 

DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER 

PART III: SCO'PCHG.l\TTD FC-218 s~rAIN REMOVAL AGENT 
_,_ -· 

Stain Ratings After Designate_d 
Fab- Fiber Content Number of Launderings 
rj_c ---0 5 10 15 20 25 Mean Rank 

,-.. - - - -- -- -
A 10096 Cotton 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 

. - ·--- -
B 70--30 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester. 

- ------
C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester ,_ ____ 
D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

PAR'r IV: RHOPLEX sn S':PAIN REMOVAL AGENT ---- --
A 100% Cotton 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 

B 70-30 Cotton- 5.q 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 ·1 
Polyester .. 

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0. 5 .. 0 1· 
Polyester -



S U M M P. R Y E'. Continued _, 
262 

.. EVALUATION OF CAT SUP STAIN REMOVAL FROM FABRICS- FINISHED WITH 

DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER 
. -· - --- -----

PART V: CIRRASOL PT STAIN REMOVAL AGENT --
Fab- Stain Ratings After De~ignated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 
- -- - -

A 100% Cotton 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 

B 70-30 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5·. O. 1 Polyester 
- -

C 50-50 Cotton- 5 .. O 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 
·-

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

, 
~UMMA°RIZNI1I01:i .Qi~ 1::~t£AL SCORES AND RANK ORDERS OF SCORES ~7-Fab .. Stain Ratings After Designated 
ric Fiber Content Number of Launderlngs 

0 ,- 10 15 20 25 Total· Rank :) 
t=:---~--.---- :-- - - .. ---- ·- - ---· ~-··••··--- -· 

A 100% Cot.ton 25.0 24.0 24.o 24.0 24.o 24.0 145.0 3 

B 70-30 Cotton- 24.5 23.5 23.5 23.5 23.5 23. 5 142.0 4 
Polyester - -

C 50-50 Cotton- 24.5 24.0 24.5 24.5 24.5 24.5 146 . .5 2 
r---

Polyester 

D 35-65 Cotton- 24.5 25.0 25.0 25.0 25 .. 0 25. ~} 149.5 ·1 
- Polyester -

r:I.1otal 98.5 96.5 97.0 97.0 97.0 97..0 583.0 
... ..___ __ -
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SUMMJ\R Y ~, Continued 

EVALUATJON OF CATSUP STAIN REMOVAL AS A RESULT OF ONE LAUNDER-

ING AFTER THE FABRICS FINISHED, WITH WEI' FIXATION DURABLE PRESS 

AND VALSPEX (P-167) FABRIC SOFTENER HAD BEEN LAUNDERED THE 

DESIGNATED NUMBER OF TIMES 

PARr.r I: NO S1.l1AIN HEMOVAL AGENT ---
Stain Ratings After Designated. 

Fab- Fiber Content ·Number of Launderj_ngs ric ·-

~o 

10 15 20 25 Mean Rank -- - --- ----~·-- - . ·- - --- -

A 100% Cotton 4.o 4.o 4.o 4.o 4.o 1 
,_ ____ ------ _ _.. ___ --

B 70-30 Cot ton .. 4.o 4.0 4.o 4.0 4.o 4.0 4.0 1 Polyester ---- -·--
C 50-50 Cotton- 4.o 4.o 4.o 4.o 4.0 4.o 4.o :i Polyester 

,_ ·-
D 35-65 Cotton- 4.o 4.0 4.0 4.0 4.o 4.o 4.o 1 Polyester 

--

-~ II: MISSION VALLEY S':PAIN REMOVAL AGENT 

A 100% Cotton 4.o 4. o. 4.o 4.-0 4.0 4.0 4.o 1 --
B 70-30 Cotton- 4.o 4.0 4.0 4.0 4.0 4.0 4.o 1· 

Polyester ·-
C ,50-50 Cotton- 4.o 4.0 4.0 4.0 4.0 4.o 4.0 1 Polyester - --
D 35-65 Cotton- 4.0 4.o 4.0 4.0 4.0 4.0 4.o 1 Polyester -
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S· UM MA · RY ~-· Co.ntinued 

EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS FINISHED WITH 

. WEr FIXATION DURABLE PRESS AND VALSPEX (P~167) FABRIC SOFTENER 

· PARrl, III: SCO'I'CHG/\RD .FC-218 STAIN REMOVAL AGENT 

Fab-
ric F iber Content 

-- __ .. __ -·--- ·-

A· 1 00% I Cotton 
---·----

B 7 0-30 Cotton-
Polyer3ter 

-

·-----···---··· ,-
C J 0-50 Cotton-

Polyester 
----. 

D 3 r.· 6r- Cotton-• J·- :J 
Polyester 

Stain Ratings After Designated 
Number of Launderings 

10 15 20 25 Mean 
- -- -

4.0 4.o 4.0 4.o 4.2 
------ ·--
5.0 4.0 4.0 4.o 4.0 4. ·o 4.2 

--- ---- I--• 

4.5 4.5 4.5 4.5 4.5 4.5 4. 5. 
-
5.0 4.5 4.0 4.0 4.o 4.o 4.2 

PARrr IV: ------ --.. RHOPLEX SR S'.1~AIN REMOVAL AGENT - ---·- ----· 
A 100% Cotton 4.0 4.o 4.0 4.o 4.0 4.o 4.o 

-
B 70-30 Cotton- 4.5 4.o 4.0 4.o 4.0 4.o 4.1 .Polyester 

-
C 50-50 Cotton-

. Polyester 4.o 4.o 4.0 4.0 4.0 4.o 4.0 
,_ 

D 35-65 Cotton- 4.5 4.o 4.0 4.0 4.0 4.o 4.1 Polyester• 
. 

Rank 

1 

1 

1 

1 

1 

1 

1 

1 



SUMMARY ~' Conti~ued 265 

EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS. FINISHED WITH ----- - ---- --- --· --- ------
WEI' FIXATION DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER 

PART y_: CIRHASOL PT STAIN REMOVAL AGENT 

Fab- Stain Ratings After De~ig~ated 
Fiber Content Number of ·Launderings 

1 
ric 

0 5 10· 15 · 20 25 . Mean · Rank 
·-

A 100% Cotton 4.0 3.5 4.o 4.0 4.0 4.0 3.9 2 
---

B 70-30 Cotton- 4.0 4.0 4.o 4.o 4.0 4.o 4.0 1 Polyester 

C 50-50 Cotton- 4.0 4.o Polyester 4.o 4.o 4.0 4.o ·4.0 1 

D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.0 4.o 4.0 1 Polyester 

I 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS ~f SCORES ------ ----- - .. . 
Desi.gna.ted· · Fab- Stair. Ra.tings After 

Piber Content Number of Launderings ric 
0 5 10 15 20 25 Total' Hank 

=--.:-= ---·-·- ··--.. ··- · -- - . --- · ·-
A 100% Cotton 21. 0 19.5 ·20. 0 ·20. 0 20.0 20.0 120.5 4 

--·- -~ 
B 70-30 Cotton- 21.5 20.0 20.0 20_. 0 20.0 20.0 121. 5 3. 

Polyester • 
r---

C 50-50 Cotton- 20.5 20.5 20.5 20.5 20.5 20.5 123._o 1 
Polyester 

•' 

D 35-65 Cotton- 21.5 20.5 20.0 20.0 20.0 20.0 122.0 2 
Polyest e1., -
Total . 84.5 80.5 80.5 80.5 80.5 80.5 487.0 
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S U M M A R Y · -~ , . Continued 

EVALUATION OF CATSUP: STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS FINISHED WITH WEr· FIXA------ --- -- ---- ---- -- --· --
TION DURABLE PRESS AND MYKON SF .FABRIC SOFTENER HAD . -----·-.--

BEEN LAUNDERED THE DESIGNATED NUMBER OF TIMES 

NO STAIN ·HEMOVAL AGENT . ---
Staj_n Ratings Af'ter Designated . 

Fab- P:tbcr Content Number of Launderings ric 
0 5 10 15· 20 25 Mean Rank 

----:::-=_ -- - .--:~= -· -~ · - ·- ·-• --
A . ,../ 

lOO~t, Cotton 4.0 4.o 4.o 4.0 4.o 4.o 4-. o 1 
-·-- ------·-· ,... ___ 

B 70-30 Cotton- 5.0 4.5 5.0 4.5 4.5 4.5 4.7 i Po}yester 
r------- -- ... _ .. ___________ __..._ -------- ·-

C 50-50 Cotton- 4.0 4.o 4.0 4.0 4.0 4.o 4.o 1 Polyester 
- -

D 35-65 Cotton- 4.0 4.o 4.o 4.o 4.0 4.o 4.0 1 
I 

Polyester 

PART II: -.. --- -- MISSION VALLEY srrAIN REMOVAL AGENT --- --------·-· 
A 100% Cotton 4.0 4.o 4.0 4.o 4.0 4.0 4.o 1 

-
B 70-30 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.b 1 . Polyester ------
C 50-50 Cotton- 4.5 .4. O 4.0 4.0 4.0 4.0 4.1 1 Polyester -
D 35-65 Cotton- 4.o 4.9 4 .. 0 4.0 4.o 4.0 4.0 I Polyester -



S U M M A R Y E., Continued 

EVALUATION OF CATSUP STAIN. REMOVAL FROM FABRICS FINISHED WITH 

WEr FIXATION · DURABLE PRESS AND MYKON SF FABRI.C SOFTENER 

PAR'r I.IT: SCO~L1CHGAHD B,C-218 srrAIN 'REMOVAL AGENT 

Stain Ratings After Designated 
Fab-

iilber Content Numper of Launderings 
:Pie · 

0 5 10 15 20 25 Mean Rank -. - -
A 100;1, Cotton 5.0 5. o. 5.0 5.0 4.o 4.o 4.7 1 

- · -
B 70~30 Cotton- 5.0 5.0 5.0 5.0 5.0 4.5 4.9 1 Polyester 

---
· C 50-50 Cotton- 5.0 4.5 4.5 4.0 4.0 4 .. 0 4.3 1 Polyester• 

. . -----
D 35•-65 Cotton- 4.o 4.o 4.0 4.0 4.0 4.0 4.0 1 Polyester 

PART IV: ---- RIIOPLEX SR S'I1AIN REMOVAL AGENT --
A 100% Cotton 4.o 4.o 4.0 4.o 4.0 4.0 4.o 1 

B 70-30 Cotton- 4.o 4.0 .4.0 4.0 4.0 4.0 4.0 l Polyester 

C 50-50 Cotton- 4.0 4.o 4.o 4.0 4.0 4.o 4.b 1 Polyester . . -
·n 35-65 Cotton- 4.o 4.o 4.0 4.0 4.0 4.0 4.0 1 

Polyester -



·SUMMARY _E, Continued 268 

. EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS-FINISHED WITH ·---- - --- -- --- ---- -·-
WEI' FIXATION DURABLE PRESS AND.MYKON SF FABRIC SOFTENER - ---- --- -- --- - , ___ ----

PART y_: CIRRASOL PT S'rAIN REMOVAL AGEWI' 

Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings . 

0 5 10 15 20 25 Mean Rank 
= 

A 100% Cotton 4.0 4.0 4.0 4.o 4.o 4.o 4.0 1 

·B 70-30 Cotton- 4.0 4.0 4.0 4.o 4.o 4.0 4.0 1 Polyester . 

50-50 Cotton- •. 

C 4.0 4.0 4.0 4.o ·4. o 4.o 4.0 1 Polyester 

D 35-65 Cotton- 4.0 4.0 4.0 4.o 4.0 4.0 4.0 1 Polyester 
I 

St~in Ratings After Designated 
Fab- Fiber• Content Number of Launder~ngs. •ric 

0. 5 10 15 20 . 25· l:.~tal Rank ----~- . ·-· - - ·---
A 100% Cotton 21. 0 21. 0 21.0 21. 0 20.0 20.0 124.0 2 

. 

B 70-30 Cotton- 22.0 21.5 22.0 21.5 21.'5 21. 0 129. 5 . 1 
Polyester 

C 50-50 Cotton- 21.5 20.5 20.5 20.0 20.0 20.0 122. . 3 
Polyester . 

D 35-65 Cotton- 20.0 20.0 20.0 20.0 20.0 20.0 120.0 4 
Polyester ------· --: .. --· -r-

Total 84.5 83.0 83.5 82.5 81.5 81.0 496.0 
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S U M M A R Y , Continued . 

EVALUATION OF CATSUP STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE .FABRICS FINISHED WITH WET 

FIXATION DURABLE PRESS AND'NO FABRIC SOFTENER HAD-- - ---
BEEN LAUNDERED THE DESIGNATED. NUMBER . OF TIMES 

PAR'l1 I: NO S'l'AIN REMOVAL AGENT 

Stain Ratings After Designated. 
Fab- Flbcr Content Number of Launder:tngs ric 0 5 10 15 20 · 25 ·Mean Rank 

-------- -- -4·•- -- . -- -- ·-
A lOOJ& Cotton 4.o 4.0 4.o 4.0 4.o 4.0 · 4. o 1 

--- - ·-----
B I0-30 Cotton- 4.0 4.0 Polyester 4.0 4.o 4.o 4.0 4.0 1 

-· 
C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 Polyester 

D 35-65 Cotton- 4.0 4.o 4.o 4.0 4.o 4.0 4.0 1 Polyester 

PART II: MISSION .VALLEY S'l1AIN REMOVAL AG~-:NT ---
A 100% Cotton 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 

--
B 70-30 Cotton-

Polyester 4.o 4.0 4.o 4.0 4.0 4.0 4.0 1 

C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 Polyester' - ~-
D 35-65 Cotton- 4.5 4.5 5._o 5.0 5.0 5.0 4.8 1 Polyester ·-
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SUM-MA n Y ~, Continued 

EVALUATION 0~ CATSUP. STAIN REMOVAL·.FROM FABRICS FINISHED WITH 
. . 

WEI' FIXATION DURABLE PRESS AND NO FABRIC SOFTENER 

PART III: SCO'.l1CHGARD FC-218 STAIN REMOVAL AGENT 

Stain Ratings l\fter Designated 
.Fab~ 

F.i.bcP Content Number· of. Launderings. 
ric --0 5 10 15 20 25 Mean Rank 

·- - --- --:-:=.-:-:-=:.:.:: --~==--==~:= ·---·----- -
A .100~& Cotton 5 .. 0 5.0 5.0 4.5 4.5 4.5 4.8 1 

---· ·-
B 70-30 Cot ton-- 5.0 5.0 5.0 5.0 4.5 4.5 4.8 1 Polyester1 

---· - · ·-
C 50-50 Cotton- 5.0 4.5 4.5 4.5 4.5 4.5 4.6 1 Polyester 

--- ---
D 35-65 Cotton- 5.0 5.0 5.0 4.5 4.5 4.5· 4.8 1 Polyester 

PAR'r IV: RHOPLEX SR S'l'AIN REMOVAL AGENT ---- -----
A 100% Cotton 4.5 4.o 4.o 4.0 4.5 5.0 4.3 1 --
B 70-30 Cotton- 4.o 14-. 0 4.0 4. _o 4.o 4.0 ~-0 1 Polyester 

C 50-50 Cotton- 4.o 4.0 4.o 4.0 4.5 4.5 4.2 1 Polyester 
----

D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 
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EVALUATION OF CATSUP STAIN REMOVAL FROM FABRICS. FINISHED WIT~ 

WEr FIXATION DURABLE PRESS AND NO FABRIC- SOFTENER 

PART y_: CIRR.L\SOL PT STAIN REMOVAL AGEN'I' ·. 

Fab- Stain Ratings After Desi'gnated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Hank 

A 100% Cotton 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 
-

B 70-30 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 Polyester 
·-

C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

D 35 ... 65 Co·~ ton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES .. _ .. __ --· --- . ------ - - . 

Fab- Stain Ratings After De~ :tgna t ed . 
ric Fiber Content Number of Launde11 lngs 

~--·-- 25 !Total 0 5 10 15 20 Rank 
~---·=·=- .. -- - .. --· -· -·-1-·--~···•-· ---

A 100% Cotton 21.5 21.5 21.5 ·20. 5 21.0 21. ·5 127. :i 3 
~-- --

B 70-30 Cotton- 21. 0 21. 0 21. 0 21. 0 20.5 20.5 125.0 4 
Polyester ,..------- --

C 50-50 Cotton- 22.0 21.5 21.5 21.5 22.0 22.0 130.5 2 
-:--- Polyester . 

35-65 Cotton- " 141.5 1 ' D 23.5 23.5 24.0 23.5 23. 5 23. 5 Polyester 
r---_ 

Total 88.o 87.5 88.o 86.5 Bi.o 87.·5 524.5 
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The total score values of all fabrics for the st~in 

removal of coffee with cream were very close as is evident 

in Summary F which follows. Many similarities were noted be-

tween the removal of this stain and the other water-borne 

stains, however, not as wide v~riations were_ displayed as 

was the case with the other stains. 

· It was noted that little rating ·difference existed 

between the initial and the twenty-fifth. launderings. ·The 

lowest stain rating score was awarded to the fifth launder-

ing ·interval. Ranking of the stain ratings w~s similar io 

that of the other stains already discussed in that as the 

numb-er of launderings increased the finish. tended to be less 

effect 1 ve. 

Fabrics without Durable Press or Fabric Softener. 

The statistical ~omparisons of the stain removal measurements 

of the cotton fabric without durable press, fabric softener, 

or soil release agents exhibited differences. The untreated 

cotton fabric surpassed fabrics treated with the different 

soil release agents at the O. 01 ievel of ·confidence. Fab-

rics finished with Cirrasol revealed slightly subordinate 
stain removal ratings when compared to fabri6s with Scotch-

gard ~nd Rhoplex soil release. When Mission Valley soil 

release was applied to the cotton fabric stain resistance 



was slightly reduced as_ compared to fabrics treated with 

Rhoplex. 
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The difference between the stain removal ratings of-

coffee with cream from the 70-30 cotton-polyester·blend 

without durable press, softeners or soil release agents was 

highly significant to fabrics treated with soil release 

only. The differences were all highly significant (P < 0.001). 
The mean stain removal scores of the 50-50 cotton-

polyester fabric without durable press, softeners, or soil 

release surpassed fabrics with the corresponding treatment 

with the addition of Scotchgard and Rhoplex. The difference 

was highly significant (P < 0.001). 
The 35-65 cotton-polyester fabrics without durable 

press, fabric softeners, or soil release finishes were highly 

significant (P < 0.001) to fabrics without durable press, 

fabric softeners, but with the addition of different soil 

release agents. The untreated fabrics were less susc epti-' 

ble to stains than fabrics with different durable press, 

softeners or soil release· finishes. 

There were slight indications that the Untreated· 

50-50 and the 35-65 cotton-polyester bl~nds reta~ned less 

stain than did the cotton or 70-30 blend. The all cotton . 

fabric with Scotchgard was surpassed by the blends in stain 

release by a slight significant difference. With respect 

to the fabrics treated with Rhoplex, there were indications 
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that the 70-30 and 35-65 cotton-polyester blends released 

more stain than did the cotton fabrics. 

Fabrics Finished with DMDHEU and Valspex Fabric Sof-

tener. The mean stain removal scores of cotton fabric fin-

ished with DMDHEU-Valspex without soil release agents was 

surpassed by fabrics with the corresponding finish with the 

addition of Mission Valley and Scotchgard. The differences 

were significant, P < 0.01 and P < 0.02, respectively. The 

Mission Valley treated fabrics were superior in stain re-

lease of coffee with cream by differences which were highly 

significant (P < 0.001) when compared to fabrics treated 

with Scotchgard, Rhoplex or Cirrasol soil release agents. 

Two other stain release differences were noted, fabrics fin-, 
ished with Scotchgard surpassed those finished with Rhoplex 

and Cirrasol by significant differences, P < 0.05 and 

P < 0.02, respectively. 

The differences between the mean stain removal scores 

of the 70-30 cotton~polyester fabrics treated with DMDHEU-

Valspex in combination with the various soil release a~ents 

were not significant, with two ex~eptions. Fabrics without 

soil release and those treated with Mission Valley surpassed 

fabrics finished with Scotchgard by a highly significant dif-

ference (P < 0.001). 

The mean stain removal scores of the 50-50 cotton-

Polyester treated with DMDHEU-Valspex without soil release 
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agents demonstrated highly superior ratings when compared 

to fabrics with Scotchgard, Rhoplex or Cirrasol. The dif-

ferences were highly significant (P < 0.001). The cotton-

polyester fabric treated with Mission Valley soil release 

- was found to exceed in stain removal when compared to fab-

rics with the three other soil release agents by differences 

which were highly significant (P < 0.001). One other dif-

ference was indicated, the fabric finished with Rhoplex was 

slightly significant when comparison was made to fabrics 

treated with Cirrasol. 

The effect of stain release from the 35-65 cotton-

polyester blend fabrics finished with DMDHEU-Valspex without 

soil release agents surpassed fabrics with Scotchgard treat-

ment by a difference which was significant (P < 0.05). Other 

superior stain release ratings were evident when the fabric 

without soil release was compared to faprics with Rhoplex and 

Cirrasol. The differences.were highly significant (P < 0.001). 

The fabrics having been treated with Mission Valley soil re-

lease were superior in stain release when compared to fabrics 

with Scotchgard and Rhoplex. The difference was significant, . 

P < 0.05 and P < 0.001, respectively~ When fabrics treated 

with Scotchgard were compared to fabrics finished with R~o-

Plex and Cirrasol soil release, slight significant differ-

ences were observed in stain removal ratings. 

When fabrics without soil release treatment. were ana-

lyzed, the mean stain removal was surpassed by each of the 
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different fabric blends by a difference which was significant 

(P < 0.01). Statistical data computed for the removai of 

coffee with cream stain from the experimental fabrics with 

Scotchgard treatment revealed the fact that 35-65. cotton-

polyester surpassed the cotton and the 50-50 cotton-polyester 

blend by a significant difference (P < 0.01). The Scotch~ 

gard treated 50-50 blend exceeded the cotton in stain re-

moval by a significant difference (P < 0.02). There were 

indications that the 50-50 blend with Rhoplex released ·more · 

stain than did the cotton or the 70-30 cotton-polyester. 

Fabrics Finished with DMDHEU Durable Press a~2 Mykon 

Fabric Sof'~~~er. The statistical comparisons obtained by 

means of' the "t II test on stain removal ratings of the vari-

ous pairs of' f'abrics show significant differences. The 100 
per cent cotton fabric with DMDHEU-Mykon with.out soil re-

lease agents exhibit~d lower stain removal rating than did 

_fabrics treated with Mission Valley. The difference was 

highly signif'icant (P < 0.001). The fabrics treated with 

Mission ~alley also surpassed fabrics treated with Scotch-

gard, Rhoplex and Cirrasol by the same high significant 

difference. 

The effect of stain removal from the 70-30 cotton-

polyester blend treated with DMDHEU-Mykon without soil re-

lease surpassed fabric treated with Scotchgard, Rhoplex and 

Cirrasol by differences highly significant (P ~-0.001). The 
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difference between fabrics treated with Mission Valley soil 

release and fabrics with Scotchgard, Rhoplex and Cirrasol 

were also highly significant (P < 0.001). 

The difference in stain removal scores o~ the fab-
• rics treated with DMDHEU-Mykon without soil release agents 

surpassed fabrics -with correspo~ding treatment with the ad-

dition of Scotchgard and Rhoplex soil release by differences 

highly significant (P < 0.001). Fabrics treated with Mis-

sion Va~ley also surpassed the fabrics treated with Scotch-

gard and Rhoplex at highly significant ~evels of confidence. 

One other significant comparison was observed when Cirrasol 

treated fabrics were compared to fabrics finished with Rho-

plex; the difference was distinctly significant (P < 0.01). 

The 35-65 cotton-polyester blend fabric with Cirra-

sol soil release in addition to DMDHEU-Mykon surpassed the 

cotton and other two blends in stain release. The differ-

erice was significant (P < 0.01)~ 

The mean stain removal ratings for fabrics treated 

with Rhoplex demonstrated statistical differences. The 

35-65 cotton-polyester blend exceeded in stain release when 

compared to the 50-50 cotton-poly·ester ble_nd by a lower 

Significant difference (P < 0.01). 

When fabrics treated with DMDHEU-Mykon with Cirrasol 

were analyzed, the mean stain release rating of th~ ~O-~O 

cotton-polyester blend was found to exceed the cotton a nd 



the 70-30 blend by a highly significant difference (P< 0.'001). 

One other comparison of 50-50 cotton-polyester blend was 

found to surpass the 35-65 blend by a slightly lower sig-

nificant difference (P < 0.01). 

Fabric.s Finished with DMDHEU Durable Press without 

Fabric Softener. A statistical analy~is of the data by means 

of the "t" test applied to various pairs of fabrics with re-

spect to the removal of coffee with cream stain showed sig-

nificant differences. The 50-50 cotton-polyester fabric . 

treated with DMDHEU with Scotchgard was only slightly sig-

nificant when comparison was made with other fabrics and · 

finishes. The 35-65 cotton-polyest.er fabric finished with 

Rhoplex in addition to durable press in4icated better soil , 
release than fabrics treated withou~ soil release or fabrics 

with Cirrasol treatment. Fabrics treated with Mission Val-

ley s6il release were superior in soil ·release when compared 

to fabrics with Rhoplex by a significant difference (P < O. 05). 
The difference between the mean stain removal scores 

of fabrics treated with DMDHEU durable press and Rhoplex soil 

release indicated that the 35~65 cotton-polyester blend ex-

_ceeded the cotton and other fabric blends. The differehce 

was only slightly significant. 

Fabrics Finished with Wet Fixation Durable Press ap_g 

Mykon SF Fabric Softener. The 100 per cent cot~on fabric 

With wet fixat ion-Mykon . without soil release agents exhibited 
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a higher stain removal ~ati~g than did fabric with the cor-

responding finish with the addition of Mission Valley soil 

release. The difference was significant (P < o.· 01). The 

fabrics with Scotchgard were super_ior in stain r·emoval to 

fabrics with Rhoplex and Cirrasol treatment by a significant _ 

difference (P < 0.01). 

The differences between the mean stain removal scores 

of the 70-30 cotton-polyester fabric treated with _wet ~ixa-

tion-Mykon without soil release agents surpassed fabrics with 

the same type finish with the addition- of Scotchgard and Rho-

plex by significant levels of difference, P < 0.01 and 

P < 0.001, respectively. The fabrics finished with the dur-

able press treatment and Cirrasol were superior in stain re-

moval when compared to fabrics treated with Rhoplex by a 

highly significant difference (P < 0.001). 

Statistical data for the stain r@moval rating of 

coffee with cream from the experimental fabrics reveaied the 

fact that fabrics finished with wet fixation-Mykon with R~o-

Plex were surpassed by comparisons of fabrics without soil 

release and those with Mission Valley, _Scotchgard and Cir-

rasol. The differences were highly significant (P < 0.001). 

The fabric blends finished with Scotchgard were su-

perior to the cotton fab~ic with the corresponding finish 

by differences which were significant (P < 0.05). 'T~~ stain 

removal ratings between the fabrics with durable press and 

Rhoplex . revealed th~ fact that cotton wa; superior to the 
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50-50 blend by the highly s;gnificant difference of P < O. 001. 
Other differences in stain release ratings ·between .various· 

pairs of fabrics with Rhoplex soil release are as follow: 

(a) the 50-50 cotton-polyester bl~nd when compared t6 70-30 
blend was significantly differe~t (P < 0.01), (b) the 35-65 _ 
cotton-polyester blend when compared .to the 70-30 blend was 

· significantly different (P < 0.01), and (c) the 35-65 cotton. 

polyester blend when compared.to the 50-50 blend was highly 

significant (P < 0.001). 

Fabrics Finished with Wet Fixation Durable Press •with-

out Fabric Softener. The statistical comparisons obtained 

by means of the "t" test. on means of stain removal ratings 

of various pairs of fabrics showed little significant dif-

ferences. The differences between the mean stain removal 

scores of the 35-65 cotton-polyester fabrics treated with 

wet fixation durable press with Mission Valley soil release 

agent surpassed fabrics with the corresponding durable press 

finish without soil release at a difference significant at 

· the 0.02 level of confidence. The Mission Valley treated 

fabrics also exceeded in stain removal . when compared to fab-

rics with Scotchgard and Rhoplex by the same s~gnificant 

difference. 

The 35-65 cotton-polyester blend with wet fixation 

durable press with the addition of Mission Valley soil re-

lease surpassed the cotton as well as the 70-30 and the 
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50-50 cotton-polyester blends by a difference which was sig-

nificant (P < 0.02). Other statistical comparisons of the 

stain release measurements of the experimental fabrics ex-

hibited differences which were riot sigriificant. 

100 Pe.r Cent Cotton without Soil Release. .The statis-

tical comparisons obtained by means of "t" tests on the means 

of stain removal ratings of various pairs of fabrics showed 

·that fabric without durable press, softeners; or ·soi1 release 

surpassed those fabrics with the different finishes by a dif-

ference which wa·s distinctly significant (P < 0.01). The 

. rank order established according to the statistical compari-

sons made with respect to the stain release ratings of the 

70-30 cotton-polyester fabrics with wet.fixation durable.press 
I 

was surpassed by the untreated blend at a highly significant 

difference (P < 0.001). The stain r~lease ratings of fabrics 

treated with wet fixatio~-Mykon were exceeded by fabrics 

treated with DMDHEU-Valspex and those with pMDHEU~Mykon by 

a highly significant difference (P < 0.001). 

50-50 Cotton-Polyester without Soil Release. The 

effect of stain release of cotton-polyester fabrics wit~9ut 

durable press, fabric softener, or s?il release agen~s was 

highly significant when compared to the fabrics finished ,wit~: 

we~ fixation durable press without and in comb~nation wi~~ _. 

fabric softeners. The difference was highly significant 



(P < 0.001). The fabrics treated with DMDHEU-Valspex and 

DMDHEU-Mykon were highly superior to fabrics with the cor-

responding durable press finish as well as fabrics treated 

with wet fixation durable press · (P < 0.001). 

35-65 Cotton-Polyester without Soil Release. Sta-

tistical comparisons of the remov~l of coffee with crea~ 

stain from pairs of the experimental fabrics revealed the 
. 

finding that fabrics without durable press, softeners, and 

soil release surpassed fabrics to which DMDHEU alone and wet 

fixation durable·press with each of the two different sof-

teners by highly significant differences (P < 0.001). The 

same high significant difference was experienced between 

fabrics finished with DM~HEU-Viispex and DMDHEU-Mykon when 

comparisons were made with fabrics treated with wet fixa-

tion durable press. 

100 Per Cent Cotton Finished with Mission Valley Soil -- -- --- --- ----
Release. The stain removal ratings for fabrics with DMDHEU 

durable press in combination with Mission Valley and fabric 

softeners surpassed fabrics with durable press, softener, 

or soil control agent by a difference which was highly sig-

nificant (P < 0.001). The difference in stain removal of 

fabrics treated with DMDHEU with softeners was significantly 

higher than the fabrics with DMDHEU alone or fabrics treated 

with wet fixation durable press finish. 
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50-50 Cotton-Polyester Finished with Mission Valiey 

Soil Release. The statistical -comparisons of the 50-50 cotton-

polyester with Mission Valley in combination with durable 

press and fabric softeners showed.different significant · dif-

. ferences. The differences in stain removal between fabrics 

with Mission Valley, but without durabl.e press and sor'teners 

was surpassed by fabrics finished with DMDHEU durable press 

with Valspex and Mykon was highly significant (P < 0. 001). 

· The stain removal ratings of fabrics with ~et fixation dur-

able press were surpassed by a highly significant difference 

(P < 0.001). The fabrics treated with DMDHEU with Mission 

· Valley soil control but without fabric softener was surpassed 

by the corresponding durable press treatment with· Valspex or 

Mykon fabric softener by differences which were highly sig-

nificant (P < 0.001). 

35-65 Cotton-Polyester Finished with Mission Valley 

§£g Release. The application of DMDHEU durable press fin-

ish in combination with Mission Valley and fabric softeners 

made the experimental fabrics less susceptible to stain. re-

tention when compared to fabrics without durable press or 

softeners. The differences were highly significant (P_<O.OOl): 

This same high significant level of confidence was experi-

enced when fabrics finished with DMDHEU-Valspex and DM~HEU~ ; : . ' 

Mykon were compared to fabrics finished with wet fix~tion 

durable press. The difference in stain release ratings of 
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fabrics finished with wet fixation durable press with Mission 

Val~ey without fabric softener surpassed fabrics with the 

corresponding finish with softeners and fabrics without dur-

able press or fabric softeners by differences which~wer~ 

significant (P < 0.02). 

100 Per Cent Cotton Finished with Scotchgard. The 

stain release rating obtained from stain specimens treated 

with DMDHEU-Valspex were significant to fabrics with wet 

fixation durable press by differences which were distinctly 

significant (P < 0.02). The . cotton fabrics with. DMDHEU-

Mykon and DMDHEU without softener surpassed fabrics in stain 

removal to which wet fixation-Mykon were applied by differ-

ences which were significant (P < 0.01). The stain-ratings 

for fabrics finished with wet fixation without fabric s_of-

teners surpassed fabrics treated with wet fixation-Mykon and 

fabrics finished with wet fixation-Valspex by significant 

differences (P < 0.02). 

70-30 Cotton-Polyester Finished witg Scotchgard. Sta-

tistical comparisons of the removal of coffee with cream 

stain from pairs of the experimental fabrics made evident 

the fact that few differences . existed. There were indica-

t~ons that fabrics treated with each durable press finish 

with Scotchgard but without fabric softener were supe~ior 

in stain release to fabrics finished with DMDHEU-Valspex. 
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50-50 Cotton-Polyester Finished with Scotchgard Soil 

Release Agent. The difference~ be~ween the mean stain re-

moval scores of the fabrics treated with ?MDHEU durable press 

with Scotchgard without· fabric softener exceeded fabrics with 

the corresponding finish with the addition of Mykon by a 

slightly significant difference. One other slight indica-

tion was evident when the fabric with DMDHEU durable press 

with Scotchgard was analyzed; it was found to surpass fab~ 

rics treated with w·et fixation with the addition of Valspex 

or Mykon fabric softeners. 

35-65 Cotton-Polyester Finished with Scotchgard Soil 

Release ~ent. The stain release- ratings of fabrics with 

DMDHEU durable press finish in combination with Scotchgard 

and fabric softeners indicated slightly greater stain re-

lease than fabrics without durable press or softener. Slight 

variations were evident when comparing fabrics treated with 

Scotchgard, DMDHEU and fabric softeners to fabrics treated 

with wet fixation durable press with corresponding soil re-

lease and fabric softeners. 

lOO Per Cent Cotton Finished with Rh£E.lex SR-488 

~~11 Release Agent. Statistical comparisons of the mean 
sta1n release measurement of cotton fabric finished with 

Rhoplex treated with durable p~ess in combination ~1th and 

With0ut the various soil release agents and fabric softeners 
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showed only slight indipations. The appli6ation of dtirable 

press finishes indicated that the fabrics were more suscepti-

ble to stains. No other significant differences iere ex-

hibited between pairs of f'abrics. treated with Rhoplex in ad;.. 

dition to the durable press finish with fabrio softeners or 

those without fabric softeners. 

70-30 Cotton-Polyester Finished with Rhoplex SR-488 

Soil Release Agent. A_statistical anatysis of the data by 

means of' the "t" test applied to pairs· of fabrics with re-

spect to the removal of coffee with cream stain showed that 

fabrics given the wet fixation durable press finish with 

Mykon and the addition of Rhoplex surpassed the fabrics 

with other finish combinations used in the present study. 

50-50 Cotton-Polyester Finished with Rhoplex SR-488 

Soil Rele~se ~~nt. The statistical comparisons of the mean 

stain release measurements of coffee with cream .showed that 

fabrics treated with DMDHEU-Valspex were slightly greater 

when compared to fabrics without durable press or fabric sof-

tener. It was noted that fabrics . finished with wet fixation-

Mykon with the addition of Rhoplex were more susceptible to 
· staining. Fabrics treated with Rhoplex but without durable 

press or fabric _softener surpassed the fabrics with wet 

fixation-Mykon and Rhoplex by differences which were sig-_ 

nificant (P < 0.01). The effect of stain release of fabrics 



treated with DMDHEU without and in combination with fabrfc 

softeners when compared to fabric.with wet fixation durable 

press may be summarized as follows. The stain rating achieved 

by fabrics finished with DMDHEU with Rhoplex and Valspex fab-

ric softener was higher than the stain rating obtained by 

fabrics to which wet fixation with the addition of Rhoplex. 

The differences in the stain removal ra~ings between various 

pairs of fabrics with Rhoplex soil release which were highly 

significant (P < 0.001) follow: (a) c'otton-polyester fin-

ished with DMDHEU-Mykon when compared to fabrics with wet 

fixation-Mykon, (b) cotton-polyester finished with DMDHEU 

alone when compared to fabrics with wet fixation-Mykon, and 

(c) cotton-polyester finished with wet fixation durable 

press when compared to fabrics with wet.fixation-My~on. · One 

other highly significant difference· (P < 0,001) was observed 

when fabrics treated with wet fixation without fabric sof- . 

tener was compared to fabric treated with wet fixation-Mykon. 

A difference was exhibited in favor of the former fabric. 

35-65 Cotton-Polyester Finished with Rhoplex SR-488 

Release. When the mean stain removal ratings of fabrics 

treated with Rhoplex were analyzed it was found that fabric 

finished with DMDHEU-Mykon and fabric finished with DMDHEU 

Without fabric softener exceeded the cotton-polyester blend 

With different finishes in stain removal. The fabric fin-

ished with DMDHEU-Mykon surpassed the same fabric blend 
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without durable press or softener by a highly significant 

difference (P < O. 001). The fabrics finished with: DMDHEU-

Valspex experienced lower stain removal ratings than did the 

· fabric treated with DMDHEU-Mykon by a difference ~hich· was 

significant (P < 0.01). The comparisons of fabric finished 

with DMDHEU-Mykon to fabric treated with DMDHEU without 

·fabric softener revealed that the latter was surpassed by a 

significant difference (P < 0.05). The stain rating scores 

of the cotton fabric finished with DMDHEU-Mykon with Rhoplex 

were slightly significant (P < 0.001) when compared to the 

following fabrics: (a) fabrics finished with wet fixation-

Valspex, (b) fabrics finished with wet fixation-Mykon, and 

(c) fabrics finished with wet fixation alone. 

RANK ORDER OF REMOVAL OF COF--- --- - ---- -- --
FEE WITH CREAM STAIN -- - --- ---

Comparison 0£ Fiber Content of Fabrics without Dur-

Press, Fabric Softener, or Soil Releas·e A~ent. The 

comparison of the removal of coffee with cream from fabrics 

exp~rienced no significant difference in mean stain release. 

scores throughout, with high scores for all fabrics. The 

following rank order was established as a result of sta-

tist1ca1 comparison of the mean stain release scores ~f 
fabrics: 
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Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton":'"Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics with Mission 

Valley Soil Release, bu~ without Durable Press or Fabric 

Softener. The mean scores of stain removal of coffee with 

cream for all laundering intervals revealed no significant 

difference. The rank order obtained from statistical com-

parisons of the laundered stained fabrics of different fiber 

content are as follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester l · 

50-50 Cotton-Polyeste~ i 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics with Scotch-

gard FC-218 Soil Release Agent, but without Durable Press or 

~££!£ Softener. The different fabric blends exceeded cot-

ton in stain release of coffee with cream for all launde~ing 

intervals. The rank order established from statistical com-
! 

parisons of the mean stain release of fabrics are shown in· · 

the following summa_ry: 



Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank -Order 

2 

1 
1 
1 · 
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Comparison of Fiber Content of Fabrics with Rhoplex 

SR-488 Soil Release Agent, but without Durable Press or 

Fabric Softener. The 100 per cent cotton and the 50-50 cot-

ton-polyester were sur~assed in stain removal rating of cof-

fee with cream by the 70-30 and the 35-65 cotton-poliester 

blends. The statistical comparisons of fiber content accord-

ing to rank order for the stained and laundered fabrics are 

shown in the following summarization: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

1 
2 

1 

Comparison of Fiber Content of Fabrics with Cirrasol 

f! ~il Release, but without Durable Press or Fabric Sof--- ---- --- .. . 
teners. The comparisons of the removal of coffee with cre~m _ 

from the experimental fabrics·revealed no significant dif-

ference in mean stain release scores. The rank order estab-

lished as a result of statistical comparisons of t~e mean 
sta1n release from laundering the stained fabrics of different 
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fiber content falling within this category are shown in the 

.following summary: 

Fiber Content Rank Order 
100 Per Cent Cotton·· ·l 
70-30 Cott on-Po lye st er l 
50-50 Cotton-Polyester l 
35-65 Cotton-Polyester l 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durabie Press, Valspex Fabric Softener, but without 

~oil Release Agent. Each of the different fabrics were rated 

as superior in stain removal of coffee with cream. The fol-

lowing rank order was established as a result of statistical 

comparison of the mean stain release scores of the experi-

mental fabrics. 

Fiber Content Rank Order 

100 Per Cent Cott·on 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Mission 

.Y_allel Release Agent. The different experimental fab-

·rics each received a high rank in the ·release of coffee with 

cream stain. The following rarik orc;ler was determined ~Y 
stat1st1ca1 comparisons of the mean stain release scores of 

the fabrics: 
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Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester .1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Poly est er 1 

Comparison of Fiber Content of Fabri'cs Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Scotch-

gard FC-218 S_oil Release ~ent. The 100 per cent cotton and 

70-30 cotton-polyester blend fabrics Were exceeded in stain 

removal by significant differences when compared to the other 

two fabrics. The rank order of statistical comparisons estab-

lished·from the mean stain release rating of the different 

fiber contents follow: 

Fiber Content · Rank Order ---
100 Per Cent Cotton 2 

70-30 Cotton-Polyest~r 2· 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Durable Press, Valspex Fabric Softener, and Rhoplex 

SR-488 Soil Release Agent. The comparisons of the mean stain 

removal scores of coffee with cream from the experimental 

fabrics revealed no significant differences. The following 

rank order was established as a result of statistical com-. · 

.Parison of the mean stain release scores of the fabrics! 
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Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Cirrasol 

R~ Soil Release Agent. No significant difference was evident 

in stain removal of coffee with cream from the experimental 

fabrics. The rank order established as a result of statis-

tical comparisons of the mean stain release from laundering 

the stained fabrics of different fiber content falling within 

this category are shown in the following summary: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, but withou~ 

.§oil Release Agent. 'I'he mean scores of stain removal of 

coffee with cream for all laundering interv~ls re~ealed no 

significant difference. The rank order obtained from 
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statistical comparisons of the laundered stained·fabrics of 

different fiber content are as follow: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rahk Order 

1 

1 

1 

1 

Comparison ~f Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, and Mission 

Valley Soil Release ~ent. Comparisons of the removal of 

coffee with cream from the experimental fabrics revealed no 

significant difference in mean stain release·scores. The 

rank order established as a result of statistical c9mpari-

sons of the mean stain rele~se from laundering the stained 

fabrics of different fiber content falling within this cate-

gory are shown in the following summary: 

Fiber Content 

100 Per Cent& Cotton 
70-30 Cott-on-Polyester 
50-50 Cotton-Polyester · 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

R~HEU Du£able Press, Mykon SF Fabric Softener, an~ Scotchgard 

FC-218 Soil Release Agent. No significant difference was ·re-
....... 

vealed in stain removal of coffee with cream from the 



experimental fabrics. The rank order established as a re~ 

sult of statistical comparisons 6f the mean ·stain release 

obtained from laundering the stained specimens of different 

fiber content are shown in the following summary: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 · 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polye~t er 1 

35-65 Cotton-Polyester 1 

Comparison 2£ Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabri.c Softener., and Rhoplex 

SR-488 Soil Relea~~ .&£,~nt. Each of the different experi-

_mental fabrics received the highest rank order; no signifi-

cant difference was noted between the different fiber con-

tents. The following rank order was de_t_ermined by statis-

tical comparisons of the mean stain release scores of the 

fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison 0£ Fiber Content of Fab£!2E. Finished ~1th 

Q_MDHEU Durable Press, !:!Y_kon Fabric Softener, and Cirrasol PT 

~g Release Agent. The 35-65 and 50-50 cotton-polyester 



296 

blends were superior in stain removal of coffee with crea·m 

when compared to the cotton and 10-30 cottori-polyester blend. 

The rank order established from statistical comparisons of 

the .mean stain release of fabrics are shown in the follow-

ing summary: 

Fiber Content 

100 Per c'ent ·;·Cotto~ 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

2 

2 

1 

1 

Comparison 0£ Fiber Content of Fabrics Finished wit~ 

DMDHEU· Durable Press, but without Fabric Softener or Soil 

Release Agent. Each .of the different experimental fabrics 

received the highest rank in the release,of coffee . with 

cream stain from the laundered tabrics. The following rank 

order was determined by statistical comparisons of the mean 

stain release scores of the fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 
1 

1 

Comparison of Fiber Content £f Fabrics Finished with ... 
R!:WHEU Durable Press, with Mission Valley Soil Release Ag~, -- ---- ---

without a Fabric Softener. The comparisons of removal 
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of coffee with cream from the experimental fabrics ·experi-· 

enced no significant difference in· mean stain release ' scores. 

The following rank orde~ wa~ established as a result of sta-

tistical comparisons of the mean stain release scores of 

fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber· Content of Fabrics Finished with 

DMDHEU Durable Press and Scotchgard FC-218 Soil Release 

Agent, but without Fabric Softener. The mean scores of the 

stain removal of coffee with cream for all laundering in-
. t .• 

tervals showed no significant difference. The rank order 

obtained from statistical comparisons ot the stained fabrics 

of different fiber content falling within this category are 

shown in the following summary: 

Fiber Content 

l00 Per Cent Cotton 
70~30 Cotton-Polyester 

·50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

.-·Rank Order 

1 
1 
1 
1 

Comparison of Fiber Content of Fabrics Finished with · 

Durable Press and Rhoplex SR-488 Soil Release, but 

~£Ut Fabric Softener. The. comparisons of the mean stain 
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· removal scores of coffe·e with cream from the experimental 

fabrics revealed no significant difference. The following 

rank order was established as a result of stat1stical com-

parison of the mean stain release scores of the experimentC:Ll 

fabrics: 

Fiber Content 

·100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 
1 
l · 
·l 

Comparison 2£ ~!ber Content of Fabrics Finished with 

DMDHEU Durable Press and Cirrasol R~ Soil Release Agent, but 

without a Fabric Softener. No significant difference was 

evident in stain removal of coffee with cream from the ex-

perimental fabrics; all received high scores. The rank order 

established as a result of statistical comparisons of the 

mean stain release obtained from laundering the stained spec-

imens are as follows: 

Fiber Content 

·100.Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 
' ' , . ' 

Comparison of Fiber Content of Fabrics Finished wit~ 

Fixation Durable Press, Valspex Fabric Softener, ~ut 

~ithout Release Agent. The comparisons of the removal 
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of coffee with c~eam from the _ experimental fabrics reveal~d - · 

no significant difference in •mean· stain release. scorei~ The 

rank order established ·as a result of statisticaY compari-

sons of the mean stain ~elease from·launde~ing the stained 

fabrics of dif~erent !iber content falling within this cate-

gory are shown.in the following summary: 

Fiber Content 

·100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

1 

.1 

1 

l · 

Comparison of Fiber Content ·of Fabrics Finished with 

Wet Fixation Durable Press, Valspex FabPic Softener, and 
I 

Mission Valley Soil Releas~ Agent. .The me·an scores of stain 

removal of coffee with cream for all laundering intervals re~ 

vealed no significant difference. The rank order obtained 

from statistical comparisons of the mean stain release from 

laundering stained fabrics of different fiber content are 

as follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 
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Comparison of Fabric Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, and 

Scotchgard FC-218 Soil Release Agent. :rhe comparisons of the 

removal of coffee with cream from the experimental fabrics 

experienced no significant difference in mean stain release 

scores throughout, with high scores for all..fabrics. The 

following rank order was established as a result of statis-

. tical comparisons of the mean stain release from launde_r_ing 

the stained fabrics of different fiber content: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

1· 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with - --- ---- -
Wet Fixation Durable Press, Valspex Fabric Softener, and 

Rho;elex SR-L~88 Soil Release Agent. No significant difference 

was evident in stain removal of coffee with cream from the 

laundered experimental fabrics; _ all fabrics received first 

place rank. The rank order established from statistical com-

paPisons of the mean stain release from laund~red stained 

~fabrics of different fiber content are shown in the follow-

lng summary: 
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Fiber Content Rank Order 

100 Per Cent Cotton 1 

70~30 Cott on·-Po lye st er 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, and 

Cirrasol PT Soil Release Agent. The mean scores of stain 

removal of coffee with cream for all laundering intervals 

revealed no significant difference. The rank order obtained 

from statisti~al comparisons of the laundered stain fabrics 

of different fiber content are as follow: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order ' 

1 

1 · 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable Press, Mykon SF Fabric Softener, bu~ 

without Soil Release Agent. The comparisons of the removai 

of coffee with cream from fabrics revealed no significant 

difference in mean stain release scores. The rank order 

established as a result of statistical comparison~ of the 

mean stain release from laundering the stained fabrics of 



different fiber content falling within this category are 

shown in the following summary: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester ·1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

302 

·Comparison 2£ Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Mykon SF Fabrtc Softener, and 

Mission Valley Soil Release ~ent. The different fabric 

blends exceeded cotton in stain release of coffee with cream 

for all laundering intervals. The rank order established 

from statistical comparisons of the mean stain rel~ase of 

fabrics are shown in the following summary: 

Fiber Content Rank Order . 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester l 

Comparison of Fiber Content of Fabrics Finished with 

~et Fixation Durable Press, Mykon SF.Fabric Softener, and 

~cotch~rd FC-218 ~oil Release Agent. The 35-65 cotton-

polyester blend surpassed the all cotton and oth~~ blend~ 

in stain removal of coffee with cream for all laundering 
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intervals. The statistical comparisons · of fiber -content ·ac-

cording to rank order for the stained and laundered fabrics 

are shown in the following summary: 

Fiber· Content Rank Order 

100 Per Cent Cotton .2 

70-30 Cotton-Polyester - 2· 

50-50 Cotton-Polyester ·2 

35-65 Cotton-Polyester 1 

Comparison 2£ Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Mykon S~ Fabric Softener, and 

Rhoplex SR-488 Soil Release Agent. The 100 per cent cotton 

surpassed the differ~nt fabric blends in the stain release 

of coffee with cream from the laundered test specimens. The 

following rank order was established as 1a result of statis-

tical comparisons of the mean stain release scores of the 

experimental fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 2 

35-65 Cotton-Polyester 2· 

Comparison of Fiber Content of Fabrics Finished~ 

.!i_et E!xation Durable Press, Mykon SF Fabric Softener, and 

.£!.rrasol PT Soil Release Agent. The comparisons of the re- · 

moval of coffie with cream from the experimental fabrics 



·experienced no significarit difference in mean stain relea~e 

scores, all scores were extremely high. _ The following rank 

order was determined by statistical comparisons of the mean 

stain release scores of the different fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 
70-30 Cotton-Polyester 1 
50-50 Cotton-Polyester 1 

35-65 Cotton~Polyester 1 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, but without Fabric Softener or 

Soil Release Agen~. No significant difference was evident 

in stain removal of coffee with cream from the test, fabric_~,.•--

The rank order established as a result of statistical com-
-, ,,~ 

· parisons of the meani--: stain release obtained from laundering .., . 
·: .'.' t ... _ •:-., 

the stained specifuens of different fiber content are shown 

in the following ·summary: 

Fiber Content ------
100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

Fixation Durable Press with Mission Valley Soil Release 

~gent,~ without Fabric Softener. The comparisons of the 



mean stain release scores reveal~d no significant difference 

in stain release; high scores for all fabrics were experi-

enced. The following rank order was established as a result 

of statistical comparisons of the mean stain release scores 

of fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 1 · 

70-30 Cotton-Polyester 1 

50-50 Cotton-Polyester 1 

35-65 Cotton-Polyester 1 

Compar!so~ of Fiber Content of Fabrics Finished with 

Wet Fixation Dur»able Press an£ Scotchgard Fc.:.218 Soil Release 

Agen~, but without Fabric Softener. Each of the different 

experimental fabrics in this category rated superior in stain 

removal of coffee with cream. The following rank order was 

determined by statistioal comparisons of the mean stain re-

lease scores of the fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cottp~~Polyester 
50-50 Cotton~Polyester 
35-65 Cotton-Polyester 

Rank Order 

1 
1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with ------- -- --- ----
Fixation Durable Press and Rhoplex SR-488 Release 

~_g_ent, but without a Fabric Softener·. The mean sc·ores of 
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stain removal of coffee with cream for all laundering inter-

vals revealed no significant diff~rence. The rank order ob-

tained from the statistical comparisons· of the laundered 

stained fabrics of different fiber content are as follow: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order ·--
1 

1 

1 

1 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press and Cirrasol PT Soil Release -- ----- -- ---
Agent, but without Fabric Softener. Each of the different 

fabric blends surpassed all cotton in stain re~ease :of coffee 

·with cream in this category. The rank order established from 

statistical comparisons of the mean stain release obtained 

from laundering the stained fabrics are presented in the 

following summary: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

2 

·1 ' 

1 

1 
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S u ·M MARY .F 

EVALUATION OF . COFFEE WITH CREAM STAIN REMOVAL AS . A RESULT OF 

ONE LAUNDERING AFTER THE FABRICS WITH NO DURABLE PRESS .·AND ------
NO FABRIC SOFTENER HAD BEEN LAUNDERED THE DESIGNATED NUMBER 

OF TIMES 

PAR'J~ I: NO S'rAIN REMOVAL J\GEN'l1 . 

Stain Ratings After Desi_gnated 
F'ab- J.11ibcr Content Number of Launderings 
r:i.c -- ··-0 5 10 15 20 25 Mean Hank 

·- · ._. .. .. .. -· - - -· - ·- ----- ---=-~~---=-~=.____ ... : -

1\ I 10076 Cotton 5.0 4.0 4.5 5.0 5.0 5.0 4.8 1 
---·--·- - ·--• ---·- -- - ·---- -

B 70-30 C0Lton- 4.5 5.0 5.0 5.0 5.0 · 5. 0 4.9 1 
Polyester 

......_ __ --- -- ·-· --- -.. ···--·--·-
C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 · 5. O 5,0 1 Polyester · 

- ---·-- -·----•·· 
D 135-65 Cotton-

. 
5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester 

----·--·-- .. 

P l\Hrr II: MISSION VALLEY S':l1AIN REMOVAL AGENT -- - ·- -- ---- ----
A 1009t Cotton 4.0 ~.o 4.0 4.o 4.0 4.0 4.0 1 

,.._ 

B 70-30 Cotton- 4.0 4.0 4.0 4.0 4.0 4.o 4.0 1 
Polyester -----· ---·--.....,.:----1---.--·----· ··--- ·-

C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 .4.o 1 
Polyester-

-- ---· --r D 35-65 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 
Polye8ter 

------.--- •··• ----- -
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SUMMARY F, Continued 

· EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL .FROM FABRICS 

WITH NO DURABLE PRESS AND NO FABRIC SOFTENER --- -- ---- · 

PART III: SCO'l'CHGARD· .FC--218 S'I'AIN REMOVAL AGENT --- --

Fab-
ric 

Stain Ratings J\ftei., Designated 
I1:i.ber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank - ----- . .. ·- --- - -
A ·1 oocrl. .. /0 Cotton 4.5 4.0 3.5 3.5 3.5 3.0 3.7 2 

---------· i.-·-•--
B 70-30 Cotton- 4.0 4.o 4.o 4.0 4.o 4.0 4.0 1 Polycstcr1 

·--·•----· -----'------ ---- - -- ------
C 50-50 Cotton- 4.5 4.0 4.o 4.o 4.o 4.0 4.2 1 Polyester 

·----
D 35-65 Cotton- 4.0 4.0 4.o 4.0 4.o 4.0 4.o 1 Po lyes te1, 

- I 

PART IV: RI-IOPLEX SR S~l.'AIN REMOVAL AGENT --- --------- ---

A 1007{; Cotton 3.5 3,5 3.5 4.0 4.o 4.0 3.4 2 
-

B ·ro-30 Cotton- 4.0 4.o 4.o 4.0 4.0 4.0 4.0 1 Polyester 
-

C 50-50 Cotton- 3.5 4.0 4.0 4.0 4.0 4.0 3.9 2 Polyester 
r---

D 35--65 Cotton- 4.0 4.0 
Polyester 

4.o 4.0 4.0 4.0 4.o 1 
' -
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EVALUATION o·F COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS -- --.:::·.~-
WITH NO DURABLE PRESS AND NO FABRIC SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AGENT ---
Fab- Sta.in Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank --
A 100% Cotton 4.o 4.0 4.o 4.0 4.0 4.0 4.0 1 

- -
B 70-30 Cotton- 4.0 4.0 4.o 4.o 4.o 4.0 4.o 1 Polyester . 

.. -
C 50-50 Cotton- 4.0 4.0 4.0 4.o 4.0 4.o 4.0 1 Polyester 

-
D 35-65 Cot t6n- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 Polyester 

I --•- ·•-

SUMMA~IZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES -- --- ---- -- --- --
Fab- Stain Ratings After Desj_gna.ted 

Fiber Content Number of Launderings ric 
0 5 10 15 20 r5 Total Rank t:'.! 

t:===== - -- ·- - -- .. ~=- ---·--- '-•---· -==-- ---•---.. ·- -----·-
A 100% Cotton 21. 0 19.5 19.5 20.5 20.5 20.0 121. 0 4 

B 70-30 Co.t ton- 20.5 21. 0 21. 0 21. 0 21. 0 21. 0 125. 5 3 
Polyester 

-
C 50-50 Cotton- 21. 0 21. 0 21. 0 21. 0 21. 0 21. 0 126. 0 1 

Polyester 
' • 

D 35-65 Cotton- 21. 0 21. 0 Polyester 21·. 0 21. 0 21. 0 21.0 126. 0 1 
·-

Total 83.5 82.5 82.5 83. 5 83.5 83.0 498,5 
--
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SUMMARY E, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL AS A RESULT OF 

ONE LAUNDERING AFTER 'I1HE FABRICS FINISHED WITH DMDHEU 

DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER HAD BEEN 

LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAFn1 I: NO S'l'J\IN HEMOV.I\L AGEN'l1 

Stalr1 Hat:Lne;s J\ftcP Des1g nated 
Pab-. Piber1 C ric 'ontcnt 

---·- -- . - . . . . -- . ... 

A 1001/& Co 

B / 0•-30 C 
Polyc 

C 50-50 C 
· Polye 

D 35-65 C 
Polye 

-

Lton 

otton--
ster1 

otton-
ster 

ot ton-• 
ster 

Number of Launder:t.ngs ---- ----- -·---·--- --
·-

o s 10 15 20 l 2 5 ft. 
·--~-= :..:~.:.:=.:.::. =-===--= ~===--~ . ==--=--=--- ::;_-:.=::::. -::.-· 

5.0 4.o 4.0 4.5 4.0 4.0 
·---·---·--- -•·--·- --·-···-- ·------ -----· - · 

5.0 5.0 5.0 5.0 5.0 5.0 
- . 

5.0 5.0 5.0 5.0 5.0 5.0 
---- ------ ------ u. 

5.0 5.0 5.0 5.0 5.0 5.0 
·-··• 

PAR11 II: -- MISSION VALLEY S~PAIN REMOVAL AGEN11 

f 

A 100% Cot ton 4.5 5.0 5.0 5.0 5.0 5.0 
-----

1can Hnnl<: 

4.2 1 

5.0 1 
--·-.. -- • ·•-

5.0 1 

5.0 1 

---------
4.9 1 

·-----· ---·----·- ----- ~--- -·· 
B 70-30 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polyester --- ·•-- --------- .. ____ 
C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 1 Polycste1 .. 

·- . - ------ ----·-
D 35-65 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 .s. 0 1 Polyester 

- ---- ----·---



311 
S ~MM AR y · F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS 

FINISHED WITH DMDHEU DURABLE PRESS AND VALSPEX (P-167) 

FABRIC SOFTENER 

PART III: SCO'J.1CHGARD FC-218 S'.l'f\IN REMOVAL !\GENT 
-

Sta:tn Ratings After Des:tgnated 
11.ber Content Number of Launderings Fab- I 

ric 
- -·- -- -

0 5 
...: ·--...... ___ 10 15 20 25 Mear~_J~:_:1~ ----- - -- -

A .007& Cotton 4.0 3.0 2.5 3.5 3,5 3.5 3.3 2 
.. ·- --- .. ... _ .. --- --···•·---·-·-

B 0--30 Cotton- 4.5 3.0 3.0 3.5 4.o 4.0 3.7 2 Poly08Ler 
-•--- ---•·-·----------- --· ---------- -------- ----•-- ·- ----··-

C 0-50 Cotton- 4.5 4.0 4.0 4.0 4.o 4.0 4.2 1 Polyester 
·--- -·-- ·--· 

D 
•r.: Ge:: Cotton- lL 0 4.5 4.o 4.0 .4.5 :;- J 5.0 5.0 1 Polyester -----• ... ·- - ·-

PART IV: --- R!IOPLEX SR S~l'AIN REMOVAL AGENT ~-- - ---- --,._._ __ ···--- . 

A 100% Cotton 4.o 4.0 4.o 4.0 4.o 4.0 4.o 1 

-
B 70-30 Cotton- 4.o 4.0 4.o 4.o 4.o l~ • 0 4.0 1 Polyester 

-
C 50-50 Cotton- 4.5 4.5 4.5 4.0 4.0 4.o 4.2 1 Polyester - . -
D 35-65 Cotton- 4.5 l~. 0 4.0 4.0 4.0 4.0 4.2 1 Polyester ..... _ -
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EVALUATION OF COFFEE WITH CREAM STAIN I{EMOVAL FROM FABRICS ----- - --- -- --- -- --- -- ----
FINISHED wrrH D~DHE~ DURABLE PRESS AND VALSPEX ( P-167) · 

FABRIC SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AGEN'J.' -- -
Fab- Stain Ratings After Designat~d 
ric Fiber Content · Number of Launderings 

0 5 10 15 20 25 Mean Rank 

A 100% Cotton 4.o 4.0 4.0 4.0 4.0 4.0 4.o 1 

B 70-30 Cotton- 4.o 4.0 4.0 4.0 4.o 4.0 4.o 1 Polyester 
-

C 50-50 Cotton- 4.0 4.o 4.0 4.0 4.0 4.0 4.0 1 Polyester 

D 35-65 Cottop- 4.0 4.0 4.0 Polyester 4.0 4.0 4.0 4.0 1 

-

SUMMARIZNJ1JON OF :ro~1AL SCORES AND RANK ORDERS OF SCORES 
·-

Fab- Stain Ratings After Designated 
ric F'iber Content Number of Launderings 

0 5 10 15 20 25 Total Rank 
==---==---= -::;· ·-=- - - - - ··- - - --- -· ---

A 100% Cotton 21.5 20.0 19.5 21. 0 21. 0 21. 0 124.o 4 
-- -

B 70-30 Cotton- 22.5 21. 0 21. 0 21.5 21.5 21.5 129.0 3 
Pol~rest er --- ·-· ------

C 50-50 Cotton- 23. 0 22.5 22.5 22.0 22.0 22.0 134.0 2 
Polyester 

r--.--- -- ------· -----
D 35-65 Cotton- 23. 5 23. O 22.0 22.5 22.0 22.0 135.0 1 

Polyester ~- - -
1.'otal 90.5 86.5 85.0 87.0 86.5 86.5 522.0 

- -
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S U M M A R Y :F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL AS A RESULT OF 

ONE LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU 

DURABLE PRESS AND MYKON SF FABRIC SOFTENER HAD BEEN 

LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAWL' I: NO S~l'AIN HEMOVAL AGEN'l' -- - - ---- ----- ---
Sta:i.n Hat 1.ne;s After· Deslgnated 

Fab-
rJc F'lbcr Content Number of Launderings 

r·-·5-~io ·----· 0 15 20 25 Menn 

A 
--- J ------· -··-----·· ........... -- • · - ---·---.... - ----- ----- ___ .... _.,. __ -

1_oc~·t Cot ton 4.o 4.o 4.0 lLO 4.0 4.o 4.0 
--·-~·- ---- --------- ----·- -----·-....- ·---·--- ------ .. _ .. _._ ..... _ 

B 70-30 Cotton- 5.0 5.0 5.0 5.0 5.0 5.0 5.0 Polyester 
-------- ----~--··----------·- -·- -·- ·- ·------

C 50-50 Cotton- 5.0 5.0 5.0 5.0 5.0 Polyester 
-----·--

D 'J 5 6h Cotton-..J. -- :J 5.0 5.0 5.0 5.0 5.0 Polyester 
._ ___ --- ---'-

PAH'l' II: --- --- MISSION VALLEY srrAIN REMOVAL AGEN'r --- ---· ---- -------
A 10070 Cot.ton 4. 5 5.0 

------ ·----·---------- ---·----
B 

C 

D 

70-30 Cotton-
-Po ly13s t e11 

50-50 Cotton-
Polyester 

35-65 Cotton-
Polyester 

5. 0 5.0 
-· ---- ·-----

5. 0 5.0 
--

5. 0 5.0 

5.0 5.0 
,__ ___ ---· 
5.0 5.0 

5.0 5.0 
·--·· 
5.0 5.0 

5.0 

5.0 

5.0 

5.0 

5.0 5.0 
--··-

5.0 5.0 

-·--
5.0 4.9 

-~--
5.0 5.0 

. - ----· 
5.0 5.0 

5.0 5.0 

Rank ----------
1 

·---
1 

1 
----

1 
----

1 

1 

1 

1 

. 

-•--'-• --·· 
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S U MM A H Y F, c·ontinued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS 

FINISHED WITH DMDHEU DURABLE PRESS AND MYKON SF 

FABRIC SOFTENER 

PAR'J.1 III: SCO'I1CHGi\HD FC-?.18 S'I1AIN REMOVAL AGENT ---· ·-

A 

B 

C 

100% C 

70-30 
Poly 

r · '\ 50 JC-
Poly 

,......__, -----· 

D 35-65 
Poly 

--------

-

Content 

-

otton 
----

Co t; t; (J i1 -
Ct, teP 
---·----
Cot ton-• 
es te1, 

Cotton-
est.er 

-

-· -
Stain Ratings 

Number of --r--
-- 0 ==:.- 5-== 10 15 --·- -

4 .. 0 4.0 4.o 4.0 
·- --· 

4.0 4.o 4.o 4.0 
---- ---·----·--- ---·---
4.0 4.0 4.o 4.o 
--- ---··- ·-

4.0 4.0 4.o 4.5 
-

After Desi.gnated 
Launderings 

20 25 Mean 
::::..:=-.-::= -·- 7" 

4.0 4.0 4.0 
·- ------ -·--.---.. 

4.0 4.0 4.o 
I-•--···-· ------- •·------··· 

4.0 4.0 4.0 
--·-- ---··-----
4.5 4.5 4.2 

- •-'-• 

PAR'I1 IV: --- -- RHOPLEX SR S1.'t\IN TTEMOVAL I\GEWI' ------- - --- -----

A J.001t Cotton 4.0 4.o 4.0 4.0 4.0 4.o 4.o 
--------

B 70-30 Cotton- lLQ 4.0 4.0 4.0 4.0 4.o 4.0 Polyester 
-· - -

C 50-50 Cotton-• 4.5 4.o 4.0 l~. 0 4.0 4.0 4.o Polyester 
·---· .... --· -· 

D 35--65 Cotton- 5.0 5.0 4.5 4.5 4.5 4.5 4.7 Polyester 
..__ -- -

nank - ·-
1 

.. 

1 
···---·-

1 
---------

1 

-

1 

1 

1 

-
1 
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EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS ---- -- --- -- --- -- -- --
FINISHED WITH DMDHEU DURABLE PRESS AND MYKON SF 

FABRIC SOFTENER 

PART J.: CIRRASOL PT STAIN REMOVAL AGENT 

Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 
·-. 

A 100% Cotton 4.0 4.0 4.0 4.0 4.0 4.o 4.0 2 

B 70-30 Cotton- 4.0 4.o 4.0 4.0 4.0 3.5 3.9 2 Polyester 

C 50-50 Cotton- 4.5 4.5 4.5 4.5 4.5 4.5 4.5 1 Polyester 

D 35-65 Cotton- 4.5 4.0 4.o 4.0 4.0 4.0 4.1 1 Polyester 
--- ·- - -· ----·'---•-··-

I 
SUMMARIZNI110N OF 1'0':I1AL SCORES AND RANK ORDERS OF SCORES -- ---- -- -- ---
Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderlngs 

·--~--0 5 10 15 20 25 Total Rank ===== ---- -- - - ~--= .. --:.::.,_-==:--.= : ::-·-·- .::.· 

A 100% Cotton 20.5 21. 0 21. 0 21. 0 21. 0 21.0 125.0 4 
-

B 70-30 Cotton- 22.0 22.0 
Polyester 22.0 22.0 22.0 21.5 131.5 3 

-
C 50-50 Cotton- 23. 0 22.5 22.5 22.5 22.5 22.5 135.5 2 --- Polyester -
D 35-65 Cotton- 23. 5 23. 5 22.5 23. O 23. 0 23. O 138.5 1 

- Polyester 

Total 89. o 89.0 88.o 88.5 88.5 88.o 530.5 
..__ 
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S U M M A R Y !', Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL AS A RESULT OF 

ONE LAUNDERING AFTER THE FABRICS FINISHED WITH DMDHEU 

DURABLE PRESS AND NO FABRIC SOFTENER HAD BEEN LAUNDERED THE 

DESIGNATED NUMBER OF TIMES 

PAR'T I: NO S'.ri\IN REMOVJ\L AGEN'l1 

Sta.i.n Ratings J\fter D~sle;nated 
FRb- 111.• b • .l. er' Content Number of Launderlngs 
ric --... 0 

. ·- - -------
A 100] I Cotton 4.0 a 

- -·---
B "{0--3 0 Cotton- 4.0 

D 

Pc )lyestcr 
-o Cotton-
lyc:1ter 
-------··--

35-6 
Po 

5 Cott on-
lyester 

-

4.0 
- ·--

4.0 

5 10 ------ ------4 ------- ,_ __ 
4.o 4.0 

4.0 4.0 

4.0 lL 0 

---· ·--
4.0 4.o 

15 20 25 ~=-~ :-...:-...::=:: . 

4.0 4.0 4.o 
----~--- ·----

4.0 4.o 4.o 

4.0 4.o 4.0 
- ---~ 
4.o 4.0 4.0 

PARrr II: --- MISSION VALLEY s~rAIN REMOVAL J\GEN11 

---- --- ---~-- ···- ·• 

A 100% Cotton 4.o 4.o 4.0 4.o 4.0 4.0 
--- ---·--

B 70-30 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o Polyester 
·----- ·---------- i-,--.. -----·- ------ ---

C 50-50 Cot ton- 4.0 4.0 4.0 4.o 4.0 4.0 Polyester --
D 35-65 Cot ton- 4.0 4.o 4.0 4.o 4.0 4.o Polyester 

'------~. 

-Mean -- -

4.o 

4.o 

4.o 

4.o 

·---·--

4.o 
-
4.o 

4.0 

4.0 

Hank ...... -

1 
-

1 
-

1 
'---

1 
·-

1 

1 

1 

1 
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S U M M A R Y F, Cont1nued 

EVALUATION OF COFFEE WITH CREAM ·STAIN REMOVAL FROM FABRICS 

FINISHED WITH DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER 

scorrcHGARD· FC-218 srrJ\IN REi'fJOVt\L J\GEN'I' ----- ---- ---- ------- ------ -
Stain Ratings After Desir; m.1.ted 

Fab- Flbcr Content Number of Laundel"'lngs 
ric •. :~L 0 5 10 15 20 

~=-"::.:·.-- ..... --·- . ·- -==--==:.: ; 

---,------
Menn Hni1k 

1\ ] 00~~ Cotton 4.5 4.o 4.0 4.o 4.0 4.o 4.2 1 
- ----·--· . --- · 

4 . 0 _l If • 0 _ .. B "(0-30 Cotton- 5.0 4.o 4.0 4.0 Polyester 
---~---· --------- --

_____ .. __ 
4.2 1 

C Cotton- 4.5 4.5 4.5 4.o 4.0 4.o Polyester 4.2 1 
----·---- --·- _ ... _ --- ·- -- -·- ~--··---.. ·· --- _ .. ___ ··-

D 35-65 Cotton- 5.0 4.o 4.0 4.o 4.0 4.o Polyester 4.2 1 
------ - - - l-. 

PART IV: RHOPLEX SR S~l1AIN REMOVAL AGEWr --- --

A 10 

-

4. ;f 4. o o;t Cotton 4.0 4.o 4.0 4.o 4.0 1 

·---

B 70 -30 Cotton- 4.0 4.0 4.o 4.0 4.0 4.o 4.0 1 Polyester 
----· 

C 50 -50 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 Polyester 
----------- --

D 35 -65 Cotton- 4.0 4.o 4.0 4.5 4.5 4.5 4.2 1 Po lyc~J t er -



SUMMARY F, Continued 318. 

EVALUATION o·F COFFEE WITH CREAM STAIN F{.EMOVAL FROM FABRICS -

FINISHED WITH DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER 

PAR'T -V: CIRRASOL PT S'rAIN REMOVAL AGEN'I' ---

Fab- Stain Ratings After Designated 
Fiber Content Number of Launderings ric ·-0 5 10 15 20 25 Mean Rank - ·- ,.;;;;:: 

A 100% Cotton 4.0 4.o 4.0 4.0 4.o 4.0 4. 0 - 1 

B 70-30 Cotton- 4.o 4.0 4.o lL0 4.o 4.0 4.o 1 Polyester ...,_ ___ ..__ -
C 50-50 Cotton- 4.o 4.0 4.o 4.0 4.0 4.0 4.0 1 Polyester 

D 35-65 Cotton- 4.o lL0 1L 0 l~. 0 4.o 4.0 4 o .. ~. 1 Polyester 
- - ·-

SUMMARIZATION OF TOTAL SCORES AND RANK ORrlERS OF SCORES -- ----- ---- - --
. - -

Fab- Stain Ratings After Designated 
Fiber Content Number of Laundcrlngs ric •·--- . .. 

0 5 10 15 ~-2})~~ 25_JTotalJRank __ =====- .. - --. - . - -- ·-

A 100% Cotton 20. 5 20.0 20.0 20.0 20.0 20.0 120.5 4 

B 70-30 Cotton- 21. 0 20.0 20.0 20.0 20.0 20.0 121. 0 3 Polyester 

C 50-50 Cotton- 20.5 20.5 20.5 20.0 20.0 20.0 121. 5 3 
' 

Polyester 

D 35-65 Cotton- 21. 0 20.0 20.0 20.5 20.5 20.5 122.5 1 
Polyester . 

t--_ - -
Total 83.0 80.5 80.5 .s.o. 5 80.5 80.5 485.5 

.,____ 
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S U M M A R Y F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL AS A RESULT OF 

ONE LAUNDERING AFTER THE FABRICS FINISHED WITH WET FIXATION 

DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER HAD BEEN 

LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PART I: NO STAIN REMOVAL AGENT 

Fa.b- 1, 
r ·i '\ 'l __ l; 

A lO 
------···'-· 

Stain Hat:lngs After Designated 
· bcr Content Number of Launder,ings ·--± -

0 5 10 15 20 25 Mean Rank 
··- ---- ···----... ----- --

4 . 0 4 . 0 4 . 0 4 . 0-
-·--··-·-- - ·····---- ..:.:;.:==:===:.:.. f-::'-~-=-=-=--= ·---· 

0/C Cot ton 4.o l~. 0 4.0 1 
- _____ .., --~· -•----- ___ .... .. _ .. --·-------- -----

B /0 -30 Cotton- 4.0 4.o l~. 0 4.o 4.o 4.o 4.0 1 PolyesteP 
----·- •• --- - ------- -- --•--.--... -----·--· ·---·--·· 

C 50 -50 Cotton- 4.o 4.o 4.0 4.0 4.o 4.0 4.0 1 Polyester 
·--·--- ·- ----·- --- -·--- __ .. ___ - --- ·----·•--· ·------
--65 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.0 1 PolyGster 

PAR1' II: MISSION VALLEY srrAIN REMOVAL AGEN'r ---
A l007t 

B 

C 

D 

70-3 
Po 

50-5 
Po 

35-6 
Po -----

Cotton 

0 Cotton-
lycster 

0 Cotton-
lyester 

5 Cotton-
lyestc11 

-

4.Q 4.o 

4.o 4.0 
... 

4.0 4.o 

4.0 4.0 

·--t---•-
4.o 4.0 lLO 4.o 4.0 1 

·---- ----
4.o 4.0 4.o 4.0 4.o 1 

_;,..._ ... -· 
4.0 4.0 4.0 4.0 4.0 1 

4.0 4.0 4.0 4.o 4.0 1 
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SUMMARY F, Continued 

EVALUATION OF COFFEE WITH CREAM ·sTAIN REMOVAL FROM FABRICS 

FINISHED WITH WET FIXATION DURABLE PRESS AND VALSPEX - --- ----
(P-167) FABRIC SOFTENER 

---- ·-··------
Stain Ratlngs After- Des :lgna t ed 

Fab-
Fil>er Content Number of Launderings 

ric 0 5 10 15 20 25 Mean Rank 
I:=-·--·--·- ·--·- -·- - -. ===--==== ..... ~---·· ~----·---= ~=-.:..=--= 

A 100/& Cotton 4.0 4.0 4.o 4.0 4.o 4.0 4.0 1 
------ ------- ____ _. 

B 70-30 Cotton- 4.0 4.0 4.o 4.0 4.o 4.0 4.o 1 Polyester 
~----- ·- -- ---····- .---· ---- --·-·--

(1 50 .. 50 Cotton- 4.0 4.0 4.o 4.0 4.0 4.0 4.0 1 ,J Polyester 
------· - -· ·----

D 35-65 Cotton- 4.0 4.0 
Po lyes tc1• 

lL0 lL0 4.0 4.0 4.o 1 
I ..-.-• 

PART IV: RHOPLEX SR srrAJN REMOVAL AGEN'l1 ---- --

A 100;~ Cotton 4.0 4.0 4.0 l~. 0 4.0 4.0 4.0 1 

-- -
B 70-30 Cotton- 4.0 .4.o 4.0 4.o 4.0 4.0 4.0 1 Po lyes t e11 

---. ----- . 

C 50-50 Cot ton- 4.0 4.o 4.0 4.0 4.0 4.o 4. O. 1 Polyester 
·-

D 35-65 Cotton- 4.0 4.o 4.0 4.o 4.0 4.0 4.0 1 
Polyester 

-
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S U M M A R Y F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS 
FINISHED WITH WEI' FIXATION DURABLE PRESS AND VALSPEX ---- - --- - · ---

(P~167) FABRIC S0FrENER 

PAR'l~ J.: CIRRASOL PT STAIN RE~0VAL AGEN'I' 

Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 
'- -

A 100% Cotton 4.0 4.0 4.0 4.0 4.o 4.o 4.o 1 

B 70-30 Cotton- 4.0 4.0 4.0 4.0 4.o 4.o 4.o 1 Polyester 
.___ 

C 50-50 Cotton- 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 Polyester 

D 35-65 Cott o·n- 4.0 4.o 4.0 4.0 4.0 4.o 4.0 1 Polyester 
-

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES 

Fab- Stain Ratings After Designated J 
Fiber Content Number of Launderings ric 

0 5 10 15 20 25 Total Rank 
:::---=-.:.-= -- - -·-- _._. ·- - ·-·•---•-·- ·= --------··-

A 100% Cotton 20.0 20.0 20.0 20.0 20.0 20.0 100.0 1 
.. 

B 70-30 Cotton- 20.0 20.0 20.0 20.0 20.0 20.0 100.0 1 
Polyes·t er 

C 50-50 Cotton- 20.0 20.0 
Polyester 

20.0 20.0 20.0 20.0 100.0 1 
-

D 35-65 Cotton- 20.0 20.0 20.0 20.0 20.0 20.0 100.0 1 
Polyester I ,,___ _______ - -
Total 80.0 80.0 80.0 80.0 80.0 80.0 400.0 

~- -
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S
0·u M M J\. R Y E, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL AS A RESULT OF 

ONE LAUNDERING AFTER THE FABRICS FINISHED WITH WEI' . FIXATION - -- ---.-

DURABLE PRESS AND MYKON SF FABRIC SOFTENER HAD BEEN 

LAUNDERED THE DESIGNATED NUMBER OF TIMES . 

PAR'l1 I: NO STAIN REMOVAL AGENT 

F'ab- 11 I] rte · 
Stain HatJ.ngs After Designated 

·.ber Content Number of Launder1ngs 
0 5 10 15 20 25 Mean 

- ·---- :..==-=:-.: -·- •.. . - --
10 O'Jb I Cotton 4.0 4.0 4.o 4.0 4.0 4.0 4.0 

--·-··-·------- ----·- ----- - ·· ----- --
B yo -30 Cotton- 4.5 4.0 4.0 4.0 4.0 4.0 4.2 Polyester 

---- - . 

C so --50 Cotton- l~. 0 4.0 4.0 4.0 4.0 4.0 4.0 Polyester 
·-·- ---·-------- ___ _._ ~--- _______ .... 

D 35 -65 Cotton- 4.o 4.o 4. o. 4.0 4.0 4.0 4.0 Polyester 
·-- -

PJ\R'l.1 II: --- -- MISSION VJ\LLEY S~l'J\IN REMOVAL AGENT 

(; A 100? 

B 

C 

70-3 
Po 

50 ... 5 
Po 

----
D 35-6 

Po --------·--

Cot.ton 3.0 

0 Cotton- 4.o lycster 

0 Cotton- 4.o lycster 

5 Cotton- 4.0 lycster 

·-
4.0 4.0 4.0 4.0 4.o 3.8 

4.0 4.o 4.0 4.o 4.0 4.o 
-

4.0 4.0 4.0 4.0 4.0 4.0 
-~-----

4.0 4.0 4.0 4.0 4.0 4.0 
-

Rank 

1 

1 

1 

1 

2 

1 · 

1 

1 



323 
S U M M l\ R. Y , F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS 

FINISHED WITH WEr FIXATION DURABLE PRESS AND MYKON ---- ---- ---
SF FABRIC SOFTENER 

PARP III: SCO'l'CHGARD FC-218 S'I1AIN REMOVAL t\GENT 

Conteni-0 ·=-

Stain Ratings f\fter Designated 
I \•b lj_ Cl:· 

-------~· ;::_. ·---=-=---

1\ ol;ton 

Cotton-B 70--30 
Pol::, rest er~ 

r, v 

D 

hJ 50 . l •• ., 
Puly 

')C:.: 65· ,J:J-· 
Poly 

Cotton-
ester 

Cotton-
ester 

4.o 
---

4.0 
--·-• ·--

·4.0 
- ---

4.0 

Number of Launde1..,:i.ngs 

5 10 15 20 25 Mean --- - -
3.5 3.5 3.5 3.5 3.5 3.6 

------ -
4.o 4.0 4.o 4.0 3.5 3.9 

------ --------· .... -•---·------·----
4.o 4.0 4.o 3.5 4.o 3.9 

----- ------· 
4.o 4.0 4.0 4.0 4.0 4.o 

----·-

PAH'11 IV: ---- -- REOPLEX SR s rrAJN REMOVAL AGENT 

A 100 .'1/ Cotton 

B 70-
p 

------
C 50-

p 

;a 

-- -
30 Cotton-
olyester 
- --
50 Cotton-
olyester 

-·-----;-135-65 Cotton-
p olyester -- ···- ·-

4.0 

3.0 

3.0 

4.0 

4.o 4.o 4.0 4.0 4.o . 4. O 

3.0 3.0 3.0 3.0 3.0 3.0 
-- . 

3.5 3.5 3.5 3.5 3.5 3.4 
• . 

4.0 4.0 4.0 4.0 4.0 3.7 

Rank 

2 

2 

2 
--·-

1 

1 

2 

. 2 

2 



SUMMARY F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS 
·-- ----

FINISHED WITH WEI1 FIXATION DURABLE PRESS :AND MYKON - . ---· 
SF FABRIC SOFrENER 

PART V: CIRRASOL PT S'l1AIN REMOVAL AGENT --
Fab- Staln Ratings After Designated 
ric Fiber Content Number of Launderings 

q 0 5 10 15 20 25 Mean Rank . 

A 100% Cotton 4.0 4.0 4.o 4.o 4.0 4.o 4.o · 1 
--

B 70-30 Cotton- 4.0 4.0 4.o 4.0 4.0 ·4.o 4.0 1 Polyester 
----

C 50-50 Cotton- 4.0 4.o 4.0 4.o 4 .40 4.o 4.0 1 Polyester 

D 55-65 Cotton- 4.0 4.0 4.0 4.o 4.o. 4.o 4.0 1 Polyester 

SUMMARlZJ\~ION _Qf TO'l1AL SCORES AND RANK ORDERS OF SCORES 

Fab- Stain Ratings After .Designated 
Fiber Content Number of Launderings ric 

0 5 10 15 20 25 Total Rank 
=--:=. --- - ·-- - :: ---

A 100% Cotton 19,0 19.5 19.5 19.5 19,5 19.5 116.5 3 

B 70-30 Cotton- 19.5 19.0 19.0 19.0 19.0 19.0 114. 5 . 4 
Polyester . - -

C 50-50 Cotton- 19.0 19.5 19.5 19.5 19.0 19.5 116. Q . 3 
~- Polyester 

- -
D 35-65 Cotton- 20.0 20.0 20.0 20.0 20.0 20.0 120.0 1 

'---
Polyester - - -
Total 77.5 7.8.0 78.0 78.0 77.5 78.·o 467.0 

.. '\; : 

~. 
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SUMMA.RY F· Continued -- , 
EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL AS A RESULT OF 

ONE LAUNDERING AFTER THE FABRICS FINISHED WITH WET FIXATION 

DURABLE PRESS AND NO FABRIC SOFTENER HAD BEEN --- -- - - --- ----
LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAH'l' I: NO S'.l1.L\IN REMOVAL AGEWl' 

Fab-
ric b'ibcr Content 

0 

Sta..ln Ratings 
Number of ----··----5 10 15 

J\f t e11 Dealgnai:2:u 
Laundcr:i.ngs ___ .. .. ____ 

25 Mean .Hank --- .. ... ...;.·_ . ·--·· -·--• ·- -- :.=-=--.:.-:.: :-:.=...:-..:.:=.. ==-=-=-:: ---- -----· ...::-:-=--=-~.::-:.: - . ·---- ---··--
l\ l.001& Cotl.;on 4.0 4.0 4.0 4.0 4.0 4.0 4.0 1 

.... .. ------ ------·------- ·-------· --.. ·---- ·-·--·-· ·-•-----··----
B 70-30 Cotton- 4.0 4.0 Polyester 

!L 0 4.o 4.o 4.0 4.0 1 
·---- --·--· ------- --- - -~---·------

C 50-50 Cotton-I Polyester 4.0 4.0 4.0 4.o 4.0 4.o 4.0 1 

D 
-------·. ---------•-·- ·---t ···-·---· 

35-65 Cot ton-- 4.0 4.o 4.o 4.o 4.0 4.o 4.0 1 Polyester 

PART II: --- MISSION VJ\LLEY S'PAIN REMOVAL AGEN'l' --- -·---- -- --- ----- - -
A 100}6 Cotton 4.o 4.0 4.o 4.0 4.o 4.0 4.o 1 

·- ·-
B 70-30 Cot ton- 4.0 4.0 4.o 4.o 4.o 4.0 4.0 l· Polyester 

.._ ___ . -·--- --··--- ••----------- --~--
C 50-50 Cotton- 4.o 4.o 4.o 4.o 4.0 4.0 4.o 1 Polyester· - --- ------

L_ 35-65 Cotton- 4.0 4.o 4.5 4.5 4.5 4.5 4.3 1 Polyc8ter 
- - -
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S U M M A n Y_ , F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS 

FINISHED WITH WEr FIXATION DURABLE PRESS AND NO 

PAR'I' III: 

F'a;J . er 

FABRIC SOFTENER 

SCOTCHGAHD FC-218 S'l'J\IN REMOVJ\L AGEN1.1 

-------- ----- -- -
-

Sta:i.n Ratlne;s Arter De 

Content Number of Launderi 
signated 
ngs 

ric I Fib 0 5 10 15 20 25 . Mean Rank 
==-·~.:..: .\..: ---=---

1\ J.00 

B 70-
p 

~i Cotton 

30 Cotten-
olyester. 

·------ -----
5.0 4.o 

5.0 4.o 

·- ·- · .. ·---.....:--- ------·-· . . ·---.. ·-
? 

4.0 4.o 4.0 4. 0 4.2 1 
-

4.0 4.o 4.0 4. 0 4.2 1 
-- ---- ----.. -i----- ----:--
50 Cotton-C 50-

I )olyester ---·. ---·---. 

D 
~-, r::. 
.)'.J-

P 
65 Cotton-
olyester 

5.0 4.o 4.0 4.0 
-----·- - · 

5.0 4. o · 4.0 4.0 
-

PAR'11 IV: RHOPLEX SR srrAIN REMOVAL AGEN'r ----- -- -- -- --- ------ -

A 100'}& Cot ton 4.0 4.o 4.0 4. o· 
r---. 

B 70-30 Cotton- 4.0 4.o 4.0 4.o Polyester --
C 50 .. 50 Cotton- 4.0 4.0 4.0 4.0 Polyester ----
D 35-65 Cotton- 4.0 4.0 4.0 4.0 Polyester 

4.0 4. 0 4.2 1 

--- -~--
4.0 4. 0 4.2 1 

. - -- --· 

4.0 4.o 4.o 1 

---
!L 0 4.o 4.o 1 

~--
4.0 4.o 4.o 1 

·---·--~-----
4.0 4.0 4.o 1 

-
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SUMMARY F, Continued 

EVALUATION OF COFFEE WITH CREAM STAIN REMOVAL FROM FABRICS 
FINISHED WITH WET FIXATION DURABLE PRESS AND NO 

FABRIC SOFI1ENER 

PART V: CIRRASOL PT STAIN REMOVAL AGEN'I' --
Fab- Statn Ratings After Designated 
ric Fiber Content Number of' Launderings 

·-
0 5 10 15 20 25 Mean Rank 

.• ·-
A 100% Cotton 3,5 4.o 4.0 4·. o 4.0 4.o 3,9 2 

B 70-30 Cotton- 4.0 4.o 4.0 4.o 4.0 4.o 4.o 1 Polyester -
C 50-50 Cotton- 4.o 4.0 4.o 4.0 4.0 4.o 4.0 1 Polyester 

-- .. 
D 35-65 Cotton- 4.0 4.o !~. 0 4.o 4.0 4.o 4.0 1 Polyester 

SUMMARIZATION OF TO'I1AL SCORES AND RANK ORDERS OF SCORES -- --·-- ---- -- -- ----- ·-
;, Stain Ratings After Des:tgnated Fab- Fiber Content Number of Launderings ric --·---·-

0 5 10 15 20 25 Total Rank =::...·- --- --
____ .. ___ -·---·--
___ ,. ____ --·-

A 100% Cotton 20.5 20.0 20.0 20.0 20.0 20.0 120.5 4 
---- ---·· ---·--------

B 70-30 Co.tton- 21. 0 20.0 20.0 20.0 20.0 20.0 121. 0 3 Polyester 
~---- ·-

C 50-50 Cotton- 21. 0 20.0 
Polyester 

20.0 20.0 20.0 20.0 121. 0 3 
- -

D 35-65 Cotton- 21. 0 20.0 20.5 20.5 20.5 20.5 123.0 1 
Polyester -- -

1:'otal 83.5 80.0 80.5 80.5 80.5 80.5 485.5 
--'---
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STATISTICAL ANALYSIS OF DATA ---
CONCERNING LIPSTICK STAIN 

Summary G presents the total scores the rank orders 

of lipstick stain removal ratings. Noticeable differences 

were exhibited between this stain and the water-borne stains 

already discussed. The first ratings fluctuated with the 

fiber content and fabric finish. The greatest stain removal 

was evident after the initial laundering periods. As the 

number of launderings increased before staining,the rank 

orders of stain removal declined, indicating loss of finish 

due to the launderings. Lipstick stains are difficult to 

remove and the ratini; were not as high as those of the 

water-borne stains. 

Fabrics without Durable Press or Fabric Softener. ---- ----
The difference between the mean stain removal scores of the 

cotton fabric w:tthout durable press and fabric softener in 

combination with the various soil release agents were sig-

nificant. The untreated cotton fabric without soil release 

exhibited higher stain removal scores than did the untreated 

fabric with the addition of any one soil release agent. The 

difference between the following pairs of fabrics with vari-

ous soil release agents were highly significant: (a) cotton-

Polyester fabrics without durable press when compared to 

fabrics finished with Cirrasol, (b) cotton-polyester fab-

rics finished with Scotchgard when compared to fabrics 
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finished with Cirrasol, and (c) cotton-polyester fabrics· 

finished with Cirrasol when compared to fabrics finished 

with Rhoplex. The application of Mission Valley soil re-

lease to the untreated cotton fabrics surpassed fabrics 

treated with Cirrasol by a significant difference (P < 0.01). 

The stain removal scores of the 70-30 cotton-poly-

ester fabric without durable press, fabric softeners, with-

out soil release as well as fabrics with the various soil 

release agents were not significant. There were &light in-

dications that fabric treated with Cirrasol surpassed fabrics 

treated with Scotchgard and Rhoplex. 

The 50-50 cotton-polyester fabrics without durable 

press or fabric softeners in combination with the various 

soil release agents were not significant,except for the fol-

lowing comparisons. The fabrics treated with Cirrasol sur-

passed those fabrics finished with Rhoplex by a significant 

difference (P < 0.05). Slight significant differences were 

observed when the following pairs of comparisons were made: 

(a) cotton-polyester fabrics wit~out soil release when com-

pared to fabrics finished with Rhoplex, (b) cotton-polyester 

fabrics finished with Cirrasol when compared to fabrics 

treated with Mission Valley. 

The 35-65 cotton-polyester fabrics without durable 

press, fabric softener, or soil release agents were surpassed 

in stain release by fabrics finished with the various soil 

release agents at significant differences. The fabrics treated 
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with Scotchgard and Cirrasol rated higher when·compared to 

the untreated fabrics by differences which were highly sig-

nificant (P < 0.001). The Mission Valley and Rhoplex treated 

fabrics surpassed the untreated fabrics at significant dif-

ferences, P < 0.01 and P < 0.02, respectively. There were 

slight indications that fabrics treated with Cirrasol ex-

ceeded fabrics finished with Rhoplex and Mission Valley in 

stain release. 

Statistical comparisons of the removal of lipstick 

stain from pairs of the experimental fabrics without durable 

press, softeners or stain release revealed the fact that cot-

ton fabric retained more stain. The untreated cotton fabric 

was surpassed by the blends by differences which were highly 

significant (P < 0.001). 

When fabrics with Rhoplex soil release were analyzed 

it was found that the cotton fabric exceeded the 50-50 cotton-

polyester blend by a difference which was highly significant 

(P < 0.001). The 70-30 cotton-polyester blend surpassed the 

50-50 blend in stain release at a significant difference 

(P < 0.05). Slight indications were made evident by the 

fact that the 35-65 cotton-polyester blend was surpassed 

by the cotton and the 50-50 blend. 

Differences between the mean stain removal ratings 

of the various pairs of fabrics treated with Cirrasol soil 

release were highly significant. The fabric blends treated 
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with Cirrasol each surpassed cotton with the corresponding 

. finish at differences which were ·highly significant ( P < O. 001). 

Fabrics Finished with DMDHEU Durable Press and Val-

spe~ Fabric Softener. The statistical comparisons obtained 

by means of th_e "t" test on means of stain removal ratings 

of the various pairs of fabrics showed little significant dif-

ferences. Three slight differences were indicated when the 

cotton fabric finished with DMDHEU-Valspex with the addition 

of Cirrasol was compared to the corresponding durable press 

finish without soil release and the same durable press with 

Mission Valley or Rhoplex. 

The statistical comparisons of the 70-30 cotton-

polyester fabrics with DMDHEU-Valspex with the application 
I 

of the various soil release agents ~xhibited slight differ-

ences in stain release. The durable press fabric with the 

addition of Mission Valley soil release surpassed the durable 

press fabric without soil release agent and fabric with DMDHEU-

Valspex with Scotchgard by significant differences (P< 0.05). 

The effect of stain release of 50-50 cotton-polyester 

blend fabrics finished with DMDHEU-Valspex and Mission Valley 

soil release surpassed the fabrics without soil release·and 

those with Cirrasol by a highly significant difference 

(P < 0.001). The same durable press treatment with Mission 

Valley exceeded fabrics with Scotchgard and Rhoplex in stain 

release by a difference which was distinctly significant 
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(P < 0.01). Scotchgard treated fabrics surpassed the fab-

•rics to which Cirrasol was applied by a significant differ-

ence ( P < 0. 05) . 

The difference between the mean stain removal scores 

of the 35-65 cotton-polyester without soil release agents 

was surpassed by fabrics treated with Mission Valley, Scotch-

gard and Cirrasol by differences which were significant 

( P < O. 01). The Mission Valley treated fabrics surpasse_d 

fabrics treated with Scotchgard by a difference which was 

distinctly significant (P < 0.05). Fabrics finished with 

Rhoplcx exhibited superior stain removal ratings when com-

pared to fabrics treated with Cirrasol and Scotchgard. The 

differences were significant (P <0.01). 

Statistical data computed for the removal or lip-

stick from the experimental fabrics finished with DMDHEU-

Valspex but without soil release indicated that cotton and 

the 70-30 cotton-polyester blend surpassed the other two 

blends. On the other hand, the 50-50 cotton-polyester fab-

rics with the corresponding durable press treatment with 
. . 

the addition of Mission Valley exceeded in stain removal 

When compared to the 70-30 blend by differences which were 
•. 

significant (P < 0.05). The Rhoplex treated 35-65 cotton-

Polyester blend exceeded the 70-30 and 50-50 blends in stain 

removal by significant differences, P < 0.05 and P < 0.01, 
respectively. 
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The differences between the mean stain removal rat-

ings of fabrics with DMDHEU-Valspex with Cirrasol were not 

significant except for the following pairs of comparisons: 

(a) cotton when compared to the 50-50 cotton-polyester was 

significantly different (P < 0.02), (b) the 70-30 cotton-

polyester when compared to the 50-50 blend was highly sig-

nificant (P < 0.001), and (c) the 35-65 cotton-polyester 

when compared to the 50-50 blend was significantly differ-

ent (P < 0.01). 

Fabrics Fini~~ed with DMDHEU Durable Press and Mykon 

Fabric Softener. The statistical analysis of the data by 

means of the "t" test applied to pairts of cotton fabrics with 
'l 

respect to the removal of lipstick showed only slight sig-

nificant differences. There were slight indications that 

the DMDHEU-Mykon cotton fabric without soil release agent 

exceeded fabric treated with Mission Valley soil release. 

Two other indications were noted, that fabrics treated with 

Cirrasol in addition to the durable press surpassed fabrics 

with corresponding durable press with Mission Valley and 

Scotchgard soil release agents. 

The 70-30 cotton-polyester fabric treated with DMDHEU-

Mykon without soil release agents was surpassed by fabrics 

with the corresponding durable press with the addition of 

soil release at significant differences. Fabric to which 

Miss:i.on Valley was applied exceeded the Cirrasol treated 
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blend by a difference which was significant (P < 0.01). Two 

other comparisons gave indications that Cirrasol fabrics 

were also exceeded by fabrics treated with Scotchgard and 

Rhoplex. 

The 50-50 cotton-polyester blend treated with DMDHEU-

Mykon with the addition of Mission Valley soil release indi-

cated greater stain release than fabrics with the correspond-

ing durable press treatment without soil release or with the 

application of Scotchgard. 

The differences in stain removal scores of the 35-65 
cotton-polyester fabrics treated with DMDHEU-Mykon without 

soil release agents were exceeded by fabrics with the same 

type durable press treatment with the addition of soil re-

lease agents. The fabrics treated with Mission Valley and 

Rhoplex surpassed the fabrics without soil release at highly 

significant differences (P < 0.001). The fabrics treated 

with Mission Valley soil release exhibited greater stain re-

moval qualities than did fabrics with Cirrasol treatment. 

The difference was distinctly significant (P < 0.02). Fur-

ther investigation revealed the fact that fabrics treated 

with Rhoplex rated slightly higher in stain release qualities 

than did fabrics treated with Rhoplex or Cirrasol. 

The removal of stain from the experimental fabrics 

displayed statistical differences. The cotton fab~ic treated 

With DMDHEU-Mykon without soil release was superior in stain 

removal ratings when compared to the fabric blends with the 
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corresponding finishes. The 50-50 cotton-polyester without 

soil release exceeded the 70-30 ind the 35-65 blends by sig-

nificant differences, P < 0.05 and P < 0.02, respectively. 

The cotton fabric finished with Cirrasol in addition to the 

DMDHEU-Mykon treatment demonstrated superior stain release . . 

ratings when compared to the 50-50 and the 35-65 blends. 

Another highly significant difference was noted when the 

50-50 blend was compared to the 35-65 cotton-polyester. The 

difference was highly significant (P < 0.001). 

Fabrics Finished with DMDHEU Durable Press without 

Fabric Softener. The 100 per cent cotton fabric with DMDHEU 

durable press without soil release exhibited lower stain re-

moval ratings than fabric treated with the same type durable 
I 

press with the addition of soil rele~8e agents. The fabrics 

treated with Scotchgard and Cirrasol were superior in stain 

removal by significant levels of differences, P < 0.01 and 

P < 0.05, respectively. When the durable press fabric&· 

treated with Scotchgard and Cirrasol were compared to fab-

rics finished with Rhoplex, only slight significant differ-

ences were observed. 

The differences between stain removal scores of the 

70-30 cotton-polyester fabric finished with DMDHEU and Scotch-

gard exhibited higher ratings than fabrics treated with Cir-

rasol or those without soil release finishes. The fabrics 

finished with d~rable press and Scotchgard were superior in 
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stain release by a highly stgnificant difference (P < 0.001). 

The difference b·etween fabrics treated with DMDHEU · in com-

bination with Scotchgard and those with the corresponding 

durable press with Mission Valley was significant· (P < 0.05). 

The statistical analysis of data by means of the "t" 

test applied to pairs of the 50-50 cotton-polyester finished 

with DMDHEU showed slight signifi·cant differences. There 

were indications that the 50-50 blend treated with Cirrasol 

in addition to durable press surpassed fabrics with the same 

type durable press finish with the application of Mission 

Valley or Scotchgard soil release. The Cirrasol treated 

fabrics were superior to fabrics with DMDHEU without soil 

release by a difference which was significant (P < 0.02). 

The removal of stain from the 35-65 cotton-polyester 

fabrics finished with DMDHEU but without soil release dis-

played few statistical differences. Fabrics treated with 

each of the soil release finishes surpassed fabrics without 

soil release by significant differences. Fabrics finished 

with Cirrasol surpassed the untreated fabrics by a highly 

significant d~fference (P < 0.001). The fabrics treated· 

with Rhoplex and Scotchgard each surpassed the durable press 

treated fabric without soil release by differences which 

were significant (P < 0.02). 

Statistical comparisons of the removal of lipstick 

from pairs of the experimental fabrics without stain release 

a~ents. revealed the fact that fabrics of all cotton were 
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surpassed by the 50-50 and 35-65 cotton-polyester blends in 

stain release. The 35-65 cotton-polyester surpaised the 

70-30 and 50-50 blends by differences which were highly sig-

nificant (P < 0.001). The all cotton fabrics with Mission 

Valley were superior _in stain removal when compared t"o the 

different fabric blends. The cotton and the 70-30 cotton-

polyester treated with Scotchgard in addition.to the DMDHEU 

durable press surpassed the other two blends at differences 

significant at the 0.05 level. The stain release of the 

35-65 cotton-polyester with durable press and Cirrasol soil 

release surpassed the cotton and the 50-50 blend by a sig-

nificant difference (P < 0.01) and the 70-30 blend at a . 

higher significant difference (P < 0.05). 

' Fabrics Finished with Wet Fixatl~~ Durable Press and 

Valspex Fabric Softener. The mean stain removal scores of ---- ---
the fabric treated with wet fixation-Valspex without _ stain 

release were surpassed by fabrics treated with the corre-

sponding durable press finish in combination with the dif-

ferent soil release agents. Fabrics finished with Mission 

Valley and Scotchgard surpassed the fabrics without soil 

release by a highly significant difference ( P < 0. 001). · 

Differences in stain removal ratings of the cotton 

fabrics with wet fixation-Mykon revealed that fabrics treated 

With Mission Valley were superior to fabrics fini.shed with 

Cirrasol in addition to the durable press. The difference 
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was highly significant (P < 0.001). Other significant dif-

ferences in stain removal ratings between the various pairs 

of fabrics with soil release agents follow: (a) cotton fab-

ric treated with wet fixation-Valspex with Mission Valley 

surpassed fabrics with the corresponding durable press with 

Cirrasol by a highly significant difference (P < 0.001), 

(b) cotton fabric treated with wet fixation-Valspex with 

Scotchgard exceeded fabrics with the corresponding durable 

press with Cirrasol by a significant difference (P < 0.01), 

and (c) cotton fabric treated with wet fixation-Valspex 

with Rhoplex surpassed fabrics with the corresponding dur-

able press with Cirrasol by a higher significant difference 

(P < 0.05). 

The differences between the mean,stain removal scores 

of lipstick from the 70-30 cotton-polyeste~ fabric treated 

with wet fixation-Valspex was surpassed by fabrics with the 

same type finish with the addition of soil release agents. 

The durable press treated fabrics with Mission Valley released 

more stain then did the fabrics with the other soil release 

treatments. The difference was highly significant (P<0.001). 

Other differences in stain removal ratings between the fab-

rics with durable press with soil release revealed the fact 

that fabrics with Mission Valley surpas·sed fabrics treated 

With Scotchgard and Cirrasol by significant differences, 

P < 0.02 and P .( 0.01, respectively. 
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The 50-50 cotton-polyeste~ fabrics finished with wet 

fixation-Valspex were surpassed by fabrics with the same dur-

able.press treatment with the addition of Mission Valley and 

Rhoplex by highly significant differences (P < 0.001). The 

mean stain removal s~ores of the sq-50 blend treated with 

Mission Valley exceeded fabrics with the corresponding dur-. 

able press with Scotchgard and Cirrasol by significant dif-

ferences, P < 0.05 and P < 0.01, respectively. The Rhoplex 

treated fabrics were superior in stain release when compared 

to fabrics with Scotchgard and Cirrasol by differences which 

were significant (P < 0.02). 

The effect of-stain release of the 35-65 cotton-

polyester fabrics treated with wet fixation-Valspex in com-

bination with the various soil release agents surpassed fab-

rics wlth the corresponding durable press treatment without 

soil release. The fabrics treated with Rhoplex and Cirrasol 

surpassed the durable press treated fabrics by highly sig-

nificant differences (P < 0.001). The Mission Valley and 

Scotchgard finished fabrics exceeded the fabric without soil 

release at significant differences, P < 0.01 and P < 0.05, 

respectively. When the durable press fabrics with the addi-

tion of Rhoplex were compared to fabrics with durable press 

and Scotchgard or Cirrasol,significant differences were ob-

served. The differences were significant, P < 0.05 and 

P < ?,Ol, respectively. 
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The mean stain ratings of cotton and 70-30 cotton-

polyester fabrics treated with wet fixation-Valspex and 

Cirrasol were surpassed by the 50-50 and the 35-65 blends 

at significant differences (P < 0.001). The differences be-

tween the mean stain removal scores of the 70-30 cotton-

polyester was exceeded by the 35-65 blend with similar fin-

ishes. 

Fabrics Finished with Wet Fixation Durable Press· and 

~ykon SF Fabric Softener. The rank order established accord-

ing to statistic~l comparisons made with respect to stain re-

lease of cotton fabric with wet fixation-Mykon revealed the 

fact that fabric without soil release agents ranked lower than 

did fabrics treated with the various soil release finishes. 

The comparison of stain release scores of the cotton fabric 

without soil release was surpassed by fabrics treated with 

Scotchgard and Mission Valley by significant differences, 

P < 0.001 and P < 0.05, respectively. The Cirrasol treated 

fabrics were surpassed in stain release of lipstick by fab-

rics treated with Scotchgard and Rhoplex at significant dif-. . 

ferences (P < 0.01). 

The 70-30 cotton-polyester stain removal scores of 

fabrics with wet fixation-Mykon without soil release and 

those with the various soil release agents were not signifi-

cant except for the comparison of fabrics treated with Cir-

rasol. The Cirrasol treated fabric was surpassed by fabrics 
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treated with Rhoplex and fabrics without soil release agents 

by significant differences (P < 0.05). 
The differences between the mean stain removal rat-

ings of the 50-50 cotton-polyester finished with wet fixa-

tion-Mykon without soil release were surpassed by fabrics 

with the corresponding finish with the addition of Mission 

Valley, Scotchgard, and Rhoplex by significant differences 

(P < 0.01). When the fabrics treated with Cirrasol were 

compared to fabrics treated with Mission· Valley and Rhoplex, 

slight significant differences were observed in favor of 

fabrics with the Cirrasol finish. 

The 35-65 cotton-polyester fabrics with wet fixation-

Mykon without soil release were surpassed in stain removal 

by ~abrics treated with the various soil release. by signifi-

cant differences. The fabrics treated with Scotchgard, Rho-

plex and Cirrasol surpassed the fabric without soil release 

by highly significant differences (P < 0.001). Other com-

parisons of the 35-65 cotton-polyester showed that Cirrasol 

treated fabrics were surpassed by fabrics finished with 

Scotchgard and. Rhoplex by differences which were distinctly 

significant (P < 0.01). 
The statistical comparisons oft~~ removal of lip-

stick stain from pairs of the experimental fabrics without 

soil release showed that the 70-30 blend released more stain 

than d:l.d the cotton or the other fabric blends. · When fabrics 
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finished with wet fixation-Mykon with Cirrasol were analyzed 

it was found that the blends surpassed the cotton with the 

corresponding treatment. The differences were highly sig-

nificant (P < 0.001). 

Fabrics Finished with Wet Fixation Durable Press with-

out Fabric Softener. Statistical data computed for the stain 

removal ratings of lipstick from the experimental fabrics re-

vealed the fact that fabrics without soil·release were sur-

passed by fabrics finished with Mission Valley, Scotchgard, 

and Rhoplex. The differences were highly significant. The 

fabrics finished with Cirrasol experienced inferior stain re-

lease when compared to fabrics treated with the other soil 

release agents. Fabrics with Scotchgarq and Rhoplex each 
I 

surpassed the fabric treated with Cirrasol by highly sig-

nificant differences. 

The 70-30 cotton-polyester fabrics finished with wet 

fixation durable press with the various soil release agents 

exceeded fabrics with the same type durable press finish 

without soil release. Fabrics finished with Mission Valley, 

Scotchgard and Cirrasol surpassed the fabrics without soil 

release by highly significant differences (P < 0.001). ·There 

were slight indications that the durable press·finished fab-

ric with Cirrasol was surpassed in stain release by fabrics 

treated with the other soil release agents. 
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When the 50-50 cotton-polyester blend with wet fixa-

tion durable press was analyzed it was found that the fab-

rics without soil release_ were surpassed by each of the vari-

ous soil release agents by significant differences. Highly 

significant differences were experienced by fabrics finished 

with Rhoplex, Cirrasol and Scotchgard. The fabrics finished 

with Cirrasol were exceeded in stain release by fabrics 

treated with Mission Valley and Rhoplex by significant qif-

ferences (P < 0.02). 

The differences between the stain removal ratings of 

the 35-65 cotton-polyester fabrics treated with wet fixation 

durable press and Mykon fabric softener in combination with 

soil release exhibited significant differences. Fabrics 

without soil release were surpassed by fabrics with each of 

the various soil release agents. Fabrics treated with Scotch-

gard and Cirrasol surpassed fabrics without soil release by 

differences which were highly significant (P < 0.001). Sta-

tistical comparisons of the removal of lipstick stain from 

pairs of the experimental fabric with wet fixation and Cir-

rasol soil release exceeded fabrics with the corresponding 

durable press finish with the addition of a soil release 

finish of Scotchgard, Rhoplex or Mission Valley. 

The mean stain removal ratings of fabrics' treated 

with CJrrasol demonstrated statistical differences. The 

cotton-polyester blends exceeded in stain release when 
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compared to cotton by differences which were highly signifi-

cant. The 35-65 blend surpassed the 70-30 blend with the 

corresponding finishes by highly significant differences 

( P < o. 001). 

100 P~ Cent Cotton without Soil Release ~gent. A 

statistical analysis of the data by means of the "t" test 

applied to pairs of fabrics with respect to the removal of 

lipstick stain showed that fabrics without durable press or 

fabr:lc softeners surpassed fabrics given the DMDHEU durable 

press finish by .differences which were distinctly signifi-

cant (P < 0.02). The untreated cotton fabric surpassed the 

fabric treated with wet fixation by a highly significant 

difference (P < 0.001). The stain release ratings of fab-

ric finished with DMDHEU exceeded that of the other fabrics 

and finishes by a difference which was highly significant 

( P < 0. 001). 

70-30 Cotton-Polyester without Soil Release Agent. 

When the mean stain removal values of the experimental fab-
. . 

rics were compared statistically, it was evident that the 

untreated 70-30 cotton-polyester was superior in stain re-

moval to fabrics finished with DMDHEU-va:1spex and fabrics 

finished with wet fixation-Valspex. The differences were 

significant, p < 0.05 and P < 0.001, respectively. The 

fabrics finished with wet fixation alone were exceeded in 



stain removal by a highly s~gnificant difference the un-

treated fabrics. 

The difference by which fabrics ~inished with DMDHEU-

Valspex surpassed fabrics finished with DMDHEU-Mykon was 

significant (P < 0.05). Moreover, the fabrics finished with 

DMDHEU-Valspex displayed further superior ratings when com-

pared to fabrics finished with wet fixation durable press 

alone or in combination with Valspex fabric softener. The 

differences were significant, P < 0.01 and P < 0.001, re-

spectively. 

The cotton fabric finished with DMDHEU-Mykon was su-

perior in stain removal to fabric finished with DMDHEU alone, 

while fabric with the same type finish surpassed fabric fin-

ished with wet fixation-Mykon with a significant difference 

(P < 0.05). Fabric finished with DMDHEU without a fabric 

softener gave slight indications of being superior in stain 

release when compared to fabrics finished with wet fixation 

durable press. The differences between stain ratings of 

fabric finished with wet fixation-Mykon surpassed fabrics 

treated with wet fixation alone; the difference was highly 

significant (P < 0.001). 

50-50 Cotton-Polyester wi~hout Soil Release Agent. 

The mean stain removal ratings for untreated 50-50 ·cotton-

polyester surpassed those of fabric treated with DMDHEU-

Valspex by a difference which was significant (P < 0.01). 
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Other superior differences ·displayed by the untreated blend 

were evident when compared with fabrics treated with wet 

fixation alone as well as wet fixation with fabric softeners. 

The differences were highly significant (P < O.Odl). There 

were slight indications that fabrics finished with DMDHEU-

Valspex surpassed the other fabric finishes in the removal 

of lipstick stain. 

With respect to the 50-50 blend, the DMDHEU and DMDHEU-

Mykon finished fabrics displayed superior stain removal abil-

ity when compared to fabrics with wet fixation durable press 

without and in addition to Mykon and Valspex. The differ-

ences were highly significant. 

35-65 Cotton-Polyester without Soil Release !gent. 

Statistical data computed for the ease of removal of lipstick 

from the experimental fabrics made evident the fact that the 

untreated 35-65 cotton-polyester blend displayed only slightly 

significant differences. Fabrics finished with DMDHEU-Val-

spex and DMDHEU-Mykon indicated slightly superior ratings 

when compared to the other fabrics and finishes used in.the 

present study. 

100 Per Cent Cotton Finished with Mission Valley Soil 

Release Agent. The Mission Valley treated cotton fabric 

without durable press or fabric softeners revealed lower 

stain release ratings than did fabrics treated with DMDHEU 



durable press. Other sign~ficant differences between the 

st~in ratings of the cotton fabric may be surnmariz·ed as 

follows: (a) the fabric finished with DMDHEU-Valspex sur-

passed fabrics treated with wet fixation-Valspex ~Ya sig-

nificant difference (P < 0.05), (b) fabrics finished with 

DMDHEU-Mykon surpassed fabrics treated with wet fixation-

Valspex by a significant difference (P < 0.05), and (c) 

fabrics finished with DMDHEU only surpassed fabrics treated 

with wet fixation-Valspex by a significant difference 

(P < 0.02). There were slight indications that fabrics fin-

ished with DMDHEU were less susceptible to stains than were 

fabrics with the various other finishes. 

70-30 Cotton-Poly-ester Fj_nished with Mis~_!on Valley 

Soil Release AgeQ~• Statistical comparisons of the removal 

of lipstick from pairs of the experimental fabrics revealed 

the fact that fabrics given the DMDHEU-Valspex finish were 

superior to fabrics without durable press as well as those 

with wet fixation durable press. The following comparison 

of fabrics with regards to stain release were significantly 

different (P < 0.05): (a) cotton-polyester fabrics finish~d 

with DMDHEU-Valspex when compared to fabrics with wet fixa-

tion-ValspP.x finish, (b) cotton-polyester fabrics finished 

with DMDHEU-Valspex when compared to fabrics with wet fixa-

tion durable press finish, and (c) cotton-polyester fabrics 

finished with DMllifEU when compared to fabrics with wet 
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fixation-Mykon finish. Fabrics with DMDHEU durable press 

revealed slightly superior indications when compared to 

fabrics with wet fixation durable press. 

50-50 Cotton-Polyester Finished with Mission Valley 

Soil Release Agent. The mean stain removal scores of the 

70-30 cotton-polyester fabrics without durable press and 

softeners were exceeded by those fabrics treated with DMDHEU-

Valspex and DMDHEU-Mykon. In addj_tion, the cotton-polyester 

blend with DMDHEU-Valspex surpassed fabrics treated with 

DMDHEU-Mykon, faprics treated with wet fixation-Valspex and 

fabrics finished with wet fixation without a fabric sof-

tener. The differences between fabrics in these comparisons 

were highly significant (P < 0.001). Lower statistical dif-

fer~nces were observed when comparisons were made of fabrics 

finished with DMDHEU-Valspex and wet fixation-Mykon or 

DMDHEU without fabric softeners. The fabric treated with 

DMDHEU-Mykon surpassed fabric treated with wet fixation-

Valspex by a difference which was significant (P < 0.05). 

l2.::65·cotton-Polyester Finished with Mission Vallel 

Soil Release Agent. The statistical comparisons of the re-

moval of lipstick from pairs of the experimental fabrics 

made evident the fact that slight differences existed. The 

application of DMDHEU-Valspex made the fabrics less suscep-

tible to stain retention when comparison was made with fabrics 
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with other finishes used in the present study. Two- other 

differences were noted in stain release when fabrics fin-

ished with Mission Valley were analyzed. Fabrics finished 

with DMDHEU-Valspex in addition to Mission Valley were found 

to surpass fabrics treated with wet fixation durable press 

by a difference which was significant (P < 0.02). · The DMDHEU-

Mykon finished fabric surpassed fabrics with wet fixation-

Mykon by a significant difference (P < 0.05). 

100 Per Cent Cotton Finished with Scotchgard FC-218 

Soil Release Agent. Statistical comparisons of the removal 

of lipstick from pairs of the experimental fabrics with 

Scotchgard revealed the fact that fabric without durable 

press or fabric softener were superior to fabrics with wet . 
fixation durable press by a highly significant difference 

(P < 0.001). The untreated fabrics were superior to the 

fabrics with wet fixation-Mykon finish by a lower signifi-

cant difference (P < 0.05). The cotton fabric with DMDHEU-

Valspex were surpassed by fabrics treated with wet fixation-

Valspex. The. differenc.es were significant, P < O. 02 and 

P < 0.001, respectively. The differences between the cotton 

fabric to which DMDHEU was applied and ~_hose to which wet 

fixation durable press with the addition of fabric softeners 

was highly significant (P < 0.001). Two less significant 

differences were experienced between fabrics finished with 

DMDHEU when compared to fabrics with only wet fixation 
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treatment and fabrics with wet fixation-Valspex when com-

pared to fabrics with wet fixation-Mykon. The fabric treated 

with wet fixation-Valspex was surpassed in stain removal by 

fabrics with wet fixation at a highly significant difference 

(P < 0.001). 

70-30 Cotton-Polyester Finished with Scotchgard FC-218 

Soil Release Agen~. The mean stain removal ratings of the 

70-30 cotton-polyester fabric with Scotchgard without durable 

press or fabric softener was surpassed by fabrics treated 

with DMDHh7J in addition to Scotchgard by a difference which 

was significant (P < 0.02). The fabric with DMDHEU without 

fabric softener was surpassed by fabrics with the same type 

durable press treatment with the addition of Valspex by a 
I 

highly significant difference (P < 0.001). On the other hand, 

fabrics finished with DMDHEU-Valspex were superior in stain 

removal when compared to fabrics with wet fixation-Valspex 

by a difference which was significant (P < 0.01). 

The Scotchgard treated fabrics with DMDHEU-Mykon 

were exceeded by fabrics with DMDHEU without fabric softener 

by a difference which was significant (P < 0.05). Conversely, 

the DMDHEU-Mykon treated fabrics exceeded the fabrics fin-

ished with wet fi.xation-Valspex by a difference which was 

significant (P < 0.01). The stain removal ratings of fab-

rics with DMDHEU and those with wet fixation-Valspex surpassed 

the other fabric finishes by a significant difference ( P < O. 01) 
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The comparison of fabrics finished with DMDHEU also rated 

superior in stain removal to fabric with wet fixation-Val-

spex by a highly significant difference (P < 0.001). 

50-50 Cotton-Polyester Finished with Scotchgard 

FC-218 Soil Release Agent. The effect of stain removal from 

the 50-50 cotton-polyester fabric with Scotchgard, but with-

out durable press or fabric softener surpassed fabric fin-

ished with wet fixation-Valspex by a difference which was 

significant (P < 0.05). The difference in stain removal of 

fabric treated with DMDHEU-Valspex exceeded fabrics finished 

with wet f1xation-Valspex by a significant difference (P < 
0.05). On the other hand, the fabric treated with wet fixa-

tion-Valspex was surpassed by fabrics treated with wet fixa-

tion durable press by a significant difference (P < 0.02). 

Fabrics treated with durable press with the addition of 

fabric softeners indicated slight superior stain release 

ratings. 

35-65 Cotton-Polyester Finished with Scotchgard 

FC-218 Soil Release Agent. The statistical comparisons of 

35-65 cotton-polyester with Scotchgard in combination with 

- the different finishes revealed that fabric without durable 

press or softener surpassed fabric with wet fixation-Valspex 

by a significant difference (P < 0.05). The difference be-

tween the fabric with wet fixation-Valspex and those with 
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wet fixation-Mykon and wet fixation durable press alone was 

also significantly different (P _< 0.05). There were slight 

indications that fabric with DMDHEU-Valspex and fabric with 

DMDHEU-Mykon surpassed the fabric finished with wet fixation-

Valspex. 

100 Per Cent Cotton Finished with Rhoplex SR-488 

Soil Release Agent. Stain release of fabrics treated with 

Rhoplex without durable press and fabric softeners were sur-

passed by fabrics with DMDHEU with fabric softeners by dif-

ferences which were significant (P < 0.05). Differences in 

stain removal of fabrics with DMDHEU with Valspex and Mykon 

when compared to fabrics with wet fixation without fabric 

softeners was significant. The cotton fabric treated with 
I 

DMDHEU-Mykon exceeded fabric with w~t fixation durable press 

in stain removal by a difference which was distinctly sig-

nificant (P < 0.02). 

70-30 Cotton-Polyester Fj_nished with Rhoplex SR-488 

Release Ag~~- Statistical comparisons of the mean 

stain release measurements of cotton-polyester fabric fin-

ished with Rhoplex as well as with durable press in combina-

tion with fabric softeners and those without fabric soften-

ers showed only slight indications. The application of wet 

fixation durable press with Valspex finish indicated that 

these fabrics were less susceptible to stains. 
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35-65 Cotton-Polyester with Rhoplex SR-488 Soil Re-
. 

lease Agent. The statistical comparis?ns of the 35-65 
cotton-polyester fabric with Rhoplex and durable press were 

not significantly different in stain removal except for the 

following two comparisons. The fabric with DMDHEU-Valspex 

surpassed fabric without durable press and fabric softener 

by a significant difference (P < 0.05). The fabric treated 

with DMDHEU-Valspex also surpassed fabric finished with wet 

fixation durable press without fabric softener by a difference 

which was distinctly significant (P < 0.01). There were 

slight indications that fabrics treated with durable press 

with the addition of fabric softeners released more stain 

than did the fabrics without durable press or fabrics with 

durable press without fabric softener. 

100 Per Cent Cotton Finished with Cirrasol PT Soil 

Release Ag~nt. A statistical analysis of the data by means 

of the "t" test applied to various pairs of fabrics with 

respect to the removal of lipstick stain ·showed significant 

differences. The differences between fabrics treated with 

Cirrasol in addition to the DMDHEU durable press finish ex-

perienced superior ratings when compared to fabrics without 

durable press or fabrics with wet fixation. The differences 

were highly significant. '11he fabrics with DMDHEU without 

fabric softener were surpassed by fabrics with the correspond-

ing durable press treatment with the addition of Valspex and 



Mykon by significant l~vel~ of differences, P < 0.05 and 

P < 0.02, respectively. 
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70-30 Cotton-~olyester Finished with Cirrasol PT 

Soil Release Agent. The fabric treated with Cirrasol with-

out durable press surpassed fabrics with DMDHEU-Mykon by 

a difference which was significant (P < 0.02). The untreated 

fabric also exceeded in stain removal when compared to fab-

rics with wet fixation durable press with the addition of 

softeners by a highly significant difference (P < 0.001). 

The stain release ratings of fabric treated with DMDHEU-

Valspex as well as those treated with DMDHEU-Mykon surpassed 

in stain ratings fabrics with wet fixation durable press 

with each of the two fabric softeners. The differ~nces were 

highly significant (P < 0.001). On the other hand, fabric 

with wet fixation-Valspex ·was exceeded in stain release when 

compared to fabric with wet fixation-Mykon and wet fixation 

without fabric softener. The differences were significant, 

P < 0,01 and P < 0.001, respectively. One other comparison 

revealed the fact that fabric treated with only wet fixa-

tion exceeded fabrics with wet fixation by a difference 

which was highly significant (P < 0.001). 

50-50 Cotton-Polyester Finished with Cirrasol PT 

Release Agent. The statistical comparisons of the 
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50-50 cotton-polyeste~ fabrics without durable press or fab-

ric softener were less vulnerable.to staining than fabrics 

treated with durable press or fabric softeners~ The differ-

ences were highly significant (P < 0.001). It was also noted 

that fabrics with durable press finishes without fabric sof-

teners surpassed fabrics with corresponqing treatment with 

the addition of Valspex or Mykon at highly significant dif-

ferences. 

l2::.§2 Cotton-Polyester Finished ~ith Cirrasol 

Soil Relcas~ Agent. The mean stain removal ratings of 35-65 

cotton-polyester fabrics with Cirrasol, but without durable 

press finish surpassed the DMDHEU treated fabrics with the 

addJtion of Valspex or Mykon by differe!1ces which were sig-

niflcant (P < 0.05). I The untreated fabrics were also su-

perior in stain release of lipstick when compared to fabrics 

with wet fixation and the fabric softeners by highly sig-

nificant differences (P < 0.001). The cotton-polyester fab-

rics finished with DMDHEU-Valspex and DMDHEU-Mykon sur-

passed those fabrics with wet fixation durable press by a 

difference which was significant (P < 0.01). On the other 

hand, fabrics finished with wet fixation durable press wit~ 

fabric softeners were surpassed by fabrics finished with 

wet fixation durable press by highly significant differ-

ences. 
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RANK ORDER OF REMOVAL 

OF LIPSTICK STAIN 

Comparison of Fiber Content of Fabrics without Dur-

able Press, Fabric Softener, or Soil Release. The··100 per 

cent cotton r~ceived· the highest rank with 35-65 cotton-

polyester receiving the lowest rank; the other two blends 

fell between these two extremes. The following rank order 

was established as a result of statistical comparisons of the 

mean stain release scores: 

Fiber Content Rank Order ---
100 Per Cent Cotton 2 

70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 4 

Comparison of Fiber Content of Fabrics with Mission - --- ------ - ---- -
Valley Soil Release, bu~ ~ithout Durable Pres~ or Fabric 

Softener. Comparisons of the removal of lipstick from fab-

rics experienced no significant difference in mean stain 

release scores, throughout, with low scores for all fabrics. 

The statistical comparisons of fiber content according to 

rank order for the stained and laundered fabrics are shown 

in the following summarization: 
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Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cott on-Poly est er 3 
50-50 Cotton-Polyester 3 

35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics with Scotch-

gar2 FC-218 Soil Release Agent, but without Durable Press or 

Fabric Softener. The all cotton excee~~d irt stain release 

of lipstick when compared to each of the different fabric 

blends. The following rank order was established as a re-

sult of statistical comparisons of the mean stain release 

scores of the experimental fabrics: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

2 

3 

3 

3 

Co~§rlson of Fiber Content of Fabrics with Rhoplex 

SR-1~88 Soil Release Agent, but without Durable Press or 

Fabric Softener. No significant difference was experienced 

for the different fabric blends in the removal of lipstick 

stain. The rank order of statistical co~parisons established 

from the mean stain release rating of the different fiber 

contents follow: 



Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

3 
3 
3 
3 
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Comparison of Fiber Content of Fabrics with Cirra-

sol PT Soil Release, ~ut without Durable Press o~ Fa££iC 

Softeners. The all cotton was surpassed in stain release by 

each of the different fabric blends in the removal of lip-

stick stain from the stained and laundered specimens. The 

following rank order was established as a result of statis-

tical comparisons of the mean stain release scores of the 

experimental fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

·Rank Order -,--
4 
2 
2 
2 

Comparison of FibeE Content of Fabrics Finished with 

DMDHEU Dur~ble Press, ValsRex Fabric Soft~~~£, but without 

Soil B~!ea~~ Agent. All of the cotton-polyester fabric blends 

were surpassed by the 100 per cent cotton in the release of 

lipstick stain from the laundered specimens. The following 

rank order was established as a result of statistical compar-

isons of the mean stain release scores of the ~xperimental 

fabrics: 
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Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Mission 

Valle~ Soil Release Agent. The 50-50 cotton-polyester blend 

was surpassed in stain removal of lipstick by the 100 per cent 

cotton and the other fabric blends. The following rank order 

was determined by statistical comparisons of the mean stain 

release scores of the experimental fabrics: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order . 

2 

2 

3 
2 

Comparison Qf Fiber Content of Fabrics Finished with 

~MDHE~ Du~able Press, Valspex Fabric Softener, and Scotch-

FC-218 S~il Release Agent. No significant difference 

was evident in stain removal of lipstick from ~he experi-

mental fabrics. The rank order established as a result of 

statistical comparisons of the mean stai~ release ?btalned 

from laundering the stained specimens of different fiber · 

content are shown in the following summary: 
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Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Valspex Fabric Softener, and Rhoplex 

SR-1~88 Soil Release Agen~. The all cotton and the 35-65 

cotton-polyester blend surpassed the other two fabric blends 

in the removal of lipstick. The following rank order was 

determined by statistical comparisons of the mean stain re-

lease scores of fabrics: 

Fiber Content · Rank Order ,--
100 Per Cent Cotton 2 

70-30 Cott on-Po lye st er 3 

50-50 Cotton-Polyester 3 

35-65 Cotton-Polyester 2 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, ValsE~ Fabri£ Softener, and Cirrasol 

PT Soil Release ~en~. 1'he mean scores of stain remova1 of 

lipstick from the experimental fabrics revealed no signifi-

cant difference. The following rank order was established 

as a result of statistical comparisons of the mean stain re-

lease scores: 
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Fiber Content Rank Order 
100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, but without a 

Soil Release Agent.· The 100 per cent cotton surpassed each 

of the other fabric blends in stain removal of lipstick; the 

50-50 cotton-polyester received the second highest score 

while the other two fabric blends rated extremely low. The 

following rank order was established as a result of statis-

tical comparison of the mean stain release scores of fabrics: 

Flber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

· Rank Order r----

2 

4 
3 
4 

Compariso~ 2£ Fiber Content of Fabrics Finished ~ith 

~MDHEU D~£able Press, Myk£!! Fabric Softener, Mission 

Valley Soil Release Agen~. Comparisons of the removal of 

lipstick from fabrics revealed no significant difference in 

mean stain release scores. The following rank order was 

established as a result of statistical comparison of the 

mean stain release scores of fabrics: 



Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton~Polyester 

35-65 Cotton-Polyester 

Rank Order 

2 

2 

2 

2 
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, Mykon Fabric Softener, an~ Scotchgard 

~~=21§ Soil Release Agent. No significant difference in the 

removal of lipstick from the experimental fabrics was experi-

enced; each rated in third place. The following rank was 

established according to the statistical comparison of mean 

stain release scores of the experimental fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 

50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison~£ ~ib£!: Content of Fabri£~ Finished with 

DM~~EU Dur~ble Press, Myk~~ Fabric Softener, and Rhoplex 

SR-488 Soil Release The 100 per cent cotton and 35~65 
cotton-polyester blend exceeded the other two fabric blends 

in release of lipstick stain. The statistical comparisons 

of the mean stain removal from the experimental fabrics are 

shown in the following summarization: 



Fib er Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 3 
50-50 Cott on-Po lye st er 3 
35-65 Cotton-Polyester 2 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Dur~ble fress, ~ykon Fabric Softener, and ·Cirrasol 

P~ ~2!! Release Agent. Mean scores of the stain removal of 

lipstick from the experimental fabrics revealed no signifi-

cant difference; all of the scores were comparatively low. 

The following rank order was established as a result of a 

statistical comparison of the mean stain release scores: 

Fiber Content Rank Order ----
100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics Finished with - ---- ---- -- ---- ----- ~--
~MDHE~ Durable Press, but without Fabric Softener£~ §oil 

Release Agen~. The 100 per cent cotton and 70-30 cotton-

polyester blend received the highest rank with 35-65 cotton-

polyester blend falling to fourth place;. the 50-50 blend 

fell between these two extremes. The following rank order 

was established as a result of statistical comparisons of 

mean stain release scores of fabrics: 



Fiber Content 

100 Per Cent.Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton~Pblyester 

Rank Order 

2 

2 

3 
,4 
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Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press, wit!! Mission Valley Soil Release Agent, 

but without a Fabric Softener. All cotton and 70-30 cotton-

polyester exceeded in stain removal of lipstick when compared 

with the other two fabric blends. The rank order was estab-

lished as a result of statistical comparisons of the mean 

stain release obtained from laundering the stained fabrics 

of the different fiber contents are shown in the following 

summarization: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order -----
2 

2 

3 
3 

C?mparison ~f Fiber Content of Fabrics Finished,with 

DMDHEU Durable Press and Scotchgard FC-218 Soil Release Agent, ---- -- --- ---
bu~ without Fabric Softener. The 100 per cent ·cotton and 

70-30 cotton-polyester blend surpassed in stain release of 

lipstick when compared to the other two fabric bl~nds. The 

following rank order was established by statistical 



comparisons of the mean stain release made with respect to 

the fabrics of different fiber content falling within the 

category under discussion: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 2 

50-50 Cotton-Polyester 3 
35-65 Cot.ton-Po lye st er 3 

Comparison of ·F'iber Content of Fabrics Finished with 

DMDHEU Durable Press and Rhoplex SR-488 Soil Release, bu~ 

without Fabric Softener. All cotton exceeded the cotton-

polyester blends in the removal of lipstick stain from the 

experimental fabrics. The following rank order was estab-

lished as a result of statistical comparisons of the mean 

stain release scores of fabrics: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics Finished with 

DMDHEU Durable Press and Cirrasol PT Soil Release Ageg~, but 

without a Fabric Softener. The 35-65 cotton-polyester fab-

ric blend was exceeded in stain removal of lipstick by the 

100 per cent cotton and the other fabric blends. The rank 
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order obtained from the laundered stained fabrics of dif-

ferent fiber content by means of statistical comparisons 

are as follows: 

Fiber Content Rank Order 

100 Per Cent Cotton 2 

70-30 Cott on-Po lye st er 2 

50-50 Cotton-Polyester 2 

35-65 Cott on-Po lye st er 3 

Comparison ~f Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, but 

without Soil Rele~se Agent. No significant difference was 

observed in stain removal of lipstick from the experimental 

fabrics; all received relatively low ratings. The rank 

order established as a result of statistical comparisons of 

the mean stain release obtained from laundering the stained 

specimens of different fiber content are shown in the fol-

low1ng summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

4 
4 
4 
4 

Com2~rison of Fiber Content of Fabrics Finished with 

~et Fixation Durable Press, ValsEex Fabric Softener, and 

Mission Valley Soil Release Agent: Cotton as ·well as the 



different fabric blends each received a rank of three in the 

removal of lipstick stain from the experimental fabrics. 

The rank order established as a result of statistical com-

parisons of the laundered stained fabrics of different fiber 

content are as follow: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 

50-50 Cotton-Polyester 3 

35-65 Cotton-Polyester 3 

Comparison of Jnber CoQtent of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, an3 

Scotcb_gard FC-218 Soil Release Agent. No significant dif-, 
ference was evident in the stain removal of lipstick, all 

cotton as well as the different fabric blends rated extremely 

low. The rank order established as a result of statistical 

comparisons of the mean stain release obtained from launder-

ing the stained specimens of different fiber content are 

shown in the following summary: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 C8tton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

4 

4 

4 

4 
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Comparison 0£ Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Valspex Fabric Softener, and 

Rhoplex SR-488 Soil Release Agent. Both the 35-65 and 50-50 
cotton-polyester blends exceeded in stain removal of lip-

stick when compared to cotton and the 70-30 fabric blend. 

The rank order obtained from statistical comparisons of the 

laundered stained fabrics of different fiber content are 

shown in the following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

3 
3 
2 

2 

Comparison~£ Fiber Content of Fabrics Finished with 
I 

Wet Fixation Durable Press, Val~~ . Fabric Softener, and 

Cirrasol PT Soi! Release Agent. Fabrics with the highest 

polyester content received the highest ranks while fabrics 

with greater cotton percentage received lower ranks, although 

the mean scores were relatively low. The rank order of 

statistical comparisons established from the mean stain re-

lease rating of the different fiber content follow: 

Fiber Content -----
100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

4 
4 
3 
3 
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Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, ~kon SF Fabric Softener, but 

without Soil Release ~ent. The 70-30 cotton-polyester blend 

fabrics exceeded all other fabrics in this category in the 

removal of lipstick stain. The rank order established as a 

result of statistical comparisons of the mean stain release 

scores are as follow: 
. 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

4 
3 
4 
4 

ComEarison~of Fiber Content of Eabrics Finished with 

Wet Fixation Durable Press, Mykon SF Fabric Softener, and 

Mission Valley Soil Release ~~nt. ·Each of the different 

experimental fabrics in this category received a rank of 

three in the removal of lipstick stain. The following rank 

order was established as a result of stat·istical compari-

sons of the mean stain release scores of the laundered and 

stained specimens: 

Fiber Content 

100 Per Cent Cotton 

70-30 Cotton-Polyester 

50-50 Cotton-Polyester 

35-65 Cotton-Polyester 

Rank Order 

3 
3 
3 
3 



370 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Mykon SF Fabric Softener and 

Scotchgard FC-218 Soil Release Agent. The comparisons of the 

removal of lipstick from the fabrics experienced•no signifi-

cant difference in mean stain release scores. The following 

rank order was established as a result of statistical com-

parisons of the mean stain release scores: 

Fib er Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

3 
,3 

3 
3 

Comparison 0£ Fiber Content of Fabrics Fini.shed wit!} 

Wet Fixation Durable Pres~, Mykon §~ Fabric Softener, an2 

Bb~lex SR-488 So!l Release Agent. The 35-65 cotton-polyester 

fabric blend exceeded in stain removal when compared to the 

other fabrics in this category. The rank order established 

as a result of statistical comparisons of the mean stain 

release obtained from the laundered fabrics of different 

fiber content are shown in the following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

3 
3 
3 
2 



371 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, Mykon S~ Fabric Softener, and 

Cirrasol .!:'E Soil Release Agent. Each of the different cotton-

polyester blend fabrics surpassed cotton in the removal of 

lipstick stain. The rank order established as a result of 

statistical comparisons of the mean stain release from laun-

dered fabrics of different fiber content falling within this 

category are shown in the following summary: 

Fiber Content Rank Order ---
100 Per Cent Cotton 4 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press, but without Fabric Softener or 

Soil Release Ag~Q~• Comparisons of the removal of lipstick 

from the fabrics experienced no significant differences in 

the stain release scores of lipstick; ratings were extremely 

low. The following rank order was established as a result of 

statistical comparisons of the mean stain release scores: 

Fj_ber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

4 
4 
4 
4 
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Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press with Mission Valley Soi.l Release 

Agent, but without Fabric Softener. No significant differ-

ence was evident in stain removal of ~ipstick frqm the ex-

perimental fabrics; all received relatively low scores. The 

rank order established from statistical comparisons of th~ 

mean stain release obtained from laundering the stained fab-

rics are presented in the following summary: 

Fiber Content Rank Order 

100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 3 

Comparison of Fib~~ Content of Fabrics Finished with 

Wet Fixation Durable Press and Scotchgard FC-218 Soil Release 

~~nt, but without Fabric Softener. The 50-50 cotton-poly-

ester blend exceeded the other blends and 100 per cent cotton 

in the removal of lipstick stain from the experimental fab-

rics. The rank order established as a result of statistical 

comparisons of the mean stain release obtained from launder-

ing the stained specimens of different fiber content are 

shown in the following summary: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

3 
3 
2 

3 
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Comparison of Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press and Rhoplex SR-488 Soil Release 

Agent, but without a Fabric Softener. The 35-65 cotton-

polyester fabric blend _ exceeded the other blends .as well as 

all cotton in the removal of lipstick stain from the experi-

mental fabrics. The rank order established from statistical 

comparisons of the mean stain release obtained from launder-
. 

ing the stained fabrics are presented in the following sum-

mary: 

Fiber Content Rank Order ---- ----
100 Per Cent Cotton 3 
70-30 Cotton-Polyester 3 
50-50 Cotton-Polyester 3 
35-65 Cotton-Polyester 4 

Comparison Qf Fiber Content of Fabrics Finished with 

Wet Fixation Durable Press and Cirrasol PT Soil Release 

~gent, but with~~~ Fabric Softener. The different cotton-

polyester fabric blends each exceeded all cotton in the 

release of lipstick stain. The following rank order was 

established as a result of statistical comparisons of the 

mean stain release scores: 

Fiber Content 

100 Per Cent Cotton 
70-30 Cotton-Polyester 
50-50 Cotton-Polyester 
35-65 Cotton-Polyester 

Rank Order 

4 
2 . 

2 

2 
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SUMMf\RY G 

EVALUATION OF LIPSTICK STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS WITH NO DURABLE PRESS AND 

NO FABRIC SOFTENER HAD BEEN LAUNDERED THE DESIGNATED 

NUMBER OF TIMES 

-- --···-• ... --- -·-----··-·--
. Sta.t.n Ha.t:i.ngs After1 1:;csl~natcd. 
.i.i\;b-· It':ll>cr Content Number of Laund.er1:i.ngs 

--- -·-··-------·----------....----, 

l1lC ---o--T·--s--r-io 15 20 25 ·1~1c~ar~-riiank 
-· ... ·:,._:,__-•--·:· ~---:..:.=-.....:-.:-····~:::~~-==-·.:.-~ -·-•··•=·= .. .. .. -~-:===-":":" .. :: • ..::.--:-···--== ----· ------•-· ..:;::::-_ . - ------ ... . -

A 

n 

D 

A 

Polyester' 

50--50 Cotton-
Polyester 

3:> -65 Cott on-
Po lycrn t er 

l001fi Cotton 
----------·- ·•-

B -(0-30 Cotton-
Polyester 

----·----· 4------ -------· 
C 50-50 Cotton-

Polyester 
-----. .. 

......, r:: ,. ,- Cot t.,·:m-D _) :J -l"):J 
Polyester 

4.0 4.0 4.0 4.0 3.0 3.0 3.6 2 

4.0 3.0 3.0 3.0 2.0 2.0 3 

3.0 3.0 3.0 3.0 3.0 2.0 2.8 3 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 4 

3.5 3.0 2.0 2.0 1.5 1.5 2.2 3 
---- --•---~-

4.o 3.5 2.5 1.5 2.0 2.0 2.6 3 

4.0 3.0 2.0 2.0 2.0 1.5 2.4 3 
- ----· ·-·-----

4.0 3.0 2.5 2.0 2.0 1.5 2.5 3 
--.._._ ___ ----------~---·--·-·· 
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SUMMARY G, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS WITH NO 

DURABLE PRESS AND NO FABRIC SOFTENER -- - - --- ----

PAR'I'. III: Scor11CHGARD li1C-218 sr.L1AIN HEMOVAL AGENT -----E Fab-
Staln Ratings After Designated 

ric Fl.be r Content 
~::=.--_..: · -:.:;,::. .. -·--··- -

A 

B 

C 

D 

70-3 
Po 

Cotton 

0 Cotton-
lycstei1 
-

35-6 
Po 

0 Cotton-
lyes Cer 
,-
:J Cotton-
J.yester 

-----
0 -.. --

4.0 

4.0 
-·-·-

3,5 
-·--••-.. 

3.5 
---~----

5 --------
3.5 

2.0 
-•· 

3,5 
--

3.5 

Number of Launderings 
10 15 20 25 Mean Hank - - ··- ----- - -. ..:: --·•-·· 

3.0 3.0 3.0 2.5 3,2 2 
- ·----· --------· ----·-

2.0 2.5 2.0 2 .. 0 2.4 3 
----·· ------··· 

3.0 2.5 2.0 2.0 2.7 3 
.. . ----·~ --·· --------· 

3.0 3.0 2.5 2.0 2.9 3 
-

PJ\WJ1 JV: RHOPLEX SR srrJ\IN REMOVAL AGEWl, --·---- - -- - --- ---- --
A 100;6 Cotton 3.0 3.0 2.5 2.5 2.0 2.0 2.5 3 

------- ·--· ----· - -----
B 70-30 Cotton- 3.5 3.0 2.0 2.0 2.0 2.0 2.4 3 Polyester 

- - -
C 50-50 Cotton- 3.0 3.0 2.5 1.5 1.5 1.5 2.2 3 Polyester 

-------·----·----. __ .. .,_ ..... _ ------ - --~-
D 35-65 Cotton- LL 0 3.0 Polyester 2.0 2.0 1.5 1.5 2.3 3 

-
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EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS WITH NO. 

DURABLE PRESS AND NO FABRIC SOFTENER 

PART V: CIRRASOL P'l' STAIN REMOVAL AGb~'I1 

Fab- Stai.n Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 
·- - ·-

A 100% Cotton 1.0 1.0 1.0 1.0 1.0 1.0 1.0 4 
-· 

B 70-30 Cotton- 4.0 3.0 3.0 3.0 3.0 3.0 3.2 2 Polyester 
-

I 

50-50 Cotton-C 4.o 3.0 3.0 3.0 3.0 3.0 3.2 2 Polyester 

D 35-65 Cotton- 4.0 3.0 3.0 3.0 3.0 3.0 3.2 2 Polyester 

SUMMARIZATION OF TOTAL SCORES AND RANK onbERS OF SCORES ------- -- ----- ---- ·-- --
Fab-. Fiber Content r:LC 

Stain Ratings After Designated 
Number of Launderings 

1-----.--,, 

0 5 10 15 20 25 Total Rank 
-----·- ------=====t==----- -----==- . ----- ____ .. ____ ·--·-·-

A 1009t Cotton 15.5 14.5 12.5 12. 5 10.5 10.0 75.5 3 

B 70-30 Cotton-
Polyester 19.5 14.5 12.5 12.0 11. 0 11. 0 80.5 1 

C 50-50 Cotton-
Polyester 17.5 15.5 13.5 12.0 11.5 10.0 80.q 1 

D 35-65 Cotton-
Polyester 16.5 13.5 11.5 11. 0 10.0 10.0 72.5 4 

---
Total 69.0 58.0 50.0 47.5 43.0 41.0 308.5 



S U M M A R Y g, Continued 

EVALUATION OF LIPSTICK. STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS WITH DMDHEU DURABLE PRESS 

AND VALSPEX (P-167) FABRIC SOFT$NER HAD BEEN LAUNDERED 

THE DESIGNATED NUMBER OF TIMES 

PART I: NO STAIN REMOVAL AGENT 

Stain Hntlngs Aftc1, Des:l.gnated Fab- Ii':i. ber Ccntcnt NumbeP of Lau.nderlngs 
P:l.C -

_ ?_ .. ,...I __ ?~:CT?. .- _ 15 --[!~=-- 2 5 Menn 
==:..:--=...~; ---- .. ·-· ··- - . -- ·--

I\ 1001t Cotton 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
._ _____ ··-·------· . --··--- -•-•·- ·• ·-- -·-•-· ·------·-----· 

I3 70--30 Cotton- 3.0 3.0 3.0 2.0 2.0 2.0 2.5 Polyester 
-·------·- -- __ .. ___ -- --·------- -

C 50-50 Cotton- 2.0 2.0 2.0 2. o· 2.0 2.0 2.0 Polyester I 

- ·-- ------- ---- ---- ---
]) 35-65 Cotton-- 2.0 2.0 2.0 2.0 2.0 2.0 2.0 Polyester 

.____~------ ----·- -

P /\H'l1 II: MISSION VALLEY S~l'/\IN REMOVAL AGEN'l1 

-----
A lOOjb Cotton 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

,.__ ___ -·--- .. _._ 
n 70-30 Cotton- 4.0 3.5 3.0 3.0 3.0 3.0 3.0 Polyester 

377 

Hnnk: -
2 

3 

3 
-----

3 

2 
·-

2 
·--- ---- .. .... -- '--•--· ~----- ------· 

C 50-50 Cot; ton- 4.0 4.0 4.0 4.0 3.5 3.5 2.8 3 Polyester 
. -·· -

D 35-65 Cotton- 4.0 4.o 3.5 3.0 3.0 3.0 3.4 2 Polyester ____ ,___ ·-·-~-
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S U M M .l\ R Y a., Cont:tnued 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 

WITH DMDHEU DURABLE PRESS AND VALSPEX (P-167) 
FABRIC SOFTENER 

PARrr III: scorrCI·IG/\HD FC-~~18 S'.rAIN REMOVAL P,GEN'l' 
------- ---

Slain natJngs 
Fab-
l''ic Fiber Content 

0 
===t-- T5 :-:--=,:..:·--~.= 

A 100;6 Cot ton 2 
------- ·-·--------1--

13 70-30 Cot ton-
Polyct, ter 3 

------ ·----------------
C 50-50 Cotton-

Polyester 3 

.o 3.0 
---· 

.o 3.0 
--

.5 3.0 
... ___ -----

D 35-65 Cotton-
Polyester 3 .o 3.0 

----·--

Number of 
10 15 ---·---
3.0 3.0 

2.5 2.5 

3.0 2.0 
i,..----

2.0 3.0 

After Desj_gnated 
Launderings 

-20 25 Mean Rank 
~==.:-= ==--===.:-=....-:. - ·-----· ----

3.0 3.0 2.8 3 
----

3.0 2.5 2.7 3 
----- ---•·--·---·-- ... --- ' 

2.0 2.5 2.7 3 
------ ·· ----
2.5 2.5 2.7 3 

' ··------·---

PART IV: RTIOPLEX SR STAIN REMOVAL AGENT 

A {; 1007 
·---------

B 

C 

D 

70-3 
Po 

50-5 
Po 

35-6 
Po 

·--

Cotton 3.0 
-

0 Cotton- 2.0 lyester 
-

0 Cotton-- 3.0 lyester' 
.,_ __ 

5 Cotton- 3.5 lyester 

3.0 3.0 3.0 3.0 3.0 3.0 2 

--· ----·------•---t 
3.0 3.0 3.5 3.0 3.0 2.9 3 

·-

3.5 2.5 2.0 2.0 2.0 2.5 3 
-- .-..-... --- ------ -----
3.5 3.5 3.5 3.5 

--··--·· ... 
3.5 3-51 2 _____ ._ ____ ----
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EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 
WIT!! DMDHEU DURABLE PRESS AND VALSPEX ( P-167) 

FABRIC SOFTENER 
PART V: CIRRASOL PT S'l1AIN REMOVAL AGEN'I 

Fab- Staj_n Ratings After Desj_gnated 
Fiber Content Number of Launderings ric -· 0 5 10 15 20 25 Mean Rank 

·---
A 100% Cotton 2.0 2.0 3.0 3.0 3.0 3.0 2.7 3 

---
B 70-30 Cotton- 2.5 2.5 3.0 3.0 3.0 3.0 2.8 3 Polyester 

-- ·-
C 50-50 Cotton- 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3 Polyester 

--·- ----
D 35-65 Cotton- 2.0 3.0 3.0 3.0 3.0 3.0 2.8 3 Polyester - --·-

- ---
Stain Ratj_ngs After Designated 

Fab- Flber Content . Number of Launder:i.ngs 
rlc ~---,-- •-.-

0 5 10 15 20 25 Total Rank 
t=:=====-= ·- - - ·-- - - . ·-· ·- -- .~ 

A 100% Cotton 13.0 14.0 15.0 15.0 15.0 15.0 87.0 1 
t---~--- ----·--

B 70-30 Cotton- 14 .. 5 15.0 14.5 14.o 14.o 13.5 85.5 3 Polyester 
------ - -

C 50-50 Cotton- 14. 5 14.5 13.5 12.0 11.5 12.0 78.0 4 
Polyester ,_ ____ --- ---

D 35-65 Cotton- 14. 5 15.5 14.o 14.5 14. O 14.0 86.5 2 
Polyester I 

r---- - --·-
'I'otal 56.0 59.0 57.0 56.0 54.5 54.5 337.0 

.._ __ . -- --------
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SUMMA.HY G, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS WITH DMDHEU DURABLE PRESS 

AND MYKON SF FABRIC SOFTENER HAD BEEN LAUNDERED --- ---- - -- ----
THE DESIGNATED NUMBER OF TIMES 

PAWI' I: NO Sri'AIN HEMOVJ\L AGEN~~ 

Fab- F:lbe 
Stain Rat:lngs l\fte:r Dcsir;nated 

r Contcn t Numbc~r of Lau.nderJngs 
r-Jc ------ ·1 ·-··· 1 ·-- · - . -

0 5 10 15 20 25 Menn •-----·-. ___ ..,_. - ----- --·==----- -=:-::.::.: - ·. - ··-· • • ----= . ----------
J\ 

B 

Cotton ____ ... _____ 

Cotton-/0-30 
Po lyester• 

-----·---
I r::o .... C J -:J 

Po 
0 Cotton-
lyester 

]) 35-6 
Po 

------------
5 Cotton-
lycstcr-

3.0 
--·-

3.0 
---
2.0 

1.0 

3.0 3.0 3.0 3.0 
------ ------ ---- -- ·-·--··--

1.0 1.0 1.0 1.0 
--------------
2.0 2.0 3.0 3,0 
---· 
1.0 2.0 2.0 2.0 

PAirr II: MISSION VJ\LLEY S'I'J\IN REMOVAL AGFJ'.Jtr -----· - ,----
A 1007t Cot ton 3.0 3.0 3.0 3.0 3.0 

·- ----•-- ---- -- ·- ~---
B 70-30 Cotton-

Polyc.ster 3.0 3.0 3.0 
-~--- ------------ -·-

C 50-50 Cotton- 3 o 3 o 
I 3. 0 • • )olyestcr 

3.0 3.0 

3.0 3.0 

3.0 3.0 
------- _. ___ 

2.0 1.5 
,.. ____ ----
3.0 2.5 

1.0 1.5 
-

-.. -, 

3.0 3.0 
----
3.0 .3. O 

--· ------
3.0 3.0 

---------·-- ---- ---· 
D 35-65 Cotton- 3.0 3.0 3.0 Polyester 3.0 3.0 3.0 3.0 

------·~ ·------------· ··-- ---·- ·· ,.__ 

Rank 

2 

4 

3 

4 

-

2 

2 
-

2 

2 . 



SUMMARY G, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 
"O 

.WITH DMDHEU DURABLE PRESS AND MYKON SF FABRIC SOFTENER 

P J\Rrr III: SCO'J'CHGARD FC-?.18 srrAIN REMOVAL AGENT --- -- -Staj_n Ratings l\fter Dcs:lgnated 
F.i.be!l Content Number of Launderings ---0 5 10 15 20 25 Mean Rank --· ---·· :. ===--:..- __ -- ·- -- . -- ~= .. ---··- ----·· - - ·-

A 

B 

(' 
\ .,I 

J) 

1007t Cotton 
-1-•·---

70-30 Cotton-
PolyestP-!' 

·--·-·· 
50-50 Cotton-

Polycstc.r 
- - · ·-· 

35-65 Cotton-
Polyester 

-----------

4.0 3.0 3.0 2.0 
----

4.0 3.0 3.0 2.5 
·--.. -.. _ ------

3.5 3.0 2.0 2.0 
-- --· -----· 

3.0 3.0 2.0 3.0 
-----·--·- ·-

P J\HT IV: RHOPLEX SH SrJ'AIN REMOVAL J\GENT 

A 

B 

C 

100 

70-
p 

50-
p 

D 35-p 

,,I._ ,o Cotton 
------

30 Cotton-
olyester 

50 Cotton-
olyestcr 

-
65 Cotton-
olycster 

4.0 3.0 3.0 3.0 
--------

4.0 3.0 2.5 2.5 
----- ·-·-----

3.5 3.0 3.0 3.0 ____ ,.. 

4.0 3.0 3.0 3.0 
·---. ------

1.5 1.5 2.5 3 
~---

2.5 2.5 2.8 3 
·---- --·····----- ·---~-- ....... . ----·--

2.0 1.5 
2. 31 3 ·--·-.. ·-·-- - ··-••·-.. --·- ---··-· ·-··•--· -·· ··-·-·-

2.5 2.5 2.7 3 
- -·-·-------·· -----·-

-

3.0 3.0 3.2 2 
-

3.0 2.5 2.9 3 

1.5 2.0 2.7 3 
--- ..;.. --·-

3.0 2.5 3.6 2 



S U M M A R Y _Q, Continued 382 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 

WITH DMDHEU DURABLE.PRESS AND MYKON SF FABRIC SOFTENER 

PART V: CIRRASOL PT S'l1AIN REMOVAL AGEN'I' 

Fab- Stain Ratings After De.signated 
Fiber Content Number of Launderings ric _, 

0 5 10 15 20 25 Mean Rank 
·- - ·== 

A 100% Cotton 3.0 3.0 3.0 2.5 2.0 2.0 2.6 3 

B 70-30 Cotton- 3.0 2.5 2.5 2.5 2.0 2.0 2.4 3 Polyester 
·-

C 50-50 Cotton- 2.5 2.5 2.5 2.5 2.5 2.5 2.5 3 Polyester 

D 35-65 Cotton- 2.5 3.0 3.0 2.5 2.5 2.5 2.7 3 Polyester 
- -

SUMMARTZNI'ION OF 110'J1J\L SCORES AND RJ\NK ORDERS OF SCORES ------- -- ---- ---- ------· ·-
Stain Ratings Af'ter Designated 

Pab- Fiber Content Number of Launderings 
r1c 

0 5 10 15 20 25 Total Rank ·- -·- -- _________ _.. 

t='==--======- - ---- -- ·- -------- -· -
A 100% Cotton 17.0 15.0 15.0 13.5 12.5 12.5 85.5 1 

B 70-30 Cotton- 17.0 12.5 12. 5 13.5 11.5 12.0 79.0 2 
Polyester 

- . ~--
C 50-50 Cotton- 14.5 13,5 

Polyester 
12. 5 12.0 12.0 12.0 76.5 · 4 

f--

D 35-65 Cotton- 13.5 13.0 
Polyester 

13.0 13.5 13.0 11.5 77.5 3 

---- - . 
'I'otal 62.0 54.o 53.0 52.5 49.0 1~8. 6 318.5 

-



S U M M t\ H Y G, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS WITH DMDHEU DURABLE PRESS ----------
AND NO FABRIC SOFTENER HAD BEEN LAUNDERED ------

THE DESIGNATED NUMBER OF TIMES 

PAH'11 I: NO S1'J\IN HEMOVJ\L AGEN~r 
------
Fab-· li1ibc11 Content Pie 

1001b Cotton 

Stain Hating;s After Des:l.gnatcd 
Number of Launderings 

0 Jie a-n7Runk 
=---. -= ··• -~ '=--==.:..=:::: 

----·-- .. 
25 [ r 5 10 15 20 

, __ ,._:===:-:.:.:-..: =- ··:::==: =--· -----· ----':'1--.. 
3.0 3.0 3. 0 3.0 3.0 3.0 3.0 2 

.... ---•---&.• -·---·--- -··-·· -·-· --
T3 3.0 3.0 3.0 3.0 3.0 (0-30 Cotton- 3 o . Polyester 3.0 2 

C 50-50 Cotton-
Polyester 3.0 

-
3.0 

_ ,... _ ·-----
1.0 

3.0 2.0 
--... .... ___ --·-·-
1. 0 1.0 

·---~.--~-

-
2.0 2.0 2.5 3 
--.. ··-·"' ----- · 
1.0 1.0 1.0 4 

----------

MISSION VALLEY srrAIN REMOVAL AGEN'l1 

-~-----·- -----
[\ u~' /0 Cotton 4.0 4.0 l~. 0 3.0 3.0 3.0 3 

·----
l3 • 0 2 -30 Cot ton-• 4.0 3.0 3.0 3.0 2.5 2.5 3 Polyester 

·---- --~ .. ·-- -·--· 
C so -50 Cotton- 4.0 3.0 3.0 2.0 1.5 1.0 2 Polyester • 4 3 

·----·- - · ---- .... - ... - ---- -· 
D -65 Cot ton-- 4.0 3.0 2.5 2.0 2.0 1.5 2 Polyester . 5 3 

----------~---~--~ ·- -·-·- •'----•-~---·-
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S U M M A R Y , G, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED . 

WITH DMDHEU DURABLE PRESS AND NO FABRIC SOFTENER --- --- -- - - --- ----

PAWr III: SCO'I.1CHGJ\RD FC-218 S'l.11\IN REMOVAL AGENT 

Fab-
ric Flbcr Content 

----· -·-·-· 
A 

B 

C 

J.00;~ Cott on 

70-30 Cot ton--
Po lyes t 1-:;r~. 

50-50 Cot Lon-
Polye:::;tcr 

---·--•·t-------

D 35 .. 65 Cotton-
Polye8ter· 

Stain Ratings l\fter Deslgnated 
Number of La.under j_ ngs 

r-0 I 5 15 20 25 Mean ---[ -- . - ::-:-=:.::..-::.=: 

4:~. 4_:_~_ 3.5 3.5 3.5 3.0 3.6 
--------- ---... ---· 

4.0 3.5 3.5 3.5 3.5 3-5 3.6 
---- ---·· i----------· ~-.. -· 

3.5 3-5 2.5 2.5 1.5 1.0 2.4 
-------

4.0 2.5 2.5 2.5 1.5 1.0 2.5 
·-------- --

Pl\H'.L1 IV: RHOPLEX SR srJ'J\lN REMOVAL AGEWI1 
---- -·-------

A 

B 

100;'6 Cott ·on 

70--30 Cot 
Polycct 

·ton-
·er 

--•·1------

C 

D 

50-50 Cot 
Polyest 

·ton-
·er 

35-65 Cot 
Polycst 

:ton-
·er 

4.o 

4.0 

4.0 

4.0 
. 

3.5 3.0 2.5 2.5 2.5 3.0 

4.0 4.0 3.0 1.5 1..0 2.9 
-----

3.5 3.0 3.0 2.0 1.0 2.7 
.. 

-· -

4.0 3.5 2.0 1.5 1.0 2.7 

--

Ra.nlc 
==:--= 

2 
---

2 
..------

3 

3 

2 

3 

3 

3 



SUMMARY G, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISH~. · 

WITH DMDHEU DURA:~LE PRES~ AND NO FABRIC SOFTENER 

PART V: CIRRASOL PT STAIN REMOVAL AG~1'T'I1 

Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank 
·-

A 100% Cotton 4.o 4.o 3.5 3.5 3.0 3.0 3.5 2 

B 70-30 Cotton-
Polyester 4.o 4.o 3.0 3.0 3.0 3.0 3.3 2 

----- ·-
C 50-50 Cotton- 4.0 3.5 3.5 3.5 3.0 3,0 3.4 2 Polyester· 

D 35 .. 65 Cott on- 2.5 3.0 3.0 2.5 2.5 2.5 2.7 3 Polyester 
-

SUMMARIZATION OF TOTAL SCORES AND RANK ORDERS OF SCORES -------- -- ----- ·-
Stain Ratings After Designated 

Fab- F'lbei, Content Number of Launderings 
ric -0 5 10 15 20 25 Total Rank -- :--.:::·-- - -- - - -~==--==== 

A 100% Cotton 19.c 18.5 17.0 15.5 15.0 14.5 99.5 1 
-

B 70-30 Cotton- 19.0 17.0 16.5 15.5 13.5 13.0 94.? 2 Polyester 

C 50-50 Cotton- 18.5 16.5 15.0 13.0 9,5 8.0 80.5 3 Polyester -
D 35-65 Cot ton-• 15.5 13.5 12.5 10.0 8.5 7.0 67.0 4 Polyester --- -

Total 72.0 65.5 61.0 54.o 46.5 42.5 341. 5 
-----~ -
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SUMMARY G, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL AS A RESULT OF ONE 

LAUNDERING AFTER THE FABRICS FINISHED WITH WEI' FIXATION 

DURABLE PRESS AND VALSPEX (P-167) FABRIC SOFTENER HAD 

BEEN LAUNDERED THE DESIGNATED NUMBER OF TIMES 

l' J\R'I1 I: NO S'l'J\IN HEMOVJ\L I\GEWP 

B 

C 

D 

70-30 Cotton- 1.0 1.0 1.0 1.0 1.0 1.0 1.0 4 
Polyester' 

50-50 Cotton- o 1.0 1. 1.0 Polyester 1.0 1.0 1.0 

3 5--6 5 Cotton - o 1 0 1 0 1 0 1.0 1. 1.0 . . . Polyester 

1.0 4 

1.0 

PAH'J' II: MISSION VJ\LLEY S1L1AIN HBMOVJ\L AGEN'l1 

----- -- . ---- - ------· ---

B 

JOO;& Cott -on 

70·-30 Cot 
Polycst 

-ton-• 
·er 

3.0 
------~ 

3.5 
-----·-~ ·---

C 50-50 Cot 
Polycst 

-ton-
·er 

-- ---·- ---
D 35-65 Co1 

Polycst 
~ton-
-er 

3.0 

3.5 

·-·· 

3.0 
- -- -
2.5 

3.0 
·--

2.5 

---
2.0 2.0 2.5 2.5 2.5 
.--- ---- ...._ ______ 

2.5 2.5 2.0 2.0 2.5 
-·--· ··-----· c--·-- ------ .. 

2.5 2.5 2.5 2.0 2.6 

--· -·-----
2.0 2.0 1.5 1.5 2.2 

- ~---- ·---
____ .., ___ 

3 

3 

3 

3 
--



S U M M A R Y G, Ccnt:I.nucd 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 

WIT!i WE11 FIXATION DURABLE PRESS AND VALSPEX ( P-167) 

FABRIC SOFrENER 

PAR'r III: SCO~L'CHGAHD · FC-?.18 S~l1J\IN REMOVAL AGEWI1 

li'ab-· ric li:i.ber Content 

l001t Cott on 
---·---- ---·-----

}3 70--30 Cot ton-
Polye:s tcr 

--•----- ---·--------
C 

D 

50-50 Cotton-
Polyester 

35-65 Cotton-
Polycstei-1 

-----·-------

PAR'l' IV: RHOPLEX SR -•·~- •·- - ------- ·-

A 100~'~ Cotton 
---·· ---

B 70--30 Cotton-
Polyester 

Stain Ratln8S ' After Desifsnat.ed 
Number of Launcler:tngs --1·---- ---· 15 20 25 Mean Rb.nk 0 5 10 

· =.:=:-:::..-:_•. -- ·-· 2 ~r-2 :-o · 
-- -----·--

2.0 2.0 1.5 1.5 1.4 4 
·-----··--·-

2.0 2.0 2.0 1.0 1.0 -1.0 1.5 4 
·--------- ---~- i------ -·--·-· -----

~.5 2.5 2.0 1.0 1.0 1.0 1.7 4 
----- ---·--- -------------
3.0 2.5 2.0 l:: __ ~~-0 1. 8 4 

- --.. --

S'.11!\IN REMOVAL AGEWl1 

3.5 3.5 3.0 2.0 2.0 1.0 2.5 3 
---

4.0 3.0 2.5 1.5 1.0 1.0 2.2 3 
- -- ----- ·---- ------ ----

C 50-50 Cotton- 4.0 .4.0 3.5 2.5 2.5 2.0 3.1 2 Polyester 
--···-

.... ____ ·-·-- ---
D 35--65 Cotton-

Polyester 4.0 lLO 3.5 2.5 2.5 2.5 3.2 2 
-----



SUMMARY G, Continued 
38_8 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 
WITH WET FIXATION DURABLE PRESS AND VALSPEX (P-167) '.: 

FABRIC SOFTENER 

PARrr V: CIRRASOL PT STAIN REMOVAL AGENT 

Fab- Stain Ratings After Designated 
ric Fiber Content Number of Launderings 

0 5 10 15 20 25 Mean Rank . ·-
A 100% Cotton 1.5 1.0 1.0 1.0 1.5 1.5 1.2 4 

-
B 70-30 Cotton- 2.0 1.5 1.5 1.0 1.0 1.0 1.3 4 Polyester 

--
C 50-50 Cotton- 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3 Polyester 

-
D 35-65 Cotton- 2.0 1.5 2.5 2.0 2.0 2.0 2.0 3 Polyester 

I 

, 
SUMMAFUZATION Of TQ~1AL SCORES AND RANK O~DERS .Qf SCORES 

---
Stain Ratings After Designated 

Pab- Fiber Content Number of Laundcr1ngs 
ric . 

0 r.· :J 10 15 20 25 Total Rank 
==:::::-..::.:..:=- - -- -- =-~--... -::=..=.:::= :::::==-~: "==--:.:: ------ ·- --------

A 100% Cotton 11. 0 10.5 9,0 8.5 8,5 7.5 55.0 3 
·-· 

B 70-30 Cotton- 11 .. 5 10.0 9.5 6.5 6.o 6.o 49, 5 4 
Polyester - ·-

C 50-50 Cotton- 12. 5 12. 5 11. 0 9.0 9,0 8.0 62.0 1 
Polyester ·----

D 35-65 Cotton- 13.5 11.5 11. 0 
Polyester 

9.0 8.o 8.o 61. o 2 
' 

.__ ·--- -
Total 48.5 l~4. 5 40.5 33.0 30.5 29.5 228.5 

..___ __ ---



S U M M A R Y G, Continued 

"EVALUATION OF LIPSTICK STAIN REMOVAL AS A RESULT OF ONE --- -- --
LAUNDERING AFTER THE FABRICS FINISHED WITH WEI' FIXATION ---- --- - --- ---- -- - ----

DURABLE PRESS AND MYKON SF FABRIC SOFTENER HAD ---- ---- -- ---
BEEN LAUNDERED THE DESIGNATED NUMBER OF TIMES 

PAR'l1 I: NO srrAIN REMOVAL AGEWL' 

Aft eP Des ·1 gnat ed 
Launderjngs 

5-=- ~=Mea!·_1 Jnanlc_ -
10 15 20 0 , .. 

--- ------ :.:.-====--_-:, : :==.::::.-.:: ---·-·---
0 1.0 1.0 1.0 1. 0 1.0 4 
·- ·--------·---- ----- .... _ .... 

B 70-30 Cot ton- 3 0 3 . . 
Polyester . 

0 3. 0 3.0 2.0 2. 3 
- ---- ---·-· 

C 50-50 Cotton-
Polyester 

Polyester 

1.0 1. 0 
.-
0 

1.0 
-

1. 0 

1.0 ,.1. 0 1. 0 1. 0 4 · 

1.0 •. 1.0 1. 
~-~---·p5~65 Cottor;-_--

1
:-o. ·-1. 

---------_...__, ____ ---····-.___ £[~~~--4 

P I\H~l1 II: MISSION VALLEY S1.l'AIN HEMOVI\L AGFNT ----- ·- --- --~- - ------· ·--·---- ---
A 100 ol ,o Cotton 

30 Cot ton•• 13 . 70-
I )olyester 

C 50-
p 

--·--· ,. __ _ 
D 35-

p 

50 Cot ton-
olyester 

65 Cotton-
olyester 

..... ·----· ------
4.b 3.0 3.0 2.0 1.0 

---- .._ ____ ·---
4.0 3.0 2.5 1.5 1.0 

--- ------- ---·------- . ·-~--
4.0 3.5 3.0 2.0 2.0 

----~-···-
1L 0 3.5 2.5 1.5 l 1.5 

----- --------- c...-.· ---·• ·- ··---

--.-----
1.0 2.3 3 

·-·--
1.0 2.2 3 

--- ----
1.5 2.7 3 
---,---- -----

1.0 2.3 3 
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SUMMARY G, Continued 

EVALUATION OF LIPSTICK. STAIN REMOVAL FROM FABRICS FINISHED 

WITH WEr FIXATION DURABLE PRESS AND MYKON SF 

FABRIC SOFTENER 

PAR'I' III: SCO'.I1CHGAHD FC-218 S'.L1.I\IN REMOVAL AGEWL' 

li'ab-
r:tc .F:1.bcr Content 

l\ 

13 

100;~ Cotton 

70-30 Cot lon--
P:Jlyestcr· 

0 

2.5 

3.0 

Staln Ratings 
Number of 

5 10 15 - -----· -·· --
2.0 3.0 2.5 

-·-·-·---·•---
2.5 2.5 2.0 

After Des :i.gna t ed 
Launderings 

20 . =~~=rTli e an_ 

2.5 2.5 2.5 
------·· ·-----·----

2.0 1.0 2.2 

-
Rank 

3 

3 
--- --- ----- ---····---·----•··-•-------•-

C 

D 

50-50 Cot ton-• 
Pol.yc:stcr 

35-·65 Cot ton-
Polycs tcr 

3.5 

3.0 

3.0 
···---
3.0 

----·-

3.0 2.5 1.5 
-

3.0 3.0 2.5 
-

PJ\nr11 IV: HfIOPLEX SR 8'1'J\IN REMOVAL /\GEWI' 

I\ 

B 

C 

D 

10076 Cott on 

70--30 Cotton-
PolyesteP 

50--50 Cotton-
Polyestel' 

3.5 3. 

3.5 3. 

3Jr·-65 Cotton- 4 O 4 . . Polyester 

--~-
5 3.0 
·- --

5 3.0 
- ---· 
5 3.0 

0 3.5 
-------· ----------- ---"-•---·· ----

3.0 1.5 

2.5 2.0 

--
2.0 2.0 

2.5 2.5 

------· 

1.5 2.5 3 
·-·-------- -·--· 

2.0 .2. 7 3 

1.5 2.7 3 
··--·---·-

2.0 2.7 3 
--

1.5 2.6 3· 
----·- ·-
2.5 3.2 2 



SUMMARY Q, Continued 391 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 
WITH WEr FIXATION DURABLE PRESS AND MYKON SF 

FABRIC SOFTENER 

PAR'f V: CIRRASOL PT S'l1 AIN · REMOVAL AGEN'I' 

Fab- Stain Ratine;s After Designated 
ric Fiber Content Number of Launderings - 0 5 10 15 20 25 Mean Rank 

A 100% Cotton 1.5 1.5 1.0 1.0 1.0 1.0 1. 2 4 

B 70-30 Cotton- 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3 Polyester ----- ·-
C 50-50 Cotton- 2.0 2.0 2.0 2.0 2.0 2.0 2.0 3 Polyester 

D 35-65 Cotton- 2.0 1.5 2.5 2.0 2.0 2.0 2.0 3 Polyester 
I ---- -

·-
Stain Ratings After Dcslgnated 

Fab- FlbeP Content Number of Laundcrlngs 
ric ·- ---·-

0 5 10 15 20 25 Total Rank 
::::-=-:-:::::. ~-: • - -· ----- -----·- -·~ --- -·- .. ----- ----------------

A 100% Cotton 12. 5 11. 0 11. 0 9.5 7.0 7.0 58 .. O 3 
-

H 70-30 Co_t ton-
Polyester 15.5 13.0 13.0 10.5 9.0 8.0 69.0 1 

·-
C 50-50 Cotton- 14.o 13.0 12. 0 9,5 8.5 7.5 41~. 5. 4 

Polyester .,___ _____ 

D 35 ... 65 Cotton- 14.o 13.0 12. 5 10.0 9.5 8~5 67.5 2 
Polyester 

~--
Total 56.0 50.0 48.5 39.5 34.0 31. O 239.0 

..__ ______ ---- -
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SUMMA HY g, Continued 

EVALUATION OF LIPSTICK STAIN REMOVAL AS A RESULT OF ONE -----
LAUNDERING AFTER THE FABRICS FINISHED WITH WEr FIXATION 

DURABLE PRESS AND NO FABRIC SOFTENER HAD BEEN LAUNDERED - - --- ------
-THE DESIGNATED NUMBER OF TIMES 

PAI1'I1 I: NO srrAIN REMOVAL AGEN'r 
----·- -------,----
. StaJ.n Rat:t.ngs After De,3Jgnated 1'\lb- F:l.bm., Content; . Number' of Laundcrilngs · 

_1: JC. - c,~-c,=---=-------------,. -o:c?.:-_:i ~-~" _ _:_1_5_ ~9-~L.:?1 J_~~::~~~--t2-~--~--~-
A 100;{. Cot; ton 1.0 1.0 1.0 1.0 1.0 1.0 1.0 4 

B 70-30 Cot ton- 1 O 1 O 1 O 1 O 1 0 1 0 . . . . . . Polycstci1 1.0 4 
-------- ··-···-·-----··-----· ~-- ------•-1-------1------,---•· ---·· ------ ---·---

C 

J) 

50-50 Cot ton- o 1.0 1.0 1.0 1.0 ,1.0 1. Polyesf:ur 

35-65 Cotton-
Polyester 1.0 1.0 1.0 1.0 1.0 1.0 

P i\lfi1 I I: MISSION VALLEY 3'1'1\JN REMOVi\L AGENT ·--- ---- ----

1.0 4 

1.0 4 

--------. 
A 100:}~ Cot ton 3.5 3.5 3.0 2.5 2.0 1.0 2.6 3 

B 70-30 Cotton- 2 5 2 5 2 o 2 o 2 o 3. 5 . · · · · Polyester 2.4 3 
-- -·- - ·----- ---- ·---~- ----- -- · ·------· ---•41-_.__ ··--·----·------·----··-.. - ··-

C 50-50 Cot ton- 3.5 3.0 2.5 1.5 1.5 1.5 2.2 3 PolycstcP ___ ,.. ____ ,. - ---·-·-- ---~- --·--
D 35-65 Cotton- 4.0 3.0 2.0 1.5 2.0 1.5 2.3 3 PolyeDtcr ----- ____ _. _____ ··- - --·-·----
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S U M M !\ R Y G C•ol·• ·t 11ued _, ,/ .J.\l.,a_J 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 

~ITH WEr FIXATION DURABLE PRESS AND NO FABRIC SOFTENER 

PART' III: SCO'I'CHG.l\RD· FC-218 S~l11\IN REMOVAL AGENT 

Stain Ratings J\fter Dcslgnated 
Nu.mbeP of Launderings 

5 10 15 20 25 Mean Pank 
: =-=-~-==: ===~ ======--== ====-..: =.:.== .. _____ . ·- . ---

A 100% Cotton 3.0 3.0 3.0 3.0 2.5 2.5 2.8 3 
: 

- ----- ---·------ ------ ---···----- -------
B 70-30 Cotton- 3. o Polyc~teP 3.0 3.0 3.0 2.5 2.0 

- ·------------:.---- ---
C 

D 

50-50 Cotton-
P0Jye3ter 4 .o 4.0 

____ ,._ 
35-65 Cotton-

Polyester 3.0 3.0 
----

3.0 3.0 
--· --·--

3.0 3.0 
·-

P J\ffl' JV: RffOPLEX SR S'l1AIN REMOVAL /\GEWL' 
·----

A 1009(, Cotton 3.0 2.5 2.5 2.5 
....._ ______ ---- -

B 70-30 Cotton- 3.0 3.0 3.0 1.5 Polyester 

C 50-50 Cot ton- 3.0 2.5 2.5 ~-5 Polyester 
- -- ·---·- ----- ----

D 35-65 Cotton-
Polyeste1., 3.5 3.0 2.0 1.0 

.._,_ ________ 

2.5 2.0 
----- --·-

2.5 2.0 
-·· ---t-----I 

2.0 2.0 

1.0 1.0 

2·. 0 1.5 
-· 

1.0 1.0 

2.7 3 
·········-----

3.6 2 
----·--·---

2.7 3 
---

2.4 3 

2.1 3 
-------··--·-

2.3 3 

1.9 4 



SUMMARY Q, Continued 394 

EVALUATION OF LIPSTICK STAIN REMOVAL FROM FABRICS FINISHED 

WITH WET FIXATION DURABLE PRESS AND NO FABRIC SOFTENER 

PART V: CIRRASOL PT S'l1AIN REMOVAL AGEN'l' 

Fab- Stain Ratings After Designated 
ric Fiber Conte·nt Number of Launderings 

0 5 10 15 20 25 Mean Rank ---
A 100% Cotton 1.5 1.0 1.0 1.0 1.0 2.0 1.2 4 

---·-
B 70-30 Cotton- 4.o 3.0 3.0 3.0 3.0 3.0 3.2 2 Polyester - ---
C 50-50 Cotton- 4.o 3.5 3.0 3.0 3.0 3.0 3.2 2 Polyester 

--- --
D 35-65 Cotton- 4.o 4.0 3.5 3.5 3.5 3.5 3.6 2 Polyester - -

I 
SUMMArnZATION OF 1'0'I1AL SCOHES AND RANK ORDERS OF SCORES -- ·-- -- ----- ---- -- -- ·-,--

Stain Ratings After Designated 
Fab- F:i.ber Content Number of Launderings 
ric 

0 5 10 15 20 25 Tatal Hank 
----- -- .. ... .. - .. -·- -· ---

. --------- -- • .. ·---··· 

A 100% Cotton 12. 0 11. 0 10.5 10.0 8.5 8.5 60.5 4 
------ -·----

B "(0-30 Cotton- 14.5 12. 5 Polyester 12.5 10.5 9.5 9.0 68.5 3 
---- --·--·----

C 50-50 Cotton- 15.5 14. O 12.0 11. 0 10.0 9.0 71.5 1 
Polycst ·e1, ·-· ---------- -

D 35-65 Cotton- 15.5 14. O 11.5 10.0 10.0 9.9 70.0 2 
Polyester 

----
Total 57.5 51.5 46.5 41.5 38.0 35.5 270.5 

- ·-----·-- ---------- --· 



S U M M A R Y 

This investigation was concerned with water-borne 

and lipstick stain removal performance of 140 experimental 

fabrics which differed in fiber content and in the special 

finishes which had been applied to them. The fabrics were 

divided into seven groups. Each group contained the fol-

lowing blends of fabrics: 100 per cent cotton, 70-30 cot-

ton-polyester, 50-50 cotton-polyester, and 35-65 cotton-

polyester. The fabrics were treated with different finish 

combJnat:lons consisting of conventional and wet fixation 

durable press, Valspex (P-167) and Mykon SF fabric soften-

ers, soil release agents of Mission Valley, Scotchgard 

FC-218, Rhoplex SR-l~88, and Cirrasol PT. One group of fab-

rics was left without special finishes, another group re-

ceived only soil release treatment. 

Initial properties of the fabrics were evaluated 

with regard to yarn count and weight per square yard. Per-

formance evaluations made on the test fabrics included change 

in weight after each five laundering int-ervals, stain removal 

after designated number of launderings, and stain removal 

with respect to the different fabrics and finishes. 

The data which resulted from the evaluations of the 

stalned fabrics were analyzed by means of the classical "t" 

395 
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test. The total and mean ~cores, and rank orders of scores 

were used for the comparison of data for stain removal from 

the different fabrics and finishes. 

With regard to - the initial properties of-the experi-

mental fabrics the 100 per cent cotton was the heaviest. As 

the polyester percentage of the fabric blends increased, the 

weights of the experimental fabrics tended to decrease ac-

cordingly. The 35-65 cotton-polyester blended fabrics were 

found to have greater variations in yarn count with lower 

warp and higher filling counts than did the other experi-

mental fabrics. Yarn counts of the other experimental fab-

rics compared favorably. 

The initial weight of the fabrics were compared to 

weights after the intervals of five, 10, 15, 20, and 25 laun-

dering periods to determine the amount of finish lost during 

the laundering process. The experimental fabrics showed 

variations in the percentage of weight loss, with some fab-

rics experiencing a slight increase in weight. Fabrics hav-

ing received the conventional application of durable press 

lost more weight than did the fabrics with the wet fixation 

treatment of applying durable press. All of the fabrics ex-
hibited a weight loss after 10 launderings with the exception 

of fabrics treated with durable press applied by wet fixation 

without a fabric soft en er, and these sh owed a s 1 igh't increase 

in weight. 
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The maximum.loss of weight for the 100 per cent cot-

ton fabrics was experienced by fabrics having the .conven-

tional application of durable press and Mykon SF fabric sof-

tener. Slight gains were evident for the all co~ton fabrics 

with wet fixation durable press without fabric softener. 

The all cotton fabrics lost the most weight after the fif-

teenth laundering. 

The 70-30 cotton-polyester blends lost the greatest 

amount of weight. The. highest per cent of weight loss oc-

curred after the tenth laundering interval. There was a no-

ticeable change in weight ·1oss with durable press treated 

fabrics in combination with fabric softeners. 

The 50-50 cotton-polyester blends finished with the 

conventional durable press and fabric softeners experienced 

the greatest per cent of weight loss for this category. Fab-

rics with this finish displayed a progressive loss of weight 

throughout the laundering series. The same fabric blend 

showed considerable difference in the per cent of weight 

loss. Fabrics without durable press and fabric softener ex-

hlbit ed weight gains through the first five launderings .. 

It was noted that the 35-65 cotton-polyester blend· 

lost a minimum amount of weight at each interval during the 

laundering series. A gradual weight loss was evident through-

out the laundering serles wi.th the greatest per cent of weight 

loss occurring after the twenty-fifth laundering interval. 
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The mean scores of stain removal were statisticaily 

analyzed and were ranked for all experimental fabrics. It 

was noted that, as the polyester component decreased in fab-

ric blends, higher rank orders resulted. The fabrics treated 

with Mission Valley ~nd Scotchgard soil relea~e agents ex-

hibited repellency to staining, causing the staining material 

to be held up on the fabric surface, until some of the fin-

ish was lost during the laundering procedure. The water-

borne liquid staining materials were not readily absorbed 

by the initial fabrics. It was noted that, as the number of 

launderings increased before staining the greater absorption 

of staining materials was shown by the test specimens. 

The mean score for each fabric showed that stain re-

moval ranked highest after the initial ~aundering periods. 

The stain removal scores following the initial laundering 

periods showed a progressive decline in stain release rat-

ings as the number of launderings increased. 

The rank orders of stain removal for fabrics stained 

with grape juice, mustard, and coffee with cream were similar. 

The stain release ratings were related to fiber content with 

fabrics having the highest polyester content receiving the 

highest rank. The nature of the two fibers under considera-

tion account for much of the stain rating results since cot-

ton is absorbent and polyester is hydrophobic. 

Fabrics finished with the conventional application 

of durable press ranked higher in stain removal than did the 
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fabrics treated with wet fixation or fabrics without durable 

press treatment. Unfinished 100 . per cent cotton retained 

more stain than did the fabrics composed of cotton-polyester 

blends. As the number of launderings increased before stain-

ing the finishes tended to be less effective. 

The removal of catsup stain from the test fabrics 

presented a different trend. Each of the cotton-polyester 

blends received the highest ranks with all cotton falling 

in second place. As the number of launderings increased be-

fore staining a gradual decrease in stain rating was obvi-

ous, indicating that some of the finish was lost due to the 

laundering series. Fabrics treated with Scotchgard experi-

enced greater stain removal of catsup than did the fabrics 

treated with the other soil release age~ts. 

Lipstick stain was difficult to remove and ratings 

were not as high as those for the water-borne stains. The 

100 per cent cott8n moved into first place, receiving the 

highest rank for the removal of this stain. The 70-30 and 

35-65 cotton-polyester blended fabrics ranked lowest, pos-

sibly because of the oleophilic nature of the polyester 

fiber. 

The data which resulted from the analysis of the 

stained fabrics indicated that soil release finishes were 

effective in the initial laundering periods. A gradual de-

crease in stain removal was evident as the number of 
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launderings increased. This would be an indication of the 

fact that finish was removed following the various number of 

launderings to which the fabrics were subjected. 
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