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INTRODUCTTION

The study reported in this dissertaftion was under-

taken for the purpose of determining the effects of color and

grade upon the dyeing properties of knitted fabrics con-

structed from 12 types of Texas cotton.

For many years the production of cotton has been

extremely important to ithe state of Texas, since one-third

of the cotton grown in the United States is produced acpually

in ¥his state., The Texas cotton industry is representative

of big business. It provides employment for 235,900 regular

or svasonal workers with an annual payro!l of approximately

322 million dollars.

The increased production of spctted or discolored

cotton has threatened the economy of the industry during the

last decade., This has been brought aboui, to a certain

extent, hy an attempt on the pact of the cotton grower to

lower production costs through mechanization., Since mechani

zaticn does neot permit the harvesting of cotton as it opens,

the fiber, in maany cases, is unduly exvosed to raia, wiad,

ana dirt. These conditions along with pesticides, defolian



insects, soil, and mechanical harvesting all tend to cause

variations in the color of the cotton fiber,

With thévappearance of-these variations in the color,
a new system of grading has become necessary for coiton. In
1958; iigh§ spottéd, spotted, -tinged, and yellow stained
cottons we;e added’as new.classifications and placed in pfice

categories from twoe to six cents per pound lower than the

white c¢otton of the same ¢grade.

The economic effects of the production of discolored
or spotted cotions has made it necessary to utilize these

lower grades. This cannot be realized to the fullest extent
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without basic inforwmation coencerning the perform-

ance
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2 cottons, Most of the dyers and finishers of

cotion fabric aware of the fact that there are variations
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properties of cotton fibers, and that any change
wihiech alters the cellulose fiber also will alter the affinity

of the fiber for dyestuifl.

Extensive rescarch has been undertaken, especially
in the Textile Research Laboratories of Texas Wemun's Univer-
sity, to determine the effectrdf gradé upon the cunéistency
of dyeing; but eiforts to measure the degree to which the
natural ceclor of the fibetr zffects dveing avre limited,
Therefore, this study has been undertaken with the following

abjectives,
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Q.

OBJECTIVES OF THE STUDY
Te secure 12 lots of Texas cotton representative
of a variety of colors and grades.

To have these 12 lots of cotton knitted into
fabric.,
Te subject a portion of each fabric to a scouring

process followed by peroxide bleaching.

To dve a bleached and unbleached specimen of

~each fabric with 10 respective vat dyes selected

from those advertised as being suitable for

cotton.

To dye a bleached and unbleached specimen of
each fabric with direct dyes of comparable hue

and value to the vat dyes,

To launder one group of each of the dyed samples
at 160 F. ia the Launder-Ometer for the equiv-

alent of 25 launderiags.

To subject one group of each of the dyed samples
te the Fade-Ometer for 80 hours of exposure,

To evaluate the specimens for color 1loss at
specified intevvals with the Beckman Spectro-

photometer,

To analyze the data of the study statistically,



REVIEW OF LITERATUTRE

Because ¢f the peculiar structure of cotton, many
irregularities affect the form and color of the fiber,
According to Crockett and Hilton (1), the growing cotton is
coated with an oily wax which is composed of vegetable fat
and resins. As the cotton matﬁres? tﬁe film of oily wax

solidifies and gives cotion a hard resinous coat. Any condi-

tion which interfercs with the development of this coat
causes an inferior product. These authops state that varia-
tioms in‘the fiber may occur in cotton even under normal
growing cenditions. During a normal season, the strain cf
cotton, the climate, the season and the locality may affect
the cotten fiber. 1In addition, abnormal variations in the
development of the wall may exist, and result in immature
cotton. Such variations include diseases, bad season, and

imperfect building of the walls.

-

The immature cottons resulting from these variations

(

are manufactured into products which appear to contain knots,
or dead fibers, called "neps”. When compared to mature
fibers, these yarns are inferior in appearance and sirength,
Th¢ reflectance charactefistics are aliered by the "neps”

which appear as white spots in the goods after dyeing. Also,
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the dead coctton swells, but does not dissolve, in cupram-
 aniuﬁ hydroxide; it does not react normally with other
reagents;‘>Hértsuch (2) stated, "If the interior lé}ers Df
éottoﬁ do not develop properly and are incompletely-formed
during growth, the fiber will appear as a thin-walled rib-
~bon with no twist, This so-called dead cotten is undesirable

because of its poor spinuning quality and its resistance to

"

dyes.

Originally there were nine grades with "middling”
considered the middle or average grade. But today the
grading includes variations for color; as a resuit there are

twenty-~tour possible grades., According to The American

25

Cotten Handbook of 1965 (3), the United States Depactmont

of Agricultuve recognizes three factors in classing cotton,

iy

These factors are grade, staple, aund churacter, but each o

these factors has a nunber of subdivisions

Grade includes the color, quantity of foreigrn matter,
and preparation. Color depends orn three attributes: hue,
lightness, and chroma. Hue means the actual appearance--
whether the cotten is yellow, white, or gray. Lightness is
the degree of neutral colors from white to gray to black,
Chroma is the saturation, strength, ov amount ¢f color of
the cotton, The color of upland cotton varies with condi-
tions, and the amount of yellow color détermines the grade,.

o~

fhe celor groups as recognized by the Department of Ayricnlture



6
‘are white, light spotted, spotted, tinged, and yelldw stained.
VIHe pius greup includes gray'ahd light gray. Within each of
these color groups are the grade divisions: good middling,

strict middling, and middiing.-

Grades of cottons that have been affécted adversely
by‘a ndmbei of conditionsﬁare "spotted” aﬁd “tinged". The
American Cofton Hahdbookrof 1965 (3) defines spotted cotton
as cotton which has been colored brown by contact with wet
bolls, leaves, or stems. If this spotted cotton is mixed
with white cotion, brown spots will show in the white. Tinged
cotton.is defined as that cotton in which the brown discolora-
‘tion is more extensive than in the spotted samples., In the
tinged group, the spols are of considerable size and are
distributed evenly throughout the samples. Yellow stained
cotton is cotton in which the fibers are almost entirely
discolored, giving the samples a slightly mottled tan coior.
Gray cotton, sometimes called.blue stained, is cotton Lhat is
discolored by exposure to adverse wea{her coenditions. Long

exposure produces a light slate color,

‘Upland cotton, especially if growth is prematurely
stbpped by frost, may have a yellow color tnat vavies in depth,
according to Publication 310 of the U. $. Department of
Agriculture (4), Grgcq léaves, branches, and bolls f{rom the
cotton plant usually are consideréd a prime source of dis-

coloration. 0il and grease may cause stains; but usually



these are of minor concern, The bollworm and leaf-worm are
responsible for some discoloration. During early morning
~and times of moisture, droppings from these organisms will

stain the cotton.

Re§earchefs at the Southern Regional Research
Laboratoriés.(ﬁ) reported the use of-cottons that were badly
damagéd by Diplodia, Aspergillus Flavus, Nigrospora Oryzae,
'and«Rhiéopus Nigricaﬁs in blgnds of low percentage with a
white control cotton in "Spotted Cottons: Their Effects on
Prodﬁct Pfoperties aﬁd Spinning Performances.”" Limited
quantities of cctton, identified as weathered and unweathered,
were used with a control cotton without crossblending, In
testing the blended cottons, which included as much as 10
per cent of the fungus-damaged fibers, little effect was
noted on the strength and uniforﬁity of yarns spun with a
warp twist; but eund-breakage in spinning was’increaéed.

When the filling twist process was used, there were losses
in yarn strength at all levels; and end-breskage in spinning
increaseaed répidly as the per cent of damaged cottons was
increased, The weathereqiand unweathered cottons produced
pomparable quality yarns; but end-breakage in spinning for
the unweathered was higher. The explanation included a
possible.”ievelinguout" of the moisture equilibrium with the
time of weathering. Another possible explanation involved
thé slightly higher Micronaire'readihg‘of the unweathercd

coftons.
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~Further, this research indicatedithat, when bleached
~fabrics weré used, litile difference iﬁ color between the
blends and>their controls could be observed, Bleachéd,
ﬁercefized; and dyed fabrics indicated no serious defects
due to thé use of as much as 50 per cent of the high spotted

cottons.

The production of spotted cottons also has been
affected by economic factors. Mechanization of cotton
farming has increased the production of spotted cotton,
Indications are thatrthe discolored grades are moré profit-
able fo% tﬁe farmer to produce., In addition, some manu—.
facturevs tend io buy the spotted grades because of the
price differential,

A harvesting research study reported by Rogers and
Bonner (6) showed that different methods of harvesting had
ne significant effect on the fiber and spinning performances,
These same methods, however, had a definite effect on net
cash return te the producer, A compariscn of cotton har-
vested by hand with cotton harvested by machine showed
little differences in»stréngth and performance tests; but
iower production costs cut-distanced tﬁe lower selling price
0of light spot cotton. This study showed‘that once-over
stfipping after fros? Was-the most profitable mefhod of

harvesting cotton. Also, the ill-effects observed when



spinning the cotton so produced were attributed to time of
harvest and the Micronaire level at the time.

Other éauses of discoloration given by.the reportv
cited above include the pH and high iron content caused by
contamination of clay soil which resigts bleéching by sodium
hypochioriie?s&LutiGn; and HS of high sugar, characterized
by a high 1ével of reducing sugars and found‘in areas where
‘plants are éubjected to low temperatures at the‘time of boll

opening.

Leaf is the amount of trash, such as leaves, stems,
and foreign matter, in the cotton. This foreign matter
becomes imbedded in the fibers and is a detriment to the
manufactpre’of fabrics. Large amounts of leaves, which
usually crumble easily, definitely lower the grade of the
cotton. These fragments, if small, are practically impos~-
sible to remove and show up later as dark spots in the fabric,
The cottonm with the least foreign material is the best

spinning material,

Preparation invol&es the processing of the cotton
from the field to the ginned‘balef It determines the smooth-
ness or roughness of the fiber. The ginning is especially
importénﬁ, since improper ginning of the fiber can éause
stringy or "ropy"” tufts in the fiber. Wet or green cotton
tends to have "naps" as distinguished frAm "neps" caused by

‘the improper development of the cotton fiber.
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The mechanization of the cotton industry‘has caused
.some of these conditions. Bulletin 452 of the Experimént
Station at ?he Agricultural and‘Mechanical Uniyersity,
College Station (7) commenis that picking cotton by machine
is difficult for several reasons: the crop does not mature
uniformly in the field, nor on one plant, Also plant and
leaf stain the fiber if vegetation is squeezed during the
picking process. The Cotton Handbook (3) states that cotton
gathered by mechanical pickers is usually of a low grade,
since no amount of cleaning can remove all of the trash
collectied, TIrrvegularities in cotton fibers may result, also,
frem the use of additives required in mechanized cotton
farming., These additives usually include defoliants and
insecticides, The mechanical harvester operates more ef-
ficiently if the plant is defoliated. As a result, the
grower applies certain defoliants at a time when some of the
crop has reached maturity, or is ncar this stage of develop~-
ment. These defoliants in some instances may spot or tinge
the fiber. Also insecticides may be needed during late
boliworm infestations, and these also may discolor or stain
the fiber. The National Cotton Council in an editorial in

Textile World (8)

i

tates that 83 per cent of cotton fabrics
are chemically treated; and, if the grower uses teo many

additives, these may affect the results in dyeing.

Westher conditions are dominant factors in the ir-

regultarities of the cotton fiber. Stout {9) comments that,
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although most cotton fibers usually are creamy white in
Eolor, the color varies with the weather ffom the time the
boll opens until the cotton is harvested, This authoy lists
rain, dust, and dirt which may have touched the open boll
as causes for stains on the fiber. A report by the Cotton
Research Committee of Texas (10) has confirmed this view in
stating that field exposure to rain and dust results in dis-

coloration of cotton fibers, thereby reducing grade,

Staple refers to the length of the fiber., The actual
length of the natural fiber in inches determines the classi-
fication as to staple. Cotton staples range from 13/32 of
an fnch to 1 1/4 inches for uplanﬁ cotton. The American
Egyptian cotton ranges from 1-15/16 inches to 1 1/2 inches
in length,

Character involvés all qualities oflcotton not
included in grade and staple length. Character usunally
provides information on the spinning utility of cotton.
Cottons of the same grade and staple may have different
spinning qualities. Good characterucottons are hard bodied,
fine fibered, and strong; whereas, poor character cottons
are weak, soft, and irregular. Qualities of cotton are
fineness, maturity, strength, uniformity of length, twist,
and donvolutions. Even though these many facitors are preseat

in determining the economic value of a bale of cotton, color
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seems to be a dominant factor in determining the- value and

grade of cotton fiber.

A Plains Cotton Growers Bulletin entitled "Analysis
of Price Quality and Supply oeright Spotted Cotton"’(ll)
indicated that, according to United States Department of
Agriculture research, there is little difference in the
fiber performance of white and light spotted cotton. The
light spotted had slightly higher wasfé, moxre yellowness,
less Micromaire, but little difference in strength, iength,
and uniformity: Sbinning_test data showed some Qéste in the
spotted cotton, but little difference in the cotton's appear-
ance oxr strength, The color of yarns exhibited little diff
ference in reflectance and yellowness, whether bleached or
unbleached. The price differenfial, however, was rather
extensive, with the price of the whites nearly 20 per cent

more than the light spotted.

Other research work by Rogers and Bonner (6) has
shown that there are few differences in the perférménqe
qualities of hand-picked and machine-harvested cotton.

Eight samples of cotton, all produced under similar condi-
tions, have becn tested as fillers in weaving light-weight
twill. The tests for strength and dyeing qualities indicated
that there was very little difference in the spectted and the
white cotton. Once again, however, the.light spotted cotton

produced more net cash return.



Irrégulérities are the dominant characteristic
.affecting the dyeing of cotton textiles, These irregularities
have been attributed to practically every variable condition
6f growth, fiber morphology; and processing from harvesting
thrdugh finishing according to éuthgfs of an intersectioﬁal
technical paper reviewed atrtﬂe 1962 AATCC Convention (12).
Some of.these variables are: (a) it generally is accepted
that rain-grown cottons dye an appreciably deeper shade than
irrigated cottons; (b) immature cottons respond differently
with respect to dyeing; (c) ccttons of different color
fluoresce differently and dye differently; (d) weathered
~cottons respond differently witﬁ respect to dye acceptance
than the early harvested éottoﬁs; (e) high mineral contents
cause dyeing problems; (f) excessive drying during giﬁﬂing,
or any other process, may cause changes in dyeing”character—
istics; and (g).shade differences in natural.cottén aré
retained ;hrough subsequent bleachings and dyeings, Even
though researchers recognize the enormity of the variables
which affects the dyeing results on cotton, their solution
has been to blend the fibers as thoroughly as possible,

This is not always pQSsibie, since mechanical processing has

prc&entcd the feasible blending of fibers,.

Tn tests reported-in the intersectional paper,

twelve selected cottons and a control cotton were knitted

into sample tubes. The cotton varied in staple length,
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strength, and level of discoloration. Six mills made single
dyeings of the fabric, then the dyeing chafacteristics of

cach sample were compared to each other and related to the
control éotton. Tests of the effect of the initial color

on subsequent dyeing were made. The evaluations showed that
each cotton from the separate mills dyed a better match with
each other than with the control cotton. Statistical analysis
indicated that the most practical test for predicting whether
one cotton would match another is based on the Micronaire
readings. Whenever two tests are to be used, then a combi-
nation of maturity and alkali retention values should be
selected., The immature cottons dyed to a lesser degres in

the center, showing that less solution was abscrbed because

of greater swellability. The original off-color of the long
staple cotton probably was the cause of the different dyeing

charactevistics,

This research indicated that the dyeing of cotton
fibers is @ complex process. Preparation of fabrics for
dyeing, types of dyes, and methods of dyeing represent just

a few of these complexities.

Ward (13) defined the bleaching of cotton as the
whole purification process for makiﬁg cotton fibers whiter.
Although the removal of dirt and impurities constitute the
primary purpose of bleaching, the final use of the fiber

tends to determine the method of bleaching. In most instances,
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especially when dyeing, bleaching is done not only to remcve
impurities but also to increase the absorption qualities of

the fiber.

Peters in Textile Chemistry (14) makes the comment

that the rather diab initial colofs of natural fibers are
improved when their impurities are cleaned and purified by
scouring and bleaching. Scouring and bleachingfi$ done
either to give the fibers a pure white finish or to prepare
them for dyeing and printing. Of the cotton spun for indus-
trial purposes in the textiles industry, only about 20 per
ceat will not be bleached. A variety of methods are used
to bleach cotton goods, bhut the hﬁt alkali treatment seems
to be used most often. The extent of sceuring and bleaching
depends on many factors: (a) the type, color, and cleanli-
ness of the cottonj; (b) the twist-and count of the yarn;

(c) the construction of the-fabric; and (d) the discolora-
tion of the cotton. The purpose of‘bleaching is primarily
to remove the nonaﬁellﬁlosic impurities without modifying
the cellulose. The impurities causing the most difficulty
are wax, plant fragments, and stains. Cotton fiber usually
contains foreign materials that ginning does not remove.
These impurities can be removed to a.satisfaétory extent
with an alkaline zcouring process. Failure to remove this
material is apt to form dark colered particles in the fabric.
In addition, the dyeing properties of the impurities are

different from those of cotton. The usual methods of
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bleaching cotton fibers'accbrding to The Ceotton Handbook (16)

inveive the use of hypbchlprite, chloriie, or hydrogen
peroxide, Each of these agenis_is'hxidative in reaction to
the colored impurities or pigments'in‘bottcnp Aléb, agents
are selective in that theyAare éttracted to therimpurities
in the cotton rather than to the cellulose. This_selectivi}y;'

however, may depend on the conditions of treatment,

The optical bleaching agents are used to improve the
appcarance of bleached goods. These agents are actually
fludrescent dyés and do not_bleach} Some of the brighteners
are resistant to oxidation and can be added te the bleach

bath, while oihers must be applied in the last rinse after

Killheffer (16) classified dyes in relatien to the
chemistry of the product and method of application. He
stated that today the buyer of textiles is more interested

£

in & specific level of color fastness than in the dyes and

methods used. Therefore, his studies were concerned with

-+
e
@

kinds of dyes available, the capabilities of the dyes,
and their uses under specific conditions, The classes of
dyes, according to this author, are acid, azoic, basic,

disperse, fiber reactive, ingrain, mordant, sulphur, and vat,

] -

Accordirg Lo AATC Monograph No. 2 (17), there are

four fundamental steps in the application of a vat dye; these

ares  reductlion, dyeing, oxidation, and after-treatment.
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Since vat dye$ are not solublé in water, they must
he‘puf into solution in order for the gooas fo absorb-the
‘dye. The solution normally used is composed of caustic soda
énd sbdium‘hydrosulfite; 'Dyeing involves the immersion of
the'fabriés into the sodium-leuco solution. Oxidation causes
theidye to;revertrto the insoluble state. This process can
be acco&plished by drying in air, although treatment with an
écid»expedites the process. After~treatment insures color-
fastness and is accomplished by treating the fabrics in a hot

detergent bath, - ' :

Leuco~ésters are stable water-soluble products which
‘are used with the non-water-soluble vat dyes., The color of
the originmal vat dye from which the.leuqonester is derived

is deveioped on the fiber by oxidizing agents in the presence
of acids. The affinity of the lecuco-esters for vegetable

fiber 1is less than for animal fiber,.

i

The principle characteristic of the soluble vat dye
is their ability to change readily to the originél dycstuff,
This process is short'and.is accomplished by acid oxidizing
baths. The reaction involves the Splitting of the mono-
sodium salt of sulfurig acid in the présence of an oxidizing
agent, with the direct restoration of the ketonic groups and
the regeneration of fhc ofiginal dyestuff, The leuco-esters
are sensitive to light and may be affected by light whether

in the powder or paste form, in solution or in the dyeing
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process before developing‘occurs. .Soluble 1eupo~esters~have
fhe unique propérty of‘penetréting cotton and iinen yarns,
and conSequently they are ﬁsed in dﬁnjunction”with éaustic-
soda and sodium hydrosulfite to fbfm the salﬁhle sodium~leuco
form of dye. An adequaté émount of caustic soda is required
for the reaction to take place. The sodium-leuco compound
feycrts to 1ts formef state and co}of by an oxidation process,
Oxidation will take place gradually in the air. In dyeing,

however, it is expedited by an acid bath.

Retafdfng agents are effective in obtaining. level
‘dyeing. The use of retardants sometimes causes a color loss
and an incr2ase in cest. However, retardants. arc essential
in some dyeing situations. No single levelling agent wofks
with all dyes, and the type needed is determined by the
fiber., Retarding agent action is accomplished either by a
loose combination>with the fiber which hinders easy access
by the dye, or by a loose combinuation with most of the dye
molecules, which break up as fast as free dye is absorbed
by the fiber, Difficult levelling probiems may be solved
by combining the agent during temperature manipulation.
Retarding agents are necessary with high temperature dyeing,
especially with light shades. The most widely uséd agen£s
are animal glue and the lignia sulphonate products. The
agents ave normally used at the rate of 1/16 to 1/2 cunce

per gallon of dye liquor.
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A number of studies concerning the dyeing of cotton
fibers have beeﬁ conducted in the‘Texiile Léborétories of
the Texas Woman's University.- Beédéhene (18} studied . the
effect of natural minerals on the.éolﬁf of dyed cotton
fabrics using fwenty-five—fabrics, half of which were bleached
and the other half were untreated. These sets of bleached
énd unbleached fabriés were dyed with selected dyes; then
spectrophotomei{ric measurements were made to detefmine dom-
inant wavelength, purity, and visual efficiency of each
specimen. The .author concluded that minerals were signifi-
cantly correlated with purity rather than with domihant wave-
length or visual efficiency. Since purity is an indication
of the saiuration of the dye celor, perhaps the naturzlly
occurring minevals of the fibers tended to affect the amount

of dye absorbed.

The relationship betweeﬁ the molecular wei ght of a
dye and its dyeing behavior on cotton of various Micronaire
levels was made by Brakebill (19). A tetal of 20 dyes of
different molecular weight and configuration was used, in-
cluding the following: 13 direct dyes, five vat dyes; one
special process vat dye; and one azoic dye. Samples were
laundered and bleached under spercific conditions-before
dyeing, and then were evaluated by spectrophotometric readings
apd visual examination by a panel. This research worker con-
.cluded that, to a limi.ed extent, the mdlegular weight of a

direct dye could be associated with optical density differences.
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The vat dyes used in Lhé étﬁdy were tpo.few in ﬁumber to
permit extensive comparison, althéugh vat dyédbcottons
showed a wider scatterment‘of optiCél density than did the
direct dyed fabrics. Cotton of Miércﬁéire 2.9‘differed in.
optical density from éli ofhér cottons. Laundering redﬁcédr

the optical density of the various dyes, although vat dyed

fabrics lost less color than did direct dyed fabrics.

.Brakebill'f20) also studied the relationship between -~
the properties of cotton fiber and the characteristics of
cotton yarns thh respect to dyeing. Cottonsrfrom Texas,
New Mexico, and Célifornia were utilizéd in this research,
The dyes used included a high molecular weight bilue vat‘dyg
and a low molceular weight azoic dye. The skeins of fiber
were tied loosely with the same number of skeins dyed each
color. Afterwa:ds the reflectance was read on the spectro-
photometer., This author concluded that the desorption of
dye by the low Micronaire cotton was greater than that of
the cotton of high Micronaire, and that the red dye of low
melecurlar weight had a gréater tendency to riunse out than
did the blue dye of high molecular weight, Also the blue

dye had a greater tendency to produce level dyeing than did

the red dye.

The effects of mineral impregnation of cotton on its
dyeing properties was investigated by Trost (21). This

Investigator treated specimens with 1.0 per cent, 0.3 per



cent, and 2.0 per cent concentrations of inorganic nitrates,
és follows: aluminum, calcium, cébalt, copﬁér; iron,
magnesium, manganese, nickel, potaséium, scdium, and zinc.
The yarns were impregnated with the various nitrates and tﬁen
.were dyed different ﬁolors; The color diffefences were oh-
tained by measuring the reflectance by meéns of the spectro-
ﬁhptometer. It was found that grey and orange ayed fabrics
were affected‘by all minerals, that zinc affected all colors
except blue and red, that manganese and iron affected the
color of all six dyes, that copper stained the fabrics less
than manganese and iron, and that aluminunm, cohalt,.and
nickel had little effect on color., The colors least aifected

by minerals were in this order: scarlet, blues, green,

turquoise, gray, and orange.

Glasscock (22) investigated the relationship between
the kinetiﬁs and fiber properties of cotton.- Six different
types of cotton fiber from five diffcrent growing areas were
tested., Waxes and gums were extracted and a constant humidity
was maintained during the experiment. Two dyes, Dye Proto-
type 629 and Direct Red DCB Extra Concentrated, were tested.
The Beckman DU Spectrophotomeier was used to measure dye
concentration. Kinetics measurements were derived from an
apparatus consistiﬁg 0f three-necked pyrex flasks each fitted
with a stirrer in one neck, a condenser in the second, and a
thermometer in the other, all immersed in a constant tempera-
ture oil bath, Thé cotton was ground in a Wiley Mill to pfe—

vent clogging,
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Conclu&icns reached from thiszinvestigatién were
these: that fiber finemess is tﬁé most impd£tént factor in
dyeing; that supposed différences ih dyeiqg properties of
irrigated and rain-grown cottons‘ﬁére not substantiatgd in-
the study;- that equilibriuﬁ absorption of dye by different
cottonsvwés related to Micronaire; that a low temperature
ﬁas conducive to minimizing the differences in rate, as well

as equilibrium of absorption of dyes.

Klein (23) observed the effeéts of thrce»;ypés of
radiation——nﬁcfear energy, gamma radiation, and sunlight, on
‘dyed cottons. Ten vat dyes, eight reactive dyes, and one
azoic dye were used to dye the fabrics., Exposures to nuclear
and gamma radiszstion were made at the Texas Agricultural and
Mechanical University and to sunlight by use oi the Fade-
ometer in this laboratory. FExposure effects were measured
with the spectrophotometer. The results showed that vat dyes
were the most color retentive of all the dyes, that the.color
loss after six exposures to different levels of nuclear radia-
tion was small, and that gamma radiation had less effeéct on
vat dyes than nuclear or sunlight radiation., The reactive
dyes were affected greatly by nuclear energy, losing much of
their original color., The molecular weight of the dye used
was related to the fading of the dyed fabrics less than to-

the type of dye or to the source of radiation.

Lathrop (24) studied the development of dye specifi-

caticus for seasonal colors. Samples of fahric weighing



seven grams e¢ach and dyes selected from the IN, IW, IK groups
were used. The testé involvedvlaundering,.pressinq, light,
perspiration, dry éléaning, cfocking; énd gas fading. Eval-
uations were madé by viewing’panels and by Spectrophotometric
reqdings. This study fevéaled the fact that vat dyes were
well suited to large scale production, that vat dyes pene-
trate the fiber better than other types in highly twisted
yarns and fabrics, and that vat dyes may be used safely for
alkali sensitive yarns because contact with alkali liquid

is of short duration,.

Pal and Esteve (25) investigated tﬁe relafion betwecen
coler fiber properties and dye abéorption at equilibrium.
Nine samples of mevcerized and unmercerizew cotton and two
direct dyes, high molecular weight Chlorantine Fast Green BLL
and low molecular weight Diphenyl Fast Red 5BL, were used.
The samples were mercerized with sodium hydroxide, dewaxed
with carbon tetrachloride, and dyed.in a 0.2 per cent‘dye
solutionf The dye.solution was refluxed fer one hour, then
the absorption of barium hydroxide was determined. The cotton
sample was placed in the solution and agitated for an hour.
Spectrophotometer readings were used to measure the reéults.
These authors reported the following: that a definite rela-
tienship existed between absdrption and Micronaire; that a
linear relationship was observed betweéen absorption and
maturity of the cotton; and that one sample of pima cotton

did not follow these relationships. Since pima cotton is a
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long staple cotton theSe tests indicated that factors other
fhan maturity arve involved in dye absorptidn. Thé results‘
showed, however, that upland cotton did have a relationship
between absorption and maturity. The effect of Micronaire

on color of the dyed fabric was not noticeable either in the

mercerized or the unmercerized samples.

Sisc (26) studied the results of application of vat
dye formulations to cotton of different Micronaire values.
Samples werc prepared by applying varying amounts of dye and
heat to the fabrics. Color fastness was testeq by launderiag,
exposing to light, and by perspiration tests--acid and alka-
line, The effects of the treatmehts were evaluated by
spectrophontomeiric measurements and'by visual readings. The
results shewed that mint green had the greatest total devia-
tion in reflectance and dilly bluc had the least. These
were correlated with the visual difference values determined
by a panel of color specialists. Tﬁe bluish green and blue
group of dyes had-tﬁe best overall <colerfastness, while the

yellow green and green group had the poorest colorfastness.



PLAN OF PROCEDURE

EXPERIMENTAL FABRICS

Twelve lots of upland cotton classified according to
grade and color were chosen for this study. The raw cotton
was purchased from the Plains‘Cotton Growers, Incorporated

of Lubbock, Texas., This cotton was spun into number 12/1
yarns by the Textile Department of Texas Technological Uni-
versity in Lubbock, Texas, and the fabric was constructed by
meaQs of the circular knitting process by Enterprise Incor-
pofuted of Dallas, Texas. The 22 gauge knit fabric so
obtained provided the expérimental samples tested in this

study.

The 12 lots of cotton included three grades:
middling, strict 10w middling, and low middling. The colors
included white, light spotted, spotted, anc¢ tinged for each
of these three grades. Summary A and Figure 1 show tihe

fabrics as classified by lot number.



SUMMARY A

Classification of Experimental Fabrics

LOT GRADE COLOR
1 Middling White
2 Strict Low Middling White
3 Low Middling White
4 Middling Light Spotted
5 Strict Low Middling' LLight Spotted
6 Low Middling Light Spotted
7 Middling Spotted
8 Strict Low Middling Spotted
9 Low Middliqg Spotted
10 Middling Tinged
11 Strict Low Middling. Tinged
12 Low Middling Tinged
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DESCRIPTION OF DYES

Vaf’and_direct'dyes were selected for application
to the various cottons. They included a variety of hues
which migﬁt be suitable for various»typesAOf wearingmap—
parel, én the assﬁmption that the spotted cotton under
ihyestiﬁation riight be used in manufacturing different
fypes of outerwecar. An attempf w#s made to select sone

coloprs which were suitazble for the immature cotton as well

as for the better grades. h S

Palanthrene Vat Dyes were seledted from the color
card catalogue of the Badische Analin-and-Soda-Fabrik
Company who provided samples of the dyes for the study.. The
direct dyes were chosen from the color card index by Sandoz
whq furnished these samples. As nearly as possible the
direct dyes were selected to match the colors of the vat.

dyes.

Infermation concerning the colors and color index
names of the experimental dyes selected from the two general

categories, mentioned aboVe, is given in Summary B.
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SUMMARY B

Experimental Dyes

VAT DYES DIRECT DYES
Color , Coior
Hue Index Name Hue Index Name
Red 10 Cuprofik RedA 164
Orange 2. i Pyrozal Fast Orange 61
Brilliant Yellow  -- Lumicrease Yellow 98
Violét' 13 Lumicrease
Red Violet 47
Brilliant Green 1 Lumicrease Greep 68
Blue 6 Chloramine Blue 14
Navy 18 Cuprofix .Navy 252
Olive 13 Lumicfease Qlive 70
Brown 1 Cuprofix Brown 3
Black 9 Cuprofix Black 91
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PREPARATION QE_EXPERTMENTAL'FABRICS

FOR DYETNG

DIVISTON OF FABRICS.

=

Nine and one-half yards of fabric from each of the
twelve lots of cotton were required for the tests. Approxi-

mately eight inches werc neceded for a sample test, which

made an 8-gram sample., This sample size allowed an adequate

amount of fabric for three. samples, each one cut twe and

one-half inches by five inches. Two samples weighing eigh

o

grams each were taken from each let of fabric for each va
dyce, and two similar portions were used for each divect dye.
Each of the 12 lots of expevimental fabrics was cut into 3
total bf 48 specimens, and each was weighed carefully on

the Mettler Balance t6 insure that all weights were within

one milligram of the specified eight grams, Proper identi-

e

fication wus assured by assigning’a,speciiiu label to each
lot of fabric. This label was séwn to the sample of fabric,
One-half of the samples of expevimental fabrics was dyed in
the greige state, while the other half®was scoured and
blegched according to a method suggested by a producer of

peroxide bleach.

- SCOURING

The scouring procedure was bascd on a liquor ratio

of 18:1, or 18 milliliters of liquid to one gram of fabhric,
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The liquor consisted of 0.06 gram of sodium;carbbnate and
a comparabie amount of neutral soap dissol&ed in 18 milli-
liters of distilled water for each gram Qf fabric. The
sample. and ligquor were put into a steel cylinder, inserted
in the Launder-Ometer, and scoured for 30 minutes at a

temperature of 190° F.

After 30 minutes of scouring, the sample was removed
and subjected to five rinses in 500 milliliters of distilled

water for each rinse,.

BLEACHING

For bleaching, the sample was returned to the steel
cylinder and saturated‘wijh a bleaching liquor composed of
18 milliliters of water, 0.18 gram of sodium silicate, and
0.18 gram of peroxide bleéch>f0r each gram of fabric. The
sample then was placed in the Launder-Ometer for 45 minutes
at a temperature of 190° F. At the end of the 45 hinute
period, the sample was removed, rinsed five times in distilled

water, and spread on the straight of the grain to dry.

PROCEDURE FOR VAT DYEING

Directions for the vat dye process were taken from

Palanthrene Dyestuffs on Cotton, published by the Badische

Anilin-and Soda-Fabrik AG Company of Charlotte, North



Carolina (27). Some modifications in the process were made
accerding to suggestions provided by one of the Company's

chemists.

Bleached and . unbleached samples of fabric with the
same lot number were dyed.ét the same time. Each sample
was dyed separately in a 1000-milliliter beaker, & steam

. dye pot being used for the dyeing process.,

Each sample was wet out in 160 milliliters of a
0.05 per cent rapid wetting agent at 120° F.- for 10 minutes.
Then the sample was rinsed in a bath of 500 milliliters of

distilled water for each of five separate rinsings.

A 2.0 per cent dye bath was used for all colers
except'bro&n, navy, and black, For brown, a 2.5 per cent
soluticn was used, with a 10 per cent solution for navy, and
a 14 per cent sclution for black was employed. These péf-
centages were based on the weight.of the fabric with a 20:1
ratio of liquor to fabric, An attemp{ was made to obtain

the medium value of each color according to the color card

catalogue.

The red dye was applied by a different procedure.
Salt and a lower tempevature were used in order to get the
desired results. Black also required a different dyeing

process. The manuflacturer’s color chart suggested a 14.0
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per cent dye solution as a starting bath, with the additicn
of a 9.0 per cent solution,'after one-~half of the dyeing

cycle had been completed.

Summary C shows the per cent of vat dye, the amount
of chemicals and the temperature used for each color during

the dyeing process.



SUMMARY C

Vat Dye Formulas

DYEING PROCESS

PER CENT

HUE ‘OF DYE NaOH Nao9252904 {Basogol | Salt Tenperature

(gms) | (gms) (gms) (gms) ﬂFahrenheit)
Red 2.0 0.48 6.48 0.01 0.5 759
Orange 2.0 0.48 0.48 0.01 0.0 1289
Yellow| 2.0 |0.48 | 0.48 | 0.01. | 0.0 1280
Violet 2.0 0.48 0.48 1. 06.01 | 0.0 128°
‘Green 2.0 0.48 0.48 0.01 0.0 128°
Blue - 2.0 0.48 0.32 0.01 0.0 128°
Navy 10.0 0.96 0.96 0.01 0.0 128°
Olive 2.0 |o0.4s | o0.48 | 0.01 0.0 128°
Brown 2.5 0.48 0.48 0.0i 0.0 180°
Black 14.0 1.92 128°
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In order to obtain & uniform>color for all samples,
an exact procedure for dyeing was plahﬁed._ The exact amounts
of sodiumrhydrosulfite and -other chemicals to be addedfwefe
6f,major'importancé. Also the time of injection of the dye
and the timevsequ¢nce of each step were yital factq?s ip
securing the desired color leVél. In order to save time and
to maintain accuracy, separate stock solutions of the rapid-
wetting agent, the dye, and the soap for boiling off were

made prior to the dyeing of each color,

A bleached.and an unbleached sample, each in a
separafe container, were treated with the rapid wetting
“agent for 10 minutesﬂat 120°-140° F. This fabric was
rinsed.thorough1y~in warm water. The dye solution and
Primasol were placed in the dye pet and heated to a tempera-
ture of 1200—1400 F. This fabric was rinsed thoroughly in
warm water. The dye solution and Primasol were placed in
the dye pot and heated to a temperature of 120°-140° F.

When the solution reached the correct“temperatUre, the
fabric wés'immersed therein and stirred for 10 minutes.

The caustic soda, which pfeviously had been dissolved with

a small amount of Lhé dye solution, was added and stirred
far 10 ﬁinutesf Basogol P énd one—thifd of the sodium
hydrosulfite next were added, followed by a 10-minute period
of stirring; Then another ;hird of the sodium hydrosulfite

was added and another 10-minute period of stirring ensued.



38-

The rémainihg third of the SOdiﬁm_hydfosulfite was added,
 £§11oQéd by a final lO—minute period-of stirring. - The
fabric waS rermoved from the dyé bath, rinsed thoroughly to
femofévthg caustic soda, and then oxidized in a bath of

160 milliiitérs of 0.2 pér'cent sodium perboréte solution
at 12OO F. for 10 minutes. Fbllowing'this oxidizing bath,
the faﬁric was removed, rinsed thoroughly, and then boiled
fér 10 minutes in 160 millilitérs of 0.2 per cent soap
solutiﬁn. Finally the fabric was finged thoroughly and

spread out to dry.-

PROCEDURE FOR DIRECT DYEING

‘fhe dyeing procedure for direct dyes differed from
the procedure for vat dyes, both as to method of adding the
chemicals énd as to chemicals usedi The fabric was wet in
the same rapid wetting agent used for vat dyeing, then |
rinsed five times in 500 milliliters of water for each rinse.
The soda ash and salt were mixed with.the dye before the
dyeing prodess was begun. The soda ash acted as a retarding
agent, thus promoting levél dyeing. Summary D shows the
chemicéls usced in the dyeing process, and the conditions of
‘their application, as recomméﬁded Dy Sandoz Chemical Works,

Incorporated (28).
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MARY

Direct Dyve Formulas

(Per One Gram Speéimen) 

DYEING PROCESS

PER CENT
HUE 0OF DYE Soda Ash | Salt After Temperature
(gms) (gms) | Treatment (Fahrenheit)
Red 2.0 0.1 4.25 | Cuprofix 170°
Potassium
Orange| 0.5 0.1 4.25 |glohronate 170°
) . opper
Sulfate
Potassium
Yellow| 0.5 0.1 4,25 |Dichromate 170°
& Copper
‘Sulfate
‘ Potassium
Violet 1.0 0.1 4,25 |Bichromate 170°
& Copper
Sulfate
Green 2.0 0.1 4.25 Sandofix 170°
Potassium
| Bichromate 170
Blue 0.5 0.1 4,25 & Copper 170
Sulfate '
Navy 4.0 0.2 9.5 Cuprofix 1700
Olive 2.0 0.1 4,25 Sendofix WE 1700
Brown 2.0 0.1 4.25 | Cuprofix 170°
Black 6.0 0.2 9.5 Cuprofix 1700
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The directions given in the shade book by Sandoz
‘Chemical Company weré followed;.since this'company furhished
the direct dyes. These directions suggested the use of soda
~ash and salt at a levei of one per cent and‘lO per cent,
respectively, bosed on the weight of the goods to obtain
a medium shade of dye. An attemﬁt'was made to secure the
medium'coior shade in vat ‘dyes, with the same»shéde attempted
in the direct dyes. The ratio of liquor to fabric for the
direct dye was 20:1. To each 1000 milliliter beaker was
added 160 milliliters of dye liqhor. The eight-gram sa&ple
was treated in this solution for one hour at 170%° F. No
addition of chemicals was nécessary after the samplé was
placed in the solution, and thus one perscn was able to dye
six samples atra time., The beakers were placed in the dye
pot with.constant §tirring for one hour., Then the samples
were remeocved from the dye liquor énd rinsed five times as

in previous treatments.

To give imﬁroved fastnesé to light'aﬂd washing, an
after-treatment was applied to each of the dyed samples.
Several suggestions were given in the shade book provided
by the company. A combiqation of two per cent potassium
Bichromate and two per cent cobper suifate was chosen to
treat all of the dyed samples except those with green and
Cuprofix colors. This treatment imparted improved fastness
to laundering and to light. Shades of green and olive were

altered by the above treatment, and hence, a 2.0 per cent
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Sanddfix WE was chosen for these colors. The Cuprofix dyes
:rgquifedja special prepéfation called Cuprofix after-treat-
‘ment? invoiving a two per cent solution. -The .after-treatment
was épplied to the dyed fabric for 20 minutes at 1609 F.,

with the sample rinsed five times, and then spread out to

dry.

PREPARATION OF SAMPLES

After fhe 12 lots of.cotton had been dyed, they were
marked with the apﬁrbpriate lot number for identificatiﬂnf
Threevsamplcs, ecach 2.5 by 5.0 indhes, were cut from each lot
"of fabric, one for aﬁ initial sample, one‘for exposure to
“light, ahd tihe other for laundering. Some of the fabric was
used laber.for‘mounting in the dissertation. = Iron-on tape
was used to mark each sample with its respective lot number
and to indicate whether the sample was bleached or unbleached.
After mquing, each sample was subjected to the tests

described below,

LAUNDERING

The samples were laundered in-an Atlas Launder-Ometer,
using an accelerated laundering test designed for the evalu-
ation of the wash fastness of textiles which are manufactured

te withstand freguent lauaderings.



This 45-minute Standard Method Test, accofdihg‘to
AATCC (29), §hoﬁld simulafe thercolor loss and abrasivé
action of five average hand,vcommefgial, or home launder-
ings. Test IIIA fromAthé Sténdafd(Méthcd.wés used with some

variations,

>Thrdugh the usc cf appropriaterconditions of temperaé
ture, alkalinity, and abrasive action, the ioss of color was
obtaihed in a conveniéntly short time. The abrasive action
was accomplished by the unrestricted‘actions of the steel
balis and the use of a low liquor ratio. Disfilled water
-was used for the laundering tests. After each laundering
period, fading was measured by means of ihe Beckman spectro-

photometer,

After the laundering period, the sample was removed
from the can and rinsed fof two oneeminﬁte periods in 100
milliliters of fresh distilléd water at a temperaturec of
105° F. for each rinse. During this period, the sample
occasionally was stirred or hand squeezed. Following the
rinsing, the sample was soured in 100 milliliters of ;
0.011 per cent sclution of acetic acid at 80° F. for one
minute. Then the sample was rinsed for one minute in 100
miililiters of distilled water at 80° F. Afterwards the
samplgs were spread out and pfessed between absorbent paper

towels with a hand iron.



Labeling for the laundry test was accomplished by
the use of irvn-on tape attached to each end of the sanmple.
The 1ot number and the method of treatment of the fabric

was written with laundry pencil on the tape.. Due to the

[a3)

abrasion of the steel balls during the test, this iron-on
tape was not completeiy satisfactory and as a result the

tape was reenforced with staples.

LIGHT EXPOSURE

The dyed samples were subjected to the Colorfastness
to Light Test of the AAICC (30). The Atlas. Fade-Ometer with,
the carbon-arc lamp, continuous iight,.was used foxr the test.
Twe samples were placed on each holder and faded - -for a
period of five, 20, 40, 60, and 80 hours. After each expo-
sure period, spectrophotometric réadings were taken at

10 wavelengths between 400 and 850 millimicrons.

EVALUATION

The acceptance of the dye and the loss of color by
each sample cof fabric was determined by the use of the

Beckman Spectrophotometer.

After the exposure periods ¢f 5, 15, 20, 40, 60, and
80 hours ip thce Fade-Ometer, readings on the wavelengths of
400, 450¢, 500, 350,‘600, 650, T00, 750, 800, and 850 milli-

< g

microns were taken c¢u each sample of fabric.
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The retention of the dye by each sample after.
laundering was determined by spectrophotométric evaluations
after each five launderihg periods at the wavelengths

mentioned ahove,

In each of the evaluations for acceptance and
retention of dye, the 10 readings were averaged and reported

as the mean reflectance for each sample.



PRESENTATION OF DATA AND

DISCUSSTION 0 F F INDTINGS

The data concérning the results ofithé dyeiﬁg of
knitted fgbric from three grades and four'co;ér classes of
Texas cotton were pooled for eéch typé of cotton, with pairs
of the types compared by means of the "t" test. These
fabrics, which included twelve lots of cotton, were divided
‘into two groups. One group was dyed with 10 different hueé
of vat dyves, while ‘the other group was dyed with 10 corfé—.'
sponding hues c¢f direct.dyes. In both gfoups, one~half of
each fabric was bieachod before dyeing and the remainder was

dyed in the greige state,

These fabrics were subjected to two tests:‘ 80 hours
of light fading by means of the Fade-Ometer, and 25 launder-
ings by means of the-Launder—Ometer. The Beckman D U
Spectrophotometer was used to measure the light reflectance,
which determined the color loss of the dyed fabriecs after

each fading,

The data obtained by the spectrophotometvic readings
were analyzed by means of the "t" test for the purpose of

determining the amount of light reflectance, as noted above.
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Thesé readings were taken initially on the samples; and then
they were made afterkfive, 15, 20,_40, 60 énd 80 houvrs of
light fading in the Atlas Fade-Ometer. For laundering, the

readings were taken initially, and again after five, 10, 13,

20 and 25 laundering periods, respectively.

The mean reflectance ratings for the 12 loté of
cottor varied from 59.1 for the Low Middling Tinge variety
to 72.1 for the Strict ﬁow Middling White in fhe initial
fabrics as can be noted from Table I (Appendix). A statis-
tical compa}ison of the data for the three grades of cotton--
Middling, Strict Low Middliné,vand Low Middling, showed that

there was no significant difference between any of the

cotton grades.

When a comparison was made between the four color
grades, White, Light Spot, Spot, and Tinge, the reflectance
of White was superior to-that of Tinge (P<0.05). This con-
stituted the sole significant comparison of six tests which

were made on the color groupings of the greige goods.,

SUMMARY OF THE VAT-DYED FABRICS

TREATED AS ONE COLOR GROUP

INITIAL COMPARISONS

Comparisons were made of the findings resulting from

reflectance readings for the 10 vat-dyed fabrics initially,
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before Subjecting them to light fading or -laundering, with
‘all data for the respective fabrics pdoled. Results neither
for thélcﬁttdn initial colors nor for the grades of cotton
were Toﬁnd to differ significantly. This was found for the

comparison of bleached as well as unbleached samples.

EFFECT OF LIGHT EXPOSURE ON VAT-DYED FABRICS

TREATED AS GNE COLOR GROUP

‘Aftéf exposure to 80 hours of simulated sunlight,
comparis&ﬁs-wére madevbétween all three grades of vat-ayed
cotton fabrics for bleached and unbleached samples, respec-
tiVCly.r No significant differences wefe found between the
grades in gither group with regard to color loss which was

imposed by dycing.

In comparing the bleached‘fabfics with those which
were unﬁleached, there was no evidenfé of a significant
difference for this variable., Hence, bleaching had no
appreciable effect on the reflectance of fabrics with refer-
ence to grade when bleaching preceded .1light exposure of the

ayed fabrics.,

When analyzing the results of light fading within
grades foxr this study, it was found that all grades showed

significant differences in plotting the bleached against the
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unbleached vat-dyed samples. No difference was found betiween
>the dyed and the dyed and faded, regardlesg of whéther the
fabric was bleached or unbleached before dyeing. The
results obtained were consistent with reference to the three

grades.

COLOR

Within the color groups of cotton,vthe same trend
was found as within the grades. No appreciable differences
were found when comparing vat-dyed fabrics before fading
with the same vat-dyed fabfics after fading. This was true

for the bleached as well as unbleached fabrics.

EFFECT OF LAUNDERING ON VAT-DYED FABRICS

TREATED AS ONE COLOR GROUP

GRADE

After 25 laundering periods, the specimens showed
no signfficant differences in light reflectance readings for
bleached or unbleached dyed cotton, when comparing them to
similar unlaundered dyed samples. This was true for all

three grades of cotton.

There was no difference between bleached dyed and
unbleached and dyed samples after 25 periods of laundering

with reference te grade. When the initial unbleached and
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yat—dyed specimens were compared with similar'SHmples which
.had béen}laundered 25.times,-the différénce was significant
(P<0.,05) for"all_grades-indiéating that some fading resulted
ffom'laundéring, even'thoﬁgh the dégfee‘of fading was not a
résuit‘of the inifial colof or-grade of the cotton, bﬁtJof__

the dye.

On making the same comparisons of initial bleached
and dyed samples with similar .samples after laundering, there

werc significant differences.

COLOR

The reflectance rétings of thé‘unbleéched,ivat—dyed
as well as .the bleached, vathyed COLténs in all cotton color
groups Qaried little after the laundering test. In comparing -
the laundered speciméns which were dyed in the greige state
to the bleached and dyed speéimens, no significant differ-
ences were found between the groups. The same pattern of
- variations was found iﬁ the treatment within color classes
for laundering 'as was found in the treatment for grades.after
laundering. No difference occurred in the bleached dyed
fabrics after lsundering when they wefé compared to the
bieached, dyed fabrics before laundéring in three color

grades: White, Light Spot, and Spot.

An indication of a slightly significant difference

for the Tinged class, in comparing bleached, dyed fabric-
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before'laundering to . bleached, dyed‘fabric"after laundering
was séen_(§<0.10). Alsog the reflectance was greater in
Athe laundered samples than in those not laﬁndered, with a
éignfficant diffgrenct-(?(O;OS). Hence the vat-dyed fabrics
subjecied‘to laundering resulied in some fading, for which
vthe dye and not Lﬁe initial cblﬁr of the cotton was respon-

sible,.

An eVaiuatioﬁ of the acceptance and retention of each
of the.respective vat dyes by the 12 experimental fabrics is
reported in the following discuésion. Statisticai éomparim
sons'of spectrophotometric reflectance'measuremeﬁtsrof the
dyed specimens in the initial and faded states made with
reference to grade-and color of cotton served as-the basis

for this cvaluation.

The acceptance of each dye was determined by com-
parisons made on the initial fabribs which were dyed but
were not subjected to the fading tests. One-half of each
of the initial fabrics was bleached bgfore dyeing and the

vemainder was dyed in the greige state.

Other comparisons- were made after the specimens were
exposed to 80 heours of light in the Fade-Ometer., These

samples were subjected to fading at intervals of five, 15, 40

3



60, and 80 hours, reSpéctiveiy. Aftér each period of
‘fadiné, the light refléctance readiﬁgs were made with the
Beckman Dﬁ Spectrophotometér. An average~bf the recorded
feadihgs‘was compuféd'to pxovide data for statistical com-
parisoﬁs.in the‘rétentioﬁ of dye'by the expérimeﬁfai fabrics

after light exposure.

A third group of data was‘acquired from subjecting
vat dyed speciﬁens to 25 Iaundering periods'in the Atlas
Lauhder—Ometer as described in the Methods of Procedure.
Afiter each opefationlof the Launder—Ometer; which repre-
sented five laundering periods, spectrophotometric readings
‘were made which served as data in determining the effect of
laundering upon the retention of the 10 respective vat dyes

by the experimental fabrics.

VAT BRILLIANT YELLOW

Acceptance and Retention of -Vat Brilliant
Yellow on the Basis of Grade of Cotton

Acceptance of Dye. The greatest color change which

was observed in the per cent acceptance of Vat Brilliant
Yellow dye by the initial fabrics was in'the Middiing grade
¢f cotton. For the bleached fabrics, Middling cotton'sﬁs»
tained a 6.8 per cent chaﬁgé, while ﬁhe Tinge grade of
totton showed the least acceptancé, with.an average of 3.3

per cent, In the unbleached cotions, dirddling cotton also



manifested the greatest level of acceptance with a 10.3
per cent change, whereds unbleached again showed the lowest

acceptance with a change of 7.8 per cent.

Some statistical differences were found in Vat
Brilliant Yellow- fabrics which were dyed but untreated.
As can. be noted in Summary E, the refleétance of‘fhe
unbleached Middling cotton was lower than the reflectance
of the bleached Middling cotton (P<0.02)., Strict Low
Middling cotton reacted to dyeing in a similar manner to
that observed by the Middling grade. The unbleached fabrics
failed to exhibit a reflectance comparable to that of the
bleached (P<0.05). No other differences‘were,found hetween
the three respective grades of cotton either in the bleached

or unbleached state.

Fading during Light Exposure. Statistical compari-

sous of Vat Brilliant Yellow fabrics bleached before dyeing
showed that 80 hours of light exposurc had caused a sig-
nificant differenée in the reflectance of the Middling grade
of cotton (P<G.02). A slight darkeﬁing was evident after
light exposure which may have been due to a chemical change

in the dye caused by the ultraviolet rays from the carbon-

arc lamp.

A lower reading was evident also in the Low Middling

grade after light fﬁding which caused a significant difference
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from the initial yellow (P<0.10). No significant differ-
ences were found between the unbleached gradés'of these

cotton fabrics.

A ;omparison of refleétance values Within Qrades
of cotton revealed no sigﬁificant différenéeé between the
initially dyed samples and the dyed énd faded samples,
although the reflectance values were 10wcr>}n-each insténce
after iight exposure.‘ No significant ‘'differences were found
between grades of bleached cotton after light exbosuré and
only Low Middlihgvsﬁdwéd a difference.in ﬁhe Qfaaes~for
.unbleached cotton. Unbleached Low,Middiing displayed a
higher reflectance than did unbléabhed Sirict L0w Middling

(P<0.05 .

Fading during Laundering. ‘Laundering revealed a

significant difference betWeen the bleached and unbleached
Middling cotton with the higher mean reflectance found in
the bleached cotton (P<0.035). All three grades of bleached
as well as vnbleached samples exhibited significant trends
with»reference to fading after laundering when comparéd to
their initial yellow dyed samples. Within the bleached
fabrics, the differences from laundering Qere not as great

as in the unbleached fabrics.

There were no differences between the reflectance
values of the unbleached dyed and laundered fabrics with
reference to grade nor were there differences within grades

0of bleached and laundered fabrics.



Acceptance and Retention of Vat Brilliant
- Yellow on the Basis of Color of Cotton

‘Acceptance of Dye. In the-bleached fabric, the
‘éieatbstvaéceptandé.of Vat. Brilliant Yellow according to
percentagé.calculations was in Whife cetton (IOfO,per cent)
and the'lqasf.aqcéptance in thevTinge color gfoup (-3.0

per ceﬁt).v'Here‘i} Was.obSefved that the Tinged cotton,
‘according to spectrophotomeprié readings, gave results
&hich den0téd an increased yellow color before dyeing than
after dyeing, although this was noct discerned visually. 1In
thé fabfics'dyed in the greige state, White cotton revealed
~a higher pefcentage of acceptanée of the Brilliant Yellow
-dye- {(13.1 per cent) than did the other groups, witile Tinge -

cotton showed the least acceptance (7.2 per cent),

Thé natural Eolor of the cotton had significant
effects in some instances upon the acceptance of the Vat
Brilliant Yellow dye when statistical comparisons of the
data were made. In the unbleached fa5rics, no diffcrences
were noted except between Light Spot and Tinge where a.
slight difference was faﬁ@rable to Light Spot (P<0.10). A
slight difference in‘reflectance was also noted between the.
ﬁleacﬂed Light Spot cotton and the Spdt cotton in which

Spot was slightly superior (P<0.10).

Comparisons of the bleached and unbleached fabrics

within each color classification revealed that bleached
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Tinge had a'significapily;higher reflectance value after
‘appliéation of the Vat Bfillian; Yellow dye than did un-
bleached Tinge (P<0.0§). A slight indication of a differ-
ence was noted'to favor bleached spot when compared to

unbleached Spot (P<0.10).

Fading during Light Exposure., After 80 hours of

light'exposﬁre, the per cent reflectance of Spot cotton in
the bleaéhed ani unbleached_fabrics was lower than the value
of théiinitial color (P<U.O5). White cotton had the same
trend (P{O.lO); A s1jght darkehing effect Af fading was

respensible for this occurrence.

)

White cotton which was bleached béfore dyeing with
Vat Brilliant Yellow had lower reflectance than Light Spot
after 80-hours‘0f exposure in the Fade-Ometer (P<0.05), 1In
the unbleached dyed fabrics, Light Spot was supefior both

to Spot and Tinge with reference to reflectance (P<0.01).

There were no significant differences in reflectance
betwe he col s of co het > d thel
etween the color groups of cotton wnen compared to elr
initial groups in either bleached or unbleached goods, hence

no trend for fading of Vat Brilliant Yellow was evident.

Fading during Laundering. The laundered fabrics of

Vat Brilliant Yellow displayed a significant difference in

all color classes when compared to their initial counterparts.
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The bleached as well as the unbleached samples exhibited
- higher mean reflectance values after laundering than

before. See Summary E.

In these laundered samples, bleached Spot cotton
and bleached Tinge cotton groups showed significantly
higher mean reflectances ‘when paired;agdinst the unbleached

groups (P<0.01 and P<0.05, respectively).

Unbleached White surpassed bleached Spot'cbbton in
reflectance (P<0.05); and bleached Tinge surpassed bleached

Light Spot cotton in this respect (P<0.05).
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SUMNARY E

STATISTICAL COMPARISONS OF REFLECTANCE MEASUREMENTS

OF DYED AND LAUNDERED FABRICS ON THE BASIS

OF COLOR OF COTTO!

(VAT BRILLTANT YELLOW)

Bleached Unbleached
Comparison : '
Mean Proba- Mean Proba-
Reflectance ! bility = | Reflectance | bility
White , 72.5 N.S. 72.6 P<D.10
Light Spot 71.0 69.8
White 2.5 N.S 72.6 P<0.05
Spot 72.9 8.4
White 72.5 N.S. 12.6 N.S.
Tinge 74.9 69.5 <
Light Spot 71.0 69.8 S
Spot 72.9 NS 68 . 4 NS
Light Spot 71.0 P<0.05 69.8 N.S
Tinge 74.9 69.5
Spot T72.9 | 68.4
| Tinge 74.9 h:S 69.5 N.S
| : ;
[




VAT ORANGE 2

_Acceptance and Retention of Vat Orange 2
on the Basis of Grade of Cotton

Acceptance of Dye. The acceptance of VatVOrangelg_

by the various grades‘of'cottonbvaried,from_thefusﬁal pat--
tern. In the bleached fabrids, Middling c0tton accepted the
highest percéntége of dye (21.0 per cedt); while Low Middling
cotton accepted the lowest percentage (19.7 per cent). In
the unbleached fabrics, however, this trend was reversed.

Low Middling accepted the greatéstAlchl of this dye (20.3
.per cent), while Middling cotton accepted the lowest amount.
(19.8 per cent). No significant differences were observed:
in the initial fabrics éf Vat Orange 2 when comparisons of.

data were made on the basis of grades of cotton.

Fading during Light Exposure. After light_fading,
the findings revealed the fact that the unbleached Middling
surpassed the unbleached Low Middling cotton With a signifi-
cant difference (P<0.01); that unbleached Middling surpaésed
unbleached Strict Low Middling cotten by a highly signifi-
cant difference (P<0.001); and that the reflectance of Low
~Middling showed slight evidence of being more subject to
fading from light exposure than the Strict wa Middling
(P<0.10). Bleached Middling cotton showed a significant

difference in reflectance due to fading when compared to

4
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the‘initial'fabric (P(OtOSj; and théAyhbleachéd fébfic during
the same-compgrison-eihibited aisignificant.difference'which |
was somewhat higher (P<0.02). Slidht fading was‘noied also

within the Low Middling grade of cotton (P<0.10).

Fading during Laundering. During,lauﬁdering,
bleached Middling cofton'manifested é ﬁighly significant
trend for fading,(P<0.00l).v Strict Low Middling cotton
showéd the same trend.(P<0.0l). Low Middling cotton also
was found to show a significant fadiﬁg‘trend during launder—~
ing.as was dénéted by the highly significant difference
-betwecn the reflectance values of the laundered and the non-
laundered specimens (P<0.001). For the ﬁnbleached goods,
Middling.and Low Middling cottons showed a highly signifi—
cant trend toward>fading during laundering (P<0.001), wheréas
the degree of fading experienced by the Strict Low Middling

cotton was of less significance (P<0.01).

Acceptance and Retention of Vat Orange 2
on the Basis of Color of Cotton

Acceptance of Dye. With respect to the original

color of the cotton, it was found that the orange dye was
accepted-best by the White cotton (23.6 per cent), with

least acceptance by Tinge cotton (16.6 per cent).

When observing the comparisons of the color of

cotten in the initial bleached and dyed state of Vat Orange 2
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the mean reflectance of bleached Spotted cdtton'surpéssed
'the mean reflectance of bleadheﬁ Tinge cotion by a signifi-
cant difference (P<0.05). This was the only color which

showed a significant difference in the initially dyed

fabrics.

Fading during Light Exposure. When the reflectance

values cf the Vét Orange 2 fabric were compared on the basis
of the original colors of the cottdn, differences due to
light exposure wére ﬁot evident in the unbleached fabrics;—
Spot cotton contributed to a higher degree of fading than
did White (P<0.02), whereas-Light Spot (P<0.01) andispot
(P<0.001) showed more fadiﬁguthaﬁ did Tingé-iﬁ the bleached

and dyed fabrics.

Comparisons of the bleached and unbleached Vat
Orange 2 fabrics gave evidence. of the superior loss of color
in the Spot color category favorable to the bleached fabrics

(P<0.05).

Fading during Launderinq. The bleached and the

uribleached fabrics dyed with Vat Orange 2 evidenced fading
that was significant in all four color categories when the
reflectance values of the laundered fabrics were compared

with the initial values. The degree of fading in most

color groups was highly significant (P<0.001). Exceptions
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were found in the'Light‘Spot bleached and in the unbleached

White and Spot colors wherefading‘was not as defined (P<0.01).

Spot'cotton showed‘abhigher”degfee of'fading during
laundering than did Tinqe cotton (P<0.05) fdr both bleached
and unbleached samples. Light Spot co{ton showed fading to
a greater degree than Tinge cotton b§tﬁ inrthe bleached and
unbleached fabrics; Other differences whidh were found to
exist between the colofs of cbttén whén fabrics were dyed

with Vat Orange 2 and laundered can be noted in Summary F.



_SUMMARY F

STATISTICAL COMPARISONS OF

OF DYED AND LAUNDERED FABRICS ON THE BASIS

REFLEC

TANCE MEASUREMENTS

OF COLOR OF COTTON

(VAT ORANGE 2)

Bleached Unbleached
Comparisons Mean Proba- Mean | Froba-
Reflectance; bility Reflectance | bility
White 60.6 61.9
y P<0.01 * P<0.10
Light Spot 63.8 65.4
White 60.6 P<0.02 36.0 P<0.02
Spot 636 ' 58 .7
Light Spot 63.8 P<0.01 65.4 P<O.02
Tinge 61.1 61.0
Spot 63.6 . 63.2 o
Tinge el P<0.05 610 P<0.05
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Acceptance and Retention of Vat Red 10
on the Basis of Grade of Cotton

Acceptance of Dye. Vat Red 10 dye manifested little

variation with respect to its acceptahcevin the bleached
fabrics; Middling cotton showed the highesi acceptance with.
an average of 23.7 per cent changé‘during dyeing, while Low
Middling cotton had the lowest acceptance 6f the dye, with
an average of 20.3 per cent. In the unbleached ccttons, Low
Middling sustained the highest acceptance {(30.4 per cent),"

whereas Middling had the least acceptance (25.4 per cent).

The only significant difference found in the initial
fabrics, with reference fo‘their acceptance of Vat Red 10
on the basis of gfade of cotton, ﬁas that which appeared
in the Low Middling grade. - In comparing the bleached with
the unbleached fabrics, the bleached Low Middling cotton

was favored by a highly significant difference (P<0.01).

Fading during Light Exposure. No differences with

reference to reflectance values were noted wi;hin the three
grades of cotton when the bleached and dyed specimens expdsed
te 80 hours of éuniighi were comparcd to their'unexboéed |
counterparts. A highlj.significant degrce of fading oc-

curred within the Low Middling grade of the fabrics which
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were dyed in the ﬁtheaphéd state with Vat Red 10 (P<0.001).
'Aftef exposure to iight, Lhe’bleachéd fabrids in-all thrée
-grades offcotton were superior in reflectance to the fabrics

which were dyed without bleaching.” '

Fading during Launderihg. Laundering prdduced

highlyAsig;ificént degrees of fadfﬁg,wiihin all three grades
of bleached and unbleached cotton, as was evidenced by
dompariséhs of the ;efiectance values bf.fabrics dyed with
Vat Red 10 beféfe and after iaundering. After 25 laundering
periods, no differénbes were found between ghe reactions of
the tﬂree grades of the unbleached cotton., It was observed
that in these fabrics the Middling (P<0.02) and the Low
Mgddling'(P<0.01) grades faded more ihap did the Strict Low
Middling cétton.

d 10

Acceptance and Retention of ed 10
n

V
on the Basis of Color of C

Acceptance of Dye. When-cbmpérisons were made
between the undyed and thé dyed fabrics before exposing
them to light or to laundering, with regard to color
classes of cotton, Vét Red 10 dye was accepted best by
bleached White cotton (28.8 ber cent) and it was accepted
least by bleached Tinge cotton (14.8 per cent). Interest-
ingly enough, White c0tton again accepted the most dye

(33.8‘per cent) while Tinge cotton acceﬁted the least



65
(23.8 per cent). When ;iétiétically-combarinéﬂfhé;déta‘6f
‘the Vat Red 10 fabrics wi£h réferénce'tq thé”§o1or class
of cotton, no significant differenges Qere found before‘

fading.

Fading during LightvExpésure. .Signifibant differ—
encés between thé respective colors ancot£on.wefe evident
after 80 hours 6f exposure fo light, both,ihhihe,bleached
and unbleached fabrics dyed with Vat Rea 10. In:the un -
bleached fabrics White, Light Spot, and Sbot showed more
fading than dié Tinge, with differences significanp at the
‘levels shown in Summary G.' Wifﬁ referénce to the bleached
fabrics, Spot showed more fading than Tiﬁge (P<0.05), where-
as therevwere slight indicétions of other differeﬁces.
Within the Light Spot (P<0.05), Spot (P<0.01), and Tingé
(P<0.10) categories of colton, the bleached and dyed fabrics
faded more from light exposure than did the unbleached and
dyed fabrics. In the bleached category of fabrics, the
reflectance of the respective colors of cotton was not
affected significantly by l1ight when the dyed and the faded
specimens, within each color group, were compared with the
dyed fabrics before exposure. Upon the basis of comparisons
of the unbleoched and the dyed-fébrics, fadiné due to light
exposure was evident in the.White cotton (P<O0.01), and a
slight semblance of color change was also noted in the Sﬁot

color group (P<0.10).
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-Fading_durinq-Launderinq._AIf was -found that there
was a significant difference in fading for all four color

groups, both in the bleached and unbleached specimens.

In éil color groups of the.unbleached fébrics,
comparisons bétwéen’the initfal and lQUndefed gpécimens
;hbwed,a Highly signifidahf degreehof fading (P<0.001).
Fading edui&aleht to that mentioned above was expérienced
- by the White and Spot cottons in the bleached fébrics, how-
ever, the fading in the Lighg Spot -and Tinge coltons was -

less significant (P<0.01).

Comparisons of the Vat ﬁed 10 fabrics with reference
to the bleached and unbleached data,reyeéledra significant_
difference -between the two treatménts of fabrics in the
Tinge c&ttons. In this instance, the fabrics which were
bleached before dyeing exhibited the higher reflectance

value (P<0.01).



SUMMARY G

STATISTICAL COMPARISONS OF REFLECTANCE MEASUREMENTS OF

DYED AND LIGHT FADED FABRICS ON THE

BASIS OF COLOR OF COTTON
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(VAT RED 10)
. Bleached Unbleached

Comparisons ’ :

' Mean Proba- Mean Proba-

| Reflectance | bility Refiectance | bility

White 51.1 : 50.7
Light Spot 52.6 P<0.10 50.5 N.S.
White 51.1 50.7
Spot 59.8 P<0.10 50.9 N.S
White 51.1 ] 50.
Tinge 51,2 N.S 48.3 P<0.01
Light Spot 52,6 - 50.5 -
Spot 52.8 N.S. 50.9 N.S
Light Spot 52. 50.5 -
Tinge 51.2 P<0.10 48.3 P<0.03
Spot 52.8 : - 50.9
Tinge 51.2 P<0.0J 48.3 P<D.Ol
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VAT VIOLET 13

‘ Acceptance and Retention of Vat Viclet 13
on the Basis of Grade of Cotton

AéCeptance gi Dye.-VSpectrophotometric readings -
disclosed_th¢ finding that bléabhed Middling cotton accepted
the highest percentage of Vat Violet 13 dye, with a color
.cﬁange_of,32.5 per cent. vThe feadings also revealed that
bleached LOQ‘Middliné éottdn-ﬁnderwent the‘iqwest-color
change during dyeing, which was 30.7 per cent. In addition,
thé readinéé displayed the fact that, of the cottons dyed
in the unbleached state, Strict”Low Middling underwentAthe
highest color change (36.9 per oe-nt), and tA.‘hev Middling

cotton showed the lowest change (32.8 per cent).

Ffom statistical comparisons of the acceptance of
Vaﬂ Violet 13 by the various grades of cotton, no signifﬁ—
cant differenceslwere~found in the initial fébric which
was dyed but untreated. With respect“to comparisons
between grades of cotton, after pairing the bleached with
the unbleached fabrics for acceptance tests, still no

significant differences were found,.

- Fading during Light Exposure. After 80 hours of

light expesure of Vat Violet 13 dyed fabrics, the mean
reflectance of bleached Middling cotton surpassed the mean

reflectance of bleached Strict Low Middling cotton by a
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highly significant difference (P<0.001). This also‘wés true
for a comparison c¢f the-same unbleached faﬁrics (P<0.001).
The mean reflectance of Low Middlingudbtﬁon was higher théh
that of Strict Low Middling, both in the bléa@hed and N
unbleached state (P(0.0l).> Only one other comparison
revealed a difference in behavior during light exposure
of Vat Vidlet 13; the mean reflectance of bleached Stirict
Low Middling cottonAsurpassed thé mean reflectance of
unbleached Strict Low Middling by a significant difference

(P<0.05).

In evaluating the initial samples and those that had
been exposed to light, there were no significant differences.

Hence, fading was not evident,

Fading duping Laundering. Following the 25 1auhder—
ing treatments, comparisons weré made between the tested
samples and the initial samples dyed with Vat Violet 13,
and in mary cases there were numerous evidences of fading.
Im 4ll comparisons involving grades of cotton, the dyed
and laundered samples were lighter fhan the comparable non-
1aundéred fabrics by distinctly significant differences.
Low Middling (bleached) had a probability level of 0.01,
and unbleached Strict Low Middling a probability of 0.02,
In all remaining cases the other grades, bleached and un-
blﬁachéd, had highly significant changes.during laundering

(P<O.001) .
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" Acceptance and Retcntion of Vat Violet 13
on the Basis of Color of Cotton

Acceptance of Dyé. With regard to color classes of

ébtton, tﬁé spectrophotometric readings indicated that -
bleaﬁhed White cotton absﬁrbed the ﬁost violet dyé (37.9
per ceﬁf)l-while fhe bleaphed'Tinge cotton absorbed the
Ieast_(2f;6 per.ceht). ;For those unbleached fabrics which
were dyed with Vat Violet 10 dye, the readings signified
fhat,White cotton accepted the most dye (37.9 per cent),

and that Tinge cotton accepted the least (29.3 per cent).

 ;In the statiétical comparisons of the cnior classes
~of cotton, only bleéched Light Spot cotton révealed a
higher mean reflectance than unbleachedALight Spet cotton
(P<0.02); énd unbleached Spot cotton had a higher reflect-

ance than‘unbleached'Light Spot cotton (P<0.05).

Fading during Light Exposure. Light exposure after

80 hours had little effect on the Vat Violet 13, and further
study revealed that only-unbleached Light Spot cotton showed

a significant trend toward fading (P<0.03).

Fading during Laundering. After laundering tests

Were performed, Vat Viclet 13-revealed fading in all color
classes for both the bleached an& the unbléached samples, .
See Snmmary H. Tt was also shscuved, when comparing the

bleachedvto the unbleached cottorn, that Tinge had a higher

mean reflectance than White or Light Spot in-the bleached state.
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SUMNARY H

STATISTICAL COMPARISONS QE_REFLECTA&CE MEASUREMENTS OF DYED

AND- LAUNDERED FABRICS ON THE BASIS OF COLOR OF COTTON

~ (VAT VIOLET 13)

Bleached S Unbleached
Comparison - ‘ ,
- Mean Proba- . Mean ‘Proba-
Reflectance | bility Reflectance | bility
White .
Initial 44.0 P<0.02 44.0 P<0.01
Laundered 50.0 : 51.4 : o
Light Spot |
Laundered 51,1 ) ' 50.3 T
Spot
Initial 46.0 - 44,2
Laundered 52.0 P<0.03 51.1 P<0.Cl
Tinge 7
Initial 45.0 ’ 44,0
Laundered 53.4 P<0.001 51.9 P<0.01
White 50.0 , 51.4
. P<0.01 : .
Tinge 53.4 51.8 N.S
LLight Spot 51.1 ' ) 50.3 .
Tinge 53.4 P<0.02 51.9 N.S.
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Acceptance and Retention.of Vat Blue 6
on the Basis of Grade of Cotton

Acceﬁtance of Dyé.z Thé‘Vat Blue 6 dye showed d
different trend in the rate of éCceptance'éf dyevby some of
the unbleached coitons thanrwas notéa previoﬁély. .Blééched
Strict Low Middliﬁg cotton ahsorbed the highest pércentage
of dye (62.4Vpericént), while bleached Low Middling cotton
absorbed the lowest percentage of dye (61.S'per‘cent). How-
ever, both the unbleached Middling and the Strict Low
'Middling cdtton sustained the same percentage of acceptance
of dye (61.5 per cent). None of fhese differences were
statistically significant. It also sheculd be noted that the
bleached fabrics manifested a very‘small difference (0.9
per cent) in their rate of acceptance. 'Tinge cotton had a

58.2 per cent level of acceptance.

In a statistical comparison of the performance of
the grades of cotton with respect to acceptance of Vat Blue 6,
the data indicated thaf the mean light reflectance readings
were significantly different when comparing Strict Low’
Middling cotton to Low Middling cectton in the blehched and
dyed fabrics. Here, the bleached Low Middling had the
higher reflectance reading with a statistically significant

difference (P<0.05)., There were no other significant



differences in the comparisons made on the initial Vat
- Blue 6 samples in the bleached or unbleached state and the

dyed samples.

Fading during Light Expoéure. Light exposure

produced fading to a significant degree only in bleached
Middling cotton and in unbleached Strict Low Middling
cotton when matched to their initial samples which had not

been exposed to light (P<0.0l1 and P<0.05, respectively).

After gomparing‘bieached Middling cotton to bleached
Strict Low Middling cotton, a Signifiéant difference was
'observed in the mean reflectance values, with Middling
cotton having the higher reflectance (P<0,01). A signifi--
cant difference at the same level of significance was
observed to favor bleached Middling over bleached Low
Middling éotton. Nobdifferences were found in similér
comparisons for the unbleached grades. When a comparison
of bleached to unbléaohed Strict Low Middling cotton was
made, however, the unbleached St?ict Low Middling had a
higher reflectance reading with a difference which was
statistically significant (P<0.01). This same trend was
observed in a comparison of bleached and unbleached Low
Middling cotton with an even higher 1ev§l of significance
(F<0.001), favoring the higher reading on the unbleached

fabric., .
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Fading during Laundering. The cotton fabrics dyed‘

with Vat Blue 6 evidenced a highly signifiéant trend of
fading after,laundering for .all grades. The comparison
between the laundered and non-taundered Bofh in the bleached
and unbleached fabrics showed highly significant differenqes.
Theré were two g;oups which reveealed significantly higher
differences in reflectance readings in the unbleached state
when compared to their bléaéhed'samplesm—strict LOW»Middling
(P<0.001) and Low Middling cotton (P<0.01). Anothef signifi-
cant diffefence revealing higher mean reflectance before
laundering was found in bleached Middiing cotton over
bleached Strict Low Middling cotton (P<0.01) and unbleached
Low Middling over unbléached Strict Low Middling coctton

(P<0.05).

mad

Acceptance and Retention of Vat Blue 6

u
on the Basis of Color of Cotton

Acceptance of Dye., The evaluation of the acceptance

of dye by color élasses of cotton showed that bleached White
cotton absorbed a higher pcrcentage'of dye (66.7 per cent)
than any other of the cotton color classes. The evaluation
also revealed that bleached Tinge cotton accepted a lower
percentage of dye (58.4 per cent) than any other of the
color classes. 1In the greige state, White cotton accepted
the most dye (63.5 per cent) and Spotted cotton accepted the

least dye (537.8 per cent).
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When statistical comparisons were made on the
Jinitiél Vat Blue 6 dyed fabrics, only one bair of color
groups indicated any significant difference in lighf
reflectance readihgs,”namély bleached Tinge cotton had a
highérrfeflectance than did.DIEached'White cofton (P<0.05) .
Novothef significant differences were found on the initial

fabrics.

Fading during Light Exposure. No significant dif-

ferences were indicated in-aﬁy of the.color plagses of
cotton, bleached of unbleached, when comparisons were made
as to the same initial, untreated samples after light
'expcsure.’ Hence no fading was revealed in these cases,
There were some significaﬁt differences in the means of
White cotton and Spot cotton in comparing the bleached with
the unbleached state. In.both instances, the mean reflect-
ance ﬁas higher in the unbleached goods (P<0.01). A
comparison of White cotton to Spot cotton indicated that
the Spot cotton had a higher reflectance in both bleached
and unbleached samples (P<0.035). One other comparison
indicated a significant difference in reflectance, namely
bleached White cottoﬁ was surpassed by bleached Tinge
Cotton by a highly signifieanf difference (P<O.01). No
other differences were found in Vat Blue 6 due to the color

of cotton.
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Fading during LéUndering. Lauhdering of Vat Blue 6

dyed samples revealed fading for évery pblof group of cotton,
when compared to the initial samplés. See Summary I. There
were significant differeﬁces in ﬁeén.reflecfance readings
~for the color group of dthon after launderingAaS noted in
this summary. One othqr significant différencé.invmean
feflectance which is not shown in the summary table was

found in that a higher reading for Spot cotton in the un-

bleached state appéared when compared to its bleached state.



SUMMARY I

-1

-1

STATISTICAL COMPARISONS OF REFLECTANCE MEASUREMENTS -OF DYED

WITH DYED AND LAUNDERED FABRICS ON THE

(VAT BLUE 6)

BASIS OF COLOR OF COTTON

. Bleached Unbleached
Comparison
Mean Proba- Mean Proba-
Reflectance | bility Reflectance | bility
White _
Initial 23.6 : 25.8
. . 0.0 1
Laundered 30.5 P<0.001 34.0 P 0
Light Spot :
Initial 25.4 26 .4 . :
Laundered 32.9 P<0.0l 34.9 P<0.00!
Spot
Laundered 33.1 37.0
Tinge
LLaundered 34.3 33.5
White 30.7 P<0.05 34.0 N.S
Light Spot 33.0 34.9 )
White 30.5 5 34.0
Spot 33.1 N.S. 37.0 P<0.05
White 30.5 34.0
Tinge 34.2 P<0.001 33.5 N.S.
L]qht Spot 34.9 P<0.10 34.9 N.S
Tinge 33.5 ' 33.5 )
Spot 33.1 37.0 :
Tinge 349 P<0.10 33.5 P<O0.01
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VAT NAVY 18~

Acceptance and Retention of Vat Navy 18
on the Basis of Grade of Cotton

Acceptance of Dye. Acbording»to tabulations based
on the spectrophétometric readings, Middling cotton absorbed
the highest percentage of Vat Navy 18 dye in.tﬁe bleached
group. The extent of acceptance forAMiddlihg cotton was
. 62.4 per cent; also in the bleachpd cottons, the lowest
extent of acceptance was found for the Low Middling grade
ofbcottbh (55.0 per cent). The reédings indicated that,
of the unbleached group, Strict Low Middling cotton sus-
tained & change of 64.6 per cent; which was the highesi
degree cof acceptance.- Middling cotton accepted the lowest

percentage of dye (62.0 per cent) in the unbleached cottons,

According to the "t" tests performed on these data
concerning Vat Navy 18, there were no significant differ-
ences in the initial, untreated vst-~dyed fabrics, when

grade of cotton was considered.

Fading during Light Exposure. Light exposure,
after 80 hours, had little effect on this Navy 18 vat dye.
There was a signifiéant differe;ce in mean reflectanc;
between Strict Low Middling cotton in the bleached and

unbleached state, with the bleached cotton having highev

reflectance (P<0.05). The only other difference revealed
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Cin light fading was that found in. a comparison of unbleached
Middling cotton with unblpach d Strict Low Mlodllng coLton
and the unbleached Mlddllng was favored with the hlgher

refchtanre (P<0 05)

"Fading during taunderiﬁg. Al grades of cotton

treated WfthiVat Navy 18 aisdlosed a_éigﬁificant-trend of
fading thh fof<bléachéd and'unbleaqhed specimens (P<0.001).
A'slight,refleétance_différencg was revealed when comparing
unbleached Middling cotton with unbleached Strict Low
Middling cdtfoh, witﬁ the Middling cotton displaying the
higher feflectance (P<0.10). When Strict Low Middling
‘cottbn was compared in the bleached and unbleached states,

" a slightly_significant difference was found to favor the

bleached grade as exhibiting higher reflectance (P<0.10).

Acceptance and Retention of Vat Navy 18
~on the Basis of Color “of Cotto

:3<

l

Acceptance of Dye. 1In the grouping of fabrics

according to color class, the examination disclosed very
little difference in the ievels of accéptance of -dye both

by the bleached and unbleached cqttoné. Bleached_White

cotton had the highest degree of acceptance (64.2 per cent);
and bleached Tinge had the lowest ievel of acceptance (60.0
per éént). In the unbleached cotton, Vat Navy 18 was absorbed

at neérly the same level as the bleached. There was little
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‘difference in each of the highest and lowest levels of
acceptance, White cpfton acceptéd 65.0 pef cent of the
dye, while Tinge cotton accepted 60.8 per cent. No
statistical differences were foﬁnd in this initial fabric

when considering the color class of cotton. .

Fading during Light Exposure. No fading due to

light exposure was evident in the Vat Navy 18 fabrics.

A significant difference in reflectances was obsérved when
bleached Spot cotton was compared with Light Spot cotton,
with the.former showing the higher reflectance (P<0.01).
Also, bleachéd Spot cotton had a higher'reflectanée than
bleéched Tiuge cotton by a diffefence which was significant
(P<0.05). 1In the unbleached fabrics, White cotton had a
higher reflectance than Tinge cotton by a significant dif-
ference (P<0.02). Bleached Spot:also had a significantly
higher reflectance than unbleached Spot (P<0.03). No

other differences were found to be Statistically significant

when light exposure comparisons were made.

Fading during Laundering, All four color classes,

both bleached and unbleached, exhibited a high level of
fading, when the initial dyed sample was compared with the
dyed and laundered specimens. When the laundered per-
formance of bieached Spot cotton was compared with Tinge,
the Spot faded somewhat more than the Tinge (P<0,05). The

same compariscn made in the unbleached fabric showed the



Spot to exceed the Tinge cotton with reference to fading
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during laundering by a slightly significant difference as

can be noted in Summary J.



 SUMMARY J

'STATISTICAL COMPARISONS OF REFLECTANCE MEASUREMENTS OF

DYED AND LAUNDERED FABRICS ON THE

BASIS OF COLOR OF COTTON

(VAT NAVY 18)

Bleached Unbleached
Comparisons - - :
: Mean Proba- Mean Proba-
Reflectance| bility Reflectance | bility
White 30.0 : 30.9 .
Light Spot 30.0 N.S. 30.6 N.S.
White 30.0 30.9
Spot 30.8 N.S 31.4 N.S.
White 30.0 30.9
Tinge 29.5 N.S 30.1 N.S.
Light Spot .30.0 : B 30.6
Spot 30.8 P<0.20 31.4 N.S
Light Spot 30.0 30.6 .
Tinge 29.5 P<0.20 30.1 N.S.
Spot 30.8 P 31.4
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Acccptance and Retention of Vat Green 1
on the 8351< of Grade of Cotton

~Acceptance of Dye.. For VatAGreen l,.tﬂe difference
in eXtent'of;acceptanCe of théqdye‘by bleached and un—‘
Bleachéd cotton was relétivély minor., In the bleached
lfahrics wﬁich were dyed with Vat Gfeen 1, it was noted that
Stricf'Low Middling cotton'absofbed the greétest amount of
dye (63.0 per cent) and thét Middling cotton absorbed the
leasL amounw of dye (60 9 per cent). In thebgreige state,
‘ the:per cent of change in reflectance‘after dyeing was
found to be the highest in Strict Low Middliﬁg (63.l‘per
cent) and to he the least’iﬁ the‘Middling grade of cotton
(60.5 pér,cent). A statistical analysis of the data by
means of the "t" tes£ applied to pairs of fabrics with
respect to initial colors revealed the fact that no sig-

nificant differences -were found between the pairs.

Fading during Light Efposure. After 80 hours of

light exposure, dyed Middling cotton when compared to

Stridt Low Middling'}evealed a higher reflectance both for
the bleached and the unbleachéd éottons with the following
significénces of diff@rence, P<0.05 aﬁd P<0.02, respeétively.
Another significant difference in the uableached specimens.

was found in Middling cotton paired with Low Middling,



84
with Middling thlng thp higher reflectance (P<0.05).
Bleached Low Mlddllrg cotton revealed a h1gher mean
reflectance than did bleached Strict Low “1dd11ng cotton,
with a 51gn1fxcant dlfference of PKO.05. When comparing
bleached and unbleached samples, the only significant
difference was found in the Low Middling grade copton, with
the bleached surpassing ihelnon;bléached by a qifference

which was slightly significant (P<0.10).

Only one grade, Strict Low Middling, revealed a
slight tendency fer -light fading when it was compared with
the initial dyed fabric (P<0.10). This change occurred

only in the bleached state.

Fading during Laundering. Laundered Vat Green 1

samples showed highly significant differenées‘from the
initial dyed fabric. This ﬁéndency was found in all three
grades both for bleached and unbleached cottons, P<0.00l
for all groups except bleached Middliﬁg which had a dif-

ference 'which was slightly less significant (P<0.01).

Acceptance and Retention of Vat Green l
on the Basis of Color of Cotton

Acceptance of Dye. Regarding color classes, Vat

Green 1 produced most variation of reflectance in bleached
White cotton (65.9 per cent) and the least variation of

reflectance in bleached Tinge cotton (56.6 per cent).
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Unbleached White cotton accepted the most dye (65.2 per
cent), while unbleached Tinge accepted the least (58.7 per

cent) .

A statistical analysis of the data revealed the
findihg.that only one differencéﬁappegred:in the jnitial
fabrics and that was between bleached White cotton and
bleached Spot cotton. This difference favored the Spot‘
cotton with a higher mean reflectance (P<0.01). No other
color groups 6f the cottons showed signifidant differenceé

when compared by péirs.

Fading during Light Exposure, Vat Green 1, after 80

hours of light exposure; demonstrated some trend toward
fading in the bleached state. Light Spot éhowed a differ-
ence which was slightly significant when compared to the
initial fabric (P<0.10). Also,bleached Tinge showed a
tendency toward light fading more than unbleached by a
difference which was more highly signifiéant thaﬁ the

previous comparison (P<0.02).

Only three comparisons made to determine difference§
in light fading were significant. The bleached Tinge cotton
surpassed the bleached Wﬁite cotton in 1ight”fading (P<0.001)
in the unbleached cotton, while Light Spot cotton as well as

Spot surpassed White cotton (P<0.10 and P<0O.01, respectively).
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Fading during Laundering. -This green dyefdisplayed
.fading in all color ciassés of‘colton, both bleached and
unbleached -during 1aunderiﬁg. Thé:dyed~5pecimen$ e%hibited
varyihg degrees of~signifi§aﬁce,jwheﬁ.tompafed wath the
initial groups. See Summafy K;. Some variatidps;in mean

light reflectance may be observed also.



SUMMARY K |

07 -

STATISTICAL COMPARISONS OF REFLECTANCE MEASUREMENTS OF DYED

AND LIGHT FADED FABRICS ON THE BASIS OF COLOR OF COTTON

(VAT GREEN 1)

) Bleached Unbleached
Comparison _ _
’ : Mean Proba- - Mean Proba-
Reflectance | hility Reflectance [ bility
White :
Initial 24,2 24.8
Laundered 31.0 P<0.001 31.5 P<O'QOI '
Light Spot :
Initia]- 24.5 25.1 P <
Laundered 32.0 £<0.001 32.7 <0.001
Spot
Initial . 25.7 P<0.001 26.3 P<0.001
Laundered 33.7 34.0
Tinge
Initial 27.1 P<0.02 25.8 P<0.05
Laundered 31.8 31.2
White 31.0 31.5
Spot 33 7 P<0,0l~i- 34.0 P<0.01
Light Spot 31.6 P<O.02 - = -
Spot 33.7 .
Spot 33.7 B <0 .1 34,9 .
. .10 , P<0.
Tinge 31.8 P<0.1 31.2 <0.02
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VAT OLIVE 13

———lire t——e it o

Acceptance and Retention of Vat ‘Olive 13
- on the Basis of Grade of Cotton

Acceptance of Dye. According to-the grade of cotton,

Middling cotton showed the highest rate of acceptance of

Vat Olive 13 both in the bleached and the unbleached fabrics.
The bleached Middling cotton absorbéd‘72.9 per cent of dye,
whereas the unbleached Middling absorbed 73.4 per cent of
dye, with no significant difference betweeﬁ the two. There
also was little differencé in qccepiance of this dyeAthfoughé
out.the various cotton grades, with Strict Low Middling

bleached cotton and Low Middling the lowest in this regard,

accepting 71.5 and 71.6 per cent, respectively.

No significant differences were found when the "t"
test was applied to pairs of initial fabrics and the dyed

fabri¢s when considering the grades of cotton.

‘Fading during Light Exposure. There was a slightly

significant difference in the blea?hed Middling cotton
(P<0.10) when exposed to light fading and a difference of
higher significance in the unbleached Middling cotton when
it was combared to the initial sdmples. Hence fading took
place:in the Middling grade of cotton for fabrics dyed

with Vat Olive 13,  There were differences in mean reflect-

ance of all three grades and bleached Low Middling grade had
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a[significdntly‘highar reﬁlectancé’than bleached'Middling
.cﬁttoﬁ (P<0.02).. It alsd hadra highef reflectance in the(
bléached‘étate than in bleached Strict Low Middling with a
Aiffe}rence'of 1o;v’sig'nifi'éance (P<0.10). Middling and

Strict Low Middling cotton had slightly higher significant
différenpes in_reflectande afier light fading in the un-
bleachéd state compared to the bieached state, with a

difference which was slightly signif icant (P<0.,10).

Fadinq during Launderinq. When congidering the
grades of cotten, thé data"revealed>a highiy significant
differeﬁce (P<0.001) between the laundered and initial

'samp'les dyed with Vat Olive 13 for.ali grades both in the
bleached and uﬁbleached~state. Only oﬁe other slightly
sigﬁificant difference was found in that there was a higher
mean refléctance for Low Middling cotton when compared with
Middling cotfon (P<0.10J . |

Acceptalice and Retention of Vat Olive 13 -
0

d
on the Basis of Color of Cotton

Acceptance of Dye. When judging the color absorbency

of Vat Olive 13 in the bleached fabrics, it was obsérved
that White cotton as well as Light Spot cotton had the
same rate of change when dyed with4Va;'Olive 13. Each of "
the two cottons susthinéd~a change of 73.2 per cent, while

Spot cotton of the bleached group had a 71.0 per cent change.
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In the unbleached group, White cotton maintained the higHeSt 
"rate of absorbency (73.2 per cent), and Spétted cotton the.
lowest fate of absorbency (70.4 per ceht), although the
difference in the two cases was Aot statistically signifi-

cant.,

In the statistical comparisons of acceptance of Vat
Olive 13, the only significant difference involved a higher
mean reflectance for Spot cotton in comparison with Tinge

cotton (P<0.05).

Fading during Light Exposure. A highly significant

difference was found hetween the initial and the light
exposed bleached White cottdn sampies dyed with Vat Olive 13,
indicating fading (P<0.01). Lesser differences were found

in comparing unblgached Tinge cotton with bleaéhed Light
Spot, and Tinge cotton which revéal some 1ight féding for

these three color groups.

There wereAdifferences in mean reflectance for
 Several groups as can be observed in summary L. The other
significant differencesin'mean reflectance for light fading
which were not given in the summary were these:_'unbleached
White cotton had a higher mean reflectance than bleached
Whité cotton (P<0.10) and unbleached Spot had a higher

reflectance than bleached Spot cotton (P<0.05).
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SUMMARY L

STATISTICAL COMPARISONS OF REFLECTANCE MEASUREMENTS OF DYED

AND LIGHT FADED FABRICS ON THE BASIS OF COLOR OF COTTON

(VAT OLIVE 13)

rT]

. Bleached : - Unbleached
Comparison
: Mean ‘ Proba- Mean Proba-
"Reflectance | bility Reflectance | bility.
White 17.8 19.7 .

. : ) : .S, g P<0.
Light Spot 19.1 N.5 ~18.6 0 Ol
White - 1 17.8 , 19.7- - N
Spot | 19.3 N.S. 50 .6 P<0.10
White - 17.8 ' 19,7 >
Tinge : 18.6 N.5. 19.1 p<0.10
Light Spot 19.1 18.6
Spot . 19.3 N.s. | 55l | P<0.001
Spot 19,3 1 20.6
Tinge ‘ 18.6 _ N.S. , 19.1 p<0.01
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VAT BROWN 1

_ Acceptance and Retention of Vat Brown 1
on the Basis of Grade of Cotton

: Accéptance _i Dye.’ qulyatioh_of the spectreophoto-
metric readihgs showed thatrbﬁfh the bleached and the un-
»bleached Strict Low Middling‘éréd¢ of cotton had the highest
rates of acceptancé of Vat Brown 1. The bleached Strict |
Low Middling absorbed 56.9 per cent of the dye and un-
bleached Spyict wavMiddling absorbed 57.5 per cent. In
the low ratés of acceptance of the dye, Low Middling cotton

- ranked Lhe‘iowest (39.6 per cént) for the bleached group,
“and the Low Middling also ranked the lowést(4l.l per éent)

for the unbleached group.

Tﬁere were three light reflectance differences when
the data were computed statisticqlly,for the perféfmance‘of
the grades bf Vat Brown 1 dyed cotton in this initial
state, Qleached Low Middliang surpasséd bleached Middling
in mean reflectance by a significant difference (P<0.03);
and unbleached Low Midd]iﬁg surpassed unbleaéhed Strict Low
Middling with a difference which was slightly significant
(P<0.10). Middling cotton in the unbleached form surpassed
the unbleached Strict Low Middling cotlon with a significant
diffefenée (P<N,05). No otherrstatistically significant dif-

ferences . were ohservved.
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Fading during L;éhtléxposuré. 'fhe Vat_érbwu‘l dyed
fabrics exhibited no appafent féding wheﬁ the "t" test was
applied to thé 1ight expoééd specimens matched to the
initial dyed fabrics. Théfe~weré,‘ﬁéweveé :;§ﬁé.significant
differeﬁces in méaﬁ»lighf ;efléétancefaverages. 'The_
reflectance of Middling cotton'éufpassed ihe reflecténce
of Strict Low Middling cotton both ih‘the bleached and un-
bleached fabfics with a difference indthébfirét case whiéﬁ
was significant (P<0.05), and in thé second it wasrhighiy
significant (P50.015. The Low’Middling»cotton éurpéssed
the Strict Low Middling cotton’botﬁ in the bleached and the
.unbleached form, with a highly significant difference in
both instan@es (P<O.ddljw Yet-fhe Middling cotton surpaésed~
the Low Middling cutton in the bleachedvstéte by a differ-.

ence with a slightly lower significance (P<0.01).

Fading during Laundering. - All three grades of

cotton showed a tendency for fading when comparing the
ldundering samples to the initial dyed samples, with dif-
ferences having a significance of varying degrees. Bleached
‘Middling, bleached Low Middling and unbleached Middling
cotton showéd chanQQS‘aftér fading which had a high level

of significance (P<0.001); and the remainder had differences
which wefe significant at a slightly lower level (P<0.0l);v
When fomparing the fabrics which had been bleached béfore
dyeing to the unbléaéhed fabrics, bleached Low Middling sur-

passed in mean light reflectance with a difference which had
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- a low probability of significén;e (P<0O.10) . - _leaéhea‘Low_
‘Middling cotton dyed with Vat érown,l als@hsurpassed bléached
Strict Low Middling cotten by a differénce which was slightly

significant (P<0G.10).

Laundered Vat BrOWn 1 dyed‘éamples revealed further
differences'inrlight reflectance: bleached Low Middling
cotton surpassed bleached Middling as well as bleached
Strict Low Middling by differences which were significant
with the following respective probabilities, P<0.05 and
P<0.001). Also, unbleached Low Middling cotton surpassed
unbleached Strict Low Middling by a highly significant dif-
ference (P<0.0l). The final difference observed was that
found after laundering in the higher reflectance of Middling
cotton over Strict Low Middling cotton in the unbleached
fabrics., The difference was extfemely significant (P<0.CO01).

Acceptance and Retention of Vat Brown 1
on the Basis of Color of Cotton

.Acceptance of Dye. In making evaluations according

to color classes of cotton, the readings revealed ;he findingv
that Tinge cotton had the lowest rate of acceptance of the
Vat Brown 1 dye both in the bleached and unbleaahed groups.
The bleached Tinge cotton absorbeqv34.1 per cent of the dye,
while the unbleachedvTinge.cottdn absorbed 35.0 per cent..
The highest per cent acceptance of Vat Brown 1 was in the *
White class both for bleached (43.9 per cent) and unbleached

cotton (43,9 per cent). According to the "t" test performed
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on the data, no siguificant differences were observed in the
initial cotton dyed with Vat Brown'l,'aCCOrding to the color

of the cotton. T : o  ;€

Fadinq during Light.Expoéure. No §igﬁificﬁntrdiffer—
ences were found after ﬁatchihg the light‘eXpOSed Sampres to
the initial untreated,'dyed.samples.-.Hence'no fading was
evident. There were, however, variationsbin light reflédt—
anéebreadings to indiéate the foliowing as having higher = _
readings: Light Spot cottbn surpasséd Spot in bleached goods
by é sighifiéaht difference (P%0.0S);fWhiie skrpas§ed Spot
.cotton in the bleached state by a slightly significant dif-
ference (P<0.10); Tinge surpassed White cotton in the un-
hleached state by a significant difference (P<OiOSj; Ting?
surpassed Light Spot in the unbleached form by;a highlyvsig_
nificant difference (P<0.0l)i and Tinge surpassed Spot cotton
both in the bleached and unbleached cotton by differences in

each case which were highly significant (P<0.01).

Fading during Laundering. After exposure of the Vat

Brown 1 fabrics to laundering, all color classes of cetton
revealed fading in the bleached group excépt White, with the
same tendency observed for all groups in the unbleached
samples except Spot cotton, when comparing its iﬁitial'to
the treated samples. See Summary M. This summary also
disclbscs changes in mean light reflectance readings for
four bleached compérisons and two unbleached ones which

indicates more changes for the bleached goods after dyeing.
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AND LAUNDERED FABRICS ON THE BASIS OF COLOR OF COTTON

- CYAT BROWN 1)
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DYED

"Unbleached

. " Bleached
Comparisons
. Mean Proba- Mezan Proba-
Reflectance | bility | Reflectance | bility
White - : S
Initial 39.5 N.S. 38.1 P<0.01
Laundered- 45.2 ' 44,7
Light Spot
Initial 39.6 P<0.001 38.6 P<0.01
Laundered 45,5 44,6 I
Spot
Initial 37.5 P<0.02 38.4 N.S
Laundered 43.3 42.8
Tinge
Initial 41.0 P<0.001 40.4 P<0.01
Laundered 47.3 ' 46.4
White 45,2 P<0.10 44 .7 P<0.10
Tinge 47,2 T 46 .4
Light Spot 45.5 P <0.05 44.6 N.S.
Spot 43.3 ' 42.8 '
Light Spot 45.5 : 44 .6
Tinge 47.3 P<0.09 46 .4 N.S
Spot 43.3 42.8 P
: .001 P<0.02
Tinge 47.3 P <0 46.4 ‘
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Acceptance and -Retention of Vat Black 9. .
on the Basis of Grade of Cotton

Acceptance of Dye. The tests revealed the fact
that the Strict Low Middling grade.of cotton absorbed the
highest percentage ofVVat Blabk 9 both in the bleached and
the unbleached cottdns.v In this group,'the Strict Low
Middling cotton accepted 94.0 per cent of the -dye, and
in the unbleached group it acceptéd 92.0 per cent of the
dye, ﬁith no significantidifference in‘dyeiahéorpfion by
the. two. Low Middling cbtton in-the bleached group accepted
"91.6 per cent of the dye, while Middling cotton in the
unbleached state accepted 91.4 per cent of the dye, again

with no significant difference between the two types.

The statistical comparisons revealed only one‘dif—
ference in light reflectance of faﬁric dyed with Vat.-Black 9
for the.grades of'éotton. In this cése Low Middling sur-
passed Strict Low Middling cotton by é significant differ-

ence (P<0.05).

Fading during Light Exposure. After 80 hours of
light exposure, Vat Black 9 showed a slightly significant
trend for fading in the blcached Middling and the bhleached

Strict Low Middling cottons (P<0710). No significant
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differences were found in the unbleached samples of other

grades of cotton.

Fading dhring Laundering. Laundéring for 25 periods

caused fading to be observed in thé Vat Black 9 for bleached
Stffct:wa Middlihg cétfon (PKO)OS) and in unbleached Strict’
Low Middlingb(P<0.lO). Nﬁ-other gfades,vhowever, wﬁether
‘bleacﬁed orkunbleached shdwed a trend of fading after
laundering. Mfddling cotton in the unbleachéd state re-
veéled a higher mean‘réfleCténce than in the bleached

cotton with a highly significant differencc (P<0.01).

'Middling cotton in the ﬁnbleached state also had a
higher mean reflectance ﬁhan did Stfibt tow Middiing in the
unbleached'goods after lauﬁéering, with a differénce which
was highly significapt (P<0.0l). Low Middling cotton had a
higher reflectance rating after laundering than Strict Low.
Middling cotton in the bleached state (P<0.05), as well as

in the unbleached state (P<0.10).

Acceptance‘and-Retention of Vat Black 9
on the Basis of Color of Cotton

Acceptance of Dye. Light Spot cotton showed the

same degree of acceptance of dye (94.6 per cent) both in
the bleached and unbleached fabrics. In the bleached group,
Light Spot absorbed 94.6 per cent of dye which was the

highest rate of acceptance for that group. Tinge cotton
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in the bleached state absorbed the 1owesL percentage (90 4
per cent) of dye in thls group, whlch did not dlffel s1g—
nificantly from the flndlngs for nght Spot. Tlnge color
of cotton also had the_lewest levei éf acceetenee‘(QZ.é
per cent) in ehe unbleaéﬁea fabriqs. .Light Spof aesprbed

the most dye (94.6 per cent) in the unbleached group,

again showing a very narrow overall range of acceptance

A statistical analyeié of‘the“initial‘fabrics
according to the color of the cottohefevealed four findings
of meanrrefleciance which‘were sighnificantly eifferent.
"Bleached White cottoﬁ surpassed bleached Light Spot cotton
by a difference which was slightly.significant (P<0.10) .
Unbleached White cofton'was surpassed by unbleached Ligﬁt
Spot with a difference which showed a higher level of |
significance (P<0.05). On the other hand, unbleached Light
Spot cotton was surpassed in meanvreflectance averages not
only by unbleached Spot (P<0.10), but also by unbleached

Tinge cotton (P<0.02),

Fadince during Light Exposure., When Vat Black ¢

was exposed to 80 hours of simulated eunlight in the Fade-
Ometer, Light Spot cotton was the only color group which
revealed fading, as noted in Summary N. This also was
true both for bleached and unbleached samples. Changes in

mean light reflectance as observed in this summary were
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~found only in thé'unbleacﬁed:cotton:_‘Two cohb?riéohﬁi

‘which were made.in blcached againét uhbleaéhéd'samples'wére
found to be significéntT Bléachedeight Spot’cottoﬁ-sur—
passed unbleached Light Spéf by ﬁrﬂifférencé Whiéh ﬁas
statistically significant tP<O;bS),and unbleaéhed,Tinge_l
surpassed bleached Tinge¥by a'difference Which alsﬁ'Was
Significant with a somewhat highervlévei of.significande

(P<0.02).

Fading during Laundering. When Vat Black 9 was sub-

jecfed to_laundering, unblieached prt, unbléaéhed Light Spoﬁ
.and bleached Light Spot revealed fading in the comparisons
made with initial fabrics with a slight.significance (P<0f10)
fer the unbleached Sbe@imens ahd gfeater significahce (F(0.0S)

for the bleached ones.

Again, the unbleacﬁed cotton revealed these signifi-

cant differences in light reflectance: White cottdﬁ and
Spot cotton surpassed Light Spot cotton‘(P<0.0l), while Tinge
cotfon surpassed Light Spot cottén with a greatér signifi-
cance (P<0.001). One other variation revgaled in the
unbleached goods was the fact that Tinge surpassed Spot
cotton”in reflectance (P<0.02). When unbleached cotton was
matched to bleached cotton, tﬁe unbleached White surpassed

teached White (P<0.05) and the unbleached Tinge surpassea

the bleached Tinge (P<0.01).



SUMMARY N

STATISTICAL COMPARISONS OF REFLECTANCE MEASUREMENTS OF DYED

AND LIGHT FADED FABRICS ON THE BASIS OF COLOR OF COTTON

(VAT BLACK 9)

Bleached |- Unbleached
Comparison. Mean Proba- % Mean Proba-
Reflectance | bility |Reflectance | bility
Light Spot :
Initial 3.7 3.7
. P<0.02 P<0.05
Light Faded 4,2 < 4.0 < S
White 4.3 4.3 _
Light Spot 4.2 N.5. 4.0 P<0.05
White 4.3 4.3 o
Tinge 4.2 N.S. 4,6 P<0.05
Light Spot 4.2 4.0
Spot ' 4.4 N.S. 4.5 P<0.001
Light Spot 4.2 4.0 |
tinge 15 NS, a6 P<0.001
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DIRECT DYES

Summaries O-through X répogt_the per cent'variation
in feflectance of the Direct Dxeé Bf fhis study; :For:detefm
mining the acceptance of f£e dye by the fabric ih question,
the avefage of spectrophotometric feadingé was used. 'Thev‘
‘difference between tﬁe original, undyéd'samplg specimen and
the dyed sample was computed to determine the pervcent change
in reflectance as a fesult of dyeigé. ‘The game prboedure was
used to defermine the aQerage change in lighf reflectance
readings after light fading and laundériﬁg‘as was folidwed
with the vat dyes. These chénges are referred to only by
percentage differences between the undyed and‘the dYed fabric

"specimens in the following discussion.

DIRECT YELLOW 98

Acceptance and Retention of Direct Yellow 98
n the Basis of Grade of Cotton

Acceptance of Dye. The range of acceptance of the

cotton which was bleached and dyed with Direct Yellow 98
varied from 39;1 per cent for Low Middiing cotton fo 71.0
per cent for Middling grade of cotton (see Summary 0). - There
was only a slight difference betweeﬁ Middling cotton and
Strict Low Middling with respect to acceptance of this dye.

It would be concluded that the Middling and Strict Low
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vMiddlihg.grades of botton had better dye acceptaﬁbe than did

the Low Middling grade,'when bleaching preceded dyeing.

Fading during Light Exposure. The unbleached fabrics

had hinor differences amoﬁg the grades with respect to Chahges
in the percentages of reflectance from 20.2 per_cenf for Low
Middling cotton to 22,0 per-centifbr Middling cotton. It

was decided that the~grade éf the céfton had little effect

on the acceptance of this hue, if it was dyed in the greige L

state.

The retentibn of thié dye after 80 hours ofblight
fading cannot be evaluated accﬁrately by the reflectance
‘readings, since the levels of difference inithe fabric before
and after dyeing in all cases were less than the initial
readings. Because of chemical changes in the dye, the faded
samples appeared darker after light exposure than before,
and hence gave low readings of -1.0 per cent for bleached
Middling to -5.6 per cent for bleached Strict Low Middling.
The fabrics dyed in the greige state had lower readings,

ranging from -0.6 per cent fer Low Middling to -5.8 per cent

for Strict Low Middling cottons,

Fading during Laundering. Laundered samples after

20 laundering periods did nct show the same trend of negative
readings. The bleached specimens revealed changes in reflect-
ance of 25.3 per cent for Low Middling to 32.3 per cent for

Middling cottons. ‘Hence the greatest loss of dye was found
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in the>Middling grade aﬁﬁ the smélléét loss'ofitﬁiélhué feli
in the Strict Léw Middling grédé.- o

Lesser differencés;wére évident in fhe unbléadhed
and d&ﬂd sample; Low Mlddllﬂg cotton had a change of 29.9
per cent and Mlddllng cotton had a change of 35 1 per cent,

which produced the same trend as theAbleached samples.

Acceptance and Retention of D1rect Yellow 98
on the Basis of Color of Coiton

Acceptance of Dye. Direct Yellow 98 was "accepted by

‘the color classes by a difference ranging from 13.1 per cent
for White to 39.0 per cent for Spdt.ted Cotton. Because of
the fact that Spotted cotton has a yeilbw shading, this.
probably influenced the appearaﬁce as well as the spectro=---
photometric feadjngs‘of fabfics colored with this direct dyé.
For the unbleached cotton, there were minor'diffefénces in
the various color classés with Light Spot cotton having the
lowest.acceptance (19.7 per centY, and Tinge having the

highest (24.4 per cent).

Fading during Light Exposure. Samples subjected to

80 hours of light fading revealed no difference between
bleached White and bleached Light Spot cotton with botﬁ
having a negative percentage reflectance change of 2.6 per
cent, The other color classes varied from -1.5 per cent for

Tinge to -5.9 per cent for Spot cotton, in the bleached state.
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The unbleached cotton had the highest reading for
‘Light Spotbt4.0 per centAchange), with the.lowest reading
for White (-6.1 per cent). This does ﬁot reflect;the'trué,‘
loss of color due to fading, since the specimens,daikened
in hue as fading progressed, resulting in Jower readings.
This probably was a result of changes in the cﬁemical struc-

ture of some of the components of this dye.

Fading during Laundering. 'Twenty-fivé lauhderings
produ@ed definite‘changes in the ye]Iow with bleached White
having the highest color loss (31.0 per cent change from'
the original), and bleached Spot cotton having the least
(26.4 per cent). On the other hénd, Tinge showed the least
color loss in unbleached samples (39.2 per cent) as compéred

to White in the unbleached state (30.0 per cent).



SUMMARY 0

- 107

- COMPARISON QEITHE PER CENT VARIATION IN REFLECTANCE

BETWEEN. UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT YELLOW 98)

PART I. GRADE OF COTTON
| 'Chanqe Due bkChange Due
Grade Change Due to Light to
to.- Dyeing Fading Laundering
Bleached
Middling 71.0 -1.0 32.
Strict Low Middling 70.5 -5.6 26.3
Middling 71.0 -1.G6 32.3
Low Middling 39.1 -4.7 25.5
Strict Low Middling 70.5 -5.6 26.3
Low Middling 39.1 -4.7 25.5
Unbleached
Middling , 22.0 -2.8 35.1
Strict Low Middling 22.9 -5.8 33.8
Middling 22.0 -2.8 35.1
Low Middling 20.2 -0.6 29.9
Strict Low Middling 22.9 -5.8 33.8
Low Middling 20,2 ~0.6 29.9
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

" BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT YELLOW 98)

I. COLOR OF COTTON

PART II OF

: A Change Due Change Due

Color Change Due to Light - to

to Dyeing Fading Laundering
Bleached
White 13.1 2.6 31.0
Light Spot- 36.8 -2.6 27.2
Spot 39.0 -3.9 26.4
White 13.1 -2.6 31.0
Tinge 24,1 -1.5 27,2
Light Spoi 36.8 -2.6 27.2
Spot 39.0 -5.9 26.4
Light Spot 36.8 -2.6 27.2
Tinge 24.1 -1.5 27.2
Spot 39.0 -5.9 26.4
Tinge 24,1 -1.5 27.2
Unbleached
White ~21.9 -6.1 30.0
Light Spot 19.7 +4.0 ©32.6
White 21.9 -6.1 - 30.0
Spot 21.2 -4,0 36.0
White . 21.9 -6.1 30.0
Tinge 24,4 -2.6 39.2
Light Spot 19.7 +4.0 32.6
Spot . 21.2 -4.0 36.0
Light Spot 19.7 - +4.0 32.6
Tinge- 24,4 ~-2.6 39.2
Spot 21.2 -4.,0 36.0
Tinge 24,4 -2.6 39.2
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DIRECT ORANGE 61

Acceptance and Retention of Direct Orange 61
on the Basis of Grade of Cotton

.Acceptance gﬁ Dye. The acceptance of Direct Orange 61

by fhe biegched samples as recdrdeg in Summéry P verifies the

~fact that‘Middling Cottoﬁ'absbrbed'the greatest amount of dye
of any of the gradés (30.5 per cent), when grades of cotton.

- were compared.‘ Oﬂ—the other.hand, bleached Lowaiddling
cotton accepted the least émdunt of dye (23.2 per cént). Low

Middling cotfoﬁ”had fhe’greatest acceptancé‘of dye in fhe‘
unbleadhed state.(39;6 per cent) and Strict Low Middling

cotton had the least acceptance in this state (32.2 per cent).

.Fadinq during Light Exposﬁre. Light‘fading had ah
adverse effect on this Orange dye since somé chemical change
in the dye caused darkened colors during light exposure. As
a result, some readings were 1qwér aftér light fading than
before fhey were exposed to light.»vVisual inspection detected
a trend toward a great amount of fading, together with a
change of hue. In the bleached<goqu, Middling cotton showed
a change of 0.8 per cent due tQALightAfading, whilé Low
Midﬁling cotton showed a negative 0.4 per cent change. In
the unbleached samples, Low Middling cotﬁon had the highest -
coloy losé (2.4 per cent) and Middling had the least coiof

loss as a result of light fadiﬁg (~l,7»per,cent).
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Fadinqidurinq Lauhdering,, Laundéring‘tests re-
vealed a high percentége'qf cclor loss duefto fading,.with
Strict Low Middling losing th; greategt level of dyé in the
bleached state (50,2 per cent), and Low Middling losing the
lease amount of dye in this sfate (46.4 pervcent). For the
unbleached samples, Middling cotton lost the largest per-
centége‘of ﬁyé (64.3) and Strict Low Middling ldst thér

least dye (32.2 per cent).

Acceptance and Retention of Direct Orange 61 :
on the Basis of Color of Cotton

Acceptance of Dye. When comparing celor classes of

cotton it.was found that Spot or spotted cotton accepted
the greatest amounf of dye in the bleached state (30.8 per
cent), as well as in the‘unbleached state (39.6 per cent).
The least amount of dye wasAabsorbed by Tinge cotton in the
bleached samples (14.6 per cent) and in thc unbleached

condition (26.5 per cent).

Fading during Light Exposure.r Light fading showed

a negative trend in these readings for color classes, as it
did for grades of cotton. Bleached Lighi Spot revealed a

low perceniage of chénge of 1.4 per cent and it had a high
thange of 2,2 per dent for_the.unbleached specimens.- Tinge

had the lowest readings denoting the least amount of fading.
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The bleached goods sustained 'a change of -6.0 per cent and

the unbleached had a negative change of 6.1 per cent.

Fading during Laundering. Laundering showed a

definite trend toward fading for all color classes of
cotton, with changes in refiectance‘from_a high loss of
dye in the bleached Spotted cotton (53.2 per cent) to the

lowest loss of dye in the bleached Tinge (35.6>per cent).

The unbleached fabrics lost the least amount of dye
in the Tinge type of cotton (47.9 per cent) and the greatest

amount in the White cotton (63.0 per cent).
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

" BETWEEN UNDYED; DYED, -AND DYED AND FADED-FABRICS

PART I. GRADE OF COTTON

(DIRECT ORANGE 61)

Change Due

Change Due

Grade Change Due to Light to
" to Dyeing - _Fading Laundering

‘Bleached o )

Middling 30.5 0.8 50.0
Strict Low Middling 25.3 0.2 50.2
Middling 30.95 0.8 50.0
Low Middling 23 -0.4 46 .4
Strict Low Middling- 25,3 0.2 50.2
Low Middling 23.2 -0.4 46,4
Unbleached

Middling 37.5 -1.7 64.3
Strict Low Middling 32.2 -0.9 52.2
Middling 37.5 -1.7 64.3
Low Middling 39.6 2.4 . 52.9
Strict Low Middling 32.2 -0.9 52.2
Low Middling 2.4 52.9
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COMPARISON OF THE-PER CENT VARIATION IN REFLECTANCE

" BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT ORANGE 61)

PART II. COLOR OF COTTON
Change Due 'Changé Due
Colour Change Due to Light o to
to Dyeing Fading Laundering
Bleached
White 30.5 -1.2 47.1
Light Spot . 28.4 +1.4 52.8
White 30.5 ~1.2 47.1
Spot . 30.8 -4,1 53.2
White 30.95 -1.2 47.1
Tinge 14.6 -6.0 35.0
Light Spot 28.4 +1.,4 52.8
Spot 30.8 -4.1 53.2
Light Spot 28.4 +1.4 52.8
Tinge 14,6 -6.0 35.6
Spot 30.8 —4,1 53,2
Tinge 14.6 -6.0 33.06
Unbleached
White 37.5 -0.9 63.0
Light Spot L 32.2 +2.2 55.95
White ' 37.5 -0.9 63.0
Spot 39.6 +1.0 59.0
White 37.5 -0.9 63.0
Tinge 26.5 ~-6.1 47.9 _
Light Spot 32.2 +2.2 55.5
Spot | 39.6 +1.0 59,0
Light Spot 32.2 +2,2 55.5
Tinge 26.5 -6.1 47.9
Spoet 39.6 +1.0 59.0
Tinge 26.5 6.1 47.9
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DIRECT RED 184

‘Acceptance and Retention of Direct Red 184
' on the Basis of Grade of Cotton

Acceptance of Dye. According to Summary Q, the

tendency fbr accéptance of Direct Red 184 was faQored for
Low-Middling cotton in bleached fabricé (20.2 pef cent) ,
with the tendency for the least a@éeptance being for Strict
Low Middling.cotton (26.5 per cent). In unbleached fabrics,
Strict Low Middling cotton experienced the best acceptance
(40.1 per cent), while Low Middling cotton had the poorest
acceptance (34.6 per cent). Whife cotton rated second in

both classifications. -

Fading dﬁrinq Light Exposure. On surveying the
results of light fading tests, the findings for bleached
cotton indicated that most fading occurred in ihe Low
Middling class of cotton (18.3 per cent), and the least
fading in the Strict Low Middling cotﬁon class (8.6 per

cenl). Again, Middling rated second in both instances.

Fading during Laundering. After laundering eval-

uations, Middling rated highest in color loss for the
bleached specimens (20.8 per cent)) yet Strict Low Middling
cotton rated lowest in this classification (11.8 per cent).
The unbleached fabrics had most color loss for Strict Low

Middling cotton (21.8 per cent), with least color loss for
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Middling cotton (20.8 per cent). In all cases, 1aundering

caused more fading than was caused by exposure to light,

Acceptance and Retention of Direct Red 184
on the Basis of Color of Cotton

Acceptance of Dye. In analyzing data for the bleached
specimens,‘White cbttoh was found to.hafe the best acceptance
of dye (33.4 per ccntj and Tinge éofton had the poorest ac-
ceptance (24,6 per cent). In unbleached fabrics, Tinge had
the best acceptance (39.2 per cent) and Spot the poorest

acceptance (35.9 per cent).

Fading during Light Exposure. After light.fading,
the red dye lost the greateét amount of color from bleached
Spot cotton (21.4 per cent) and Light Spot cotton lost the

least color (15.5 per cent) in the bleached state.

Fading during Laundering. In unblcached samples,

Tinge demonstrated -the greatest fading as a result of
laundering (25.7 per cent), and Light Spot cotton had the

least (19.7 per cent).

There appeared to be no pattern with respect to
these comparisons concerning grades or colors of cotton
other than the fact that laundering caused more fading than

did exposure to light.
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT RED 184)

PART 1. GRADE OF COTTON

Change Due

Change Due

Grade Change Due to Light - to
' to Dyeing Fading Laundering

Bleached

Middling 27.7 9.6 20.0
Strict Low Middling 26.5 8.6 11.8
Middling 27,7 9.6 20.8
Low Middling 29.2 18.3 20.6
Strict Low Middling 26.5 8.6 11.8
Low Middling 29.2 18.3 20.6
Unblecached

Middling 38.2 9.3 20.8
Strict Low Middling 40.0 8.6 21.8
Middling 38.2 9.3 20.8
Low Middling 34.6 6.9 20.9
Strict Low Middling 40.0 8.8 21.8
Low Middling 34,6 6.9 20.9
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- COMPARISON OF THE PER CENT VARTATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT RED 184)

Change Due

, Change Due
Color Change Due to Light ' to
to Dyeing -Fading Laundering

Blcached .
White 33.4 13.4 17.8
Light Spot L 27.1 11.5 - 15.5
White 33.4 13.4 17.8
Spot 30.6 11.9 21.4
White 33.4 3.4 17.8
Tinge 24.6 9.6 17.9
Light Spot 27.1 11.95 15.5
Spot . 30.6 11.9 21.4
Light Spot 27.1 11.5 15.95
Tinge 24.6 9.6 17.9
Spot 30.6 11.9 21.4
Tinge 24.6 9.6 17.9
Unbleached
White 38.9 14.3 19.9
Light Spot 36.5 6.2 19.7
White 38.9 14.3 19.9
Spot 35.9 3.5 20.1
White 386.9 14.3 19.9
Tinge 39.2 8.7 25.7
Light Spot 36.5 6.2 '19.7
Spot 5.9 3.5 20.1
Light Spot 36.5 6.2 19.7
Tinge 29,2 8.7 25.7
Spot 35.9 3.5 20.1
Tinge 39.2 8.7 25.7
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DIRECT VIOLET 47

Acceptance and Retention of Direct Violet 47
on the Basis of Grade of Cotton

Acceptance of Dye. The per cent of change of

reflectance for bleached fabric colored with Direct Violet
47, as seen in Summary R, raﬁged from 27.9 per cent for
Strict Low liddling cotton to 34.3 per cent fof Low Mid-
dling cotton. These data indicate that Low Middling cotton
accepted a higher percentage of this dye, whereas Strict

Low Middling cotton had the lowest percentage of acceptance.

In the unbleached state, higher levels of change
were found in reflectance averages, with Middling cotton
exhibiting a change of 34.2 per cent and Strict Low Middling

cotton a 40.5 per cent change.

Fading during Light Exposure. After evaluating the

fabric following 80 hours of light fading, the Low Middling
cotton evinced the least color loss, with a change of -3.9
per cent, as compared to the bleached Middling cotton with
the highest color loss (2.4 per cent). The unbleached goods
which were colored with this dye showed that Middling cotton
sustained no color loss, and that Low Middling cotton under-
went the highest color loss of-thc cottons (4.6 per bcnt);
’This did not indicate the actual change resulting from

light exposure, since visual inspection indicated a definite

loss of hue.
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Fading during -Laundering. The laﬁndéring test dis-

clospd differences of 48.4 per cent for Strict Low Middling
to 57.7 per cent for Low Middling cotton in the bleached
énd'dyed fabric. This woﬁyd'indicate.that bleached Strict
Low Middling cotton showed the 1eést amount of fading after
1aﬁndering; and that~bleached-Low Middling cotton faded to

the greatest extent.

In the cotton fabric which was dyed with Direct
Violet 47 in the greige state, Middling cotton sustained
the least amount of fading (53.7 per cent) and Low Middling

cotton a scmewhat larger degree of fading (58.7 per cent).

Acccptance and Retention of Direct Violet 47
) on the Basis of Color of Cctton

Acceptance of Dye. Direct Violet 47 data showed

that bleached Tinge cotton maintained the lowest acceptance
of this dye (29.4 per cent), while bleached White cotton

experienced the best acceptance (32.0 per cent),

In the unbleached fabrics, the dye was accepied
best by Tinge cotton (43.2 per cent), with Light Spot

cotton displaying the poorest acceptance (32.2 per cent).

Fading during Light Exposuve. After 80 hours of

Light exposure, the fabrics dyed with Direct Violet 47

underwent only small changes, with bleached Light Spot



120,
cotton undergoing the smallest‘per cent 6f changea(i.O per‘v
cent) or the least color loss of aye; Tingé‘cotton sus-—
tained the greatest Ghahge.(4.7 péficentf”fbr the greatest"
loss of color. In the Violet~dyed,gfeige goods; the
readings tend to favor Wﬁite cotton for the leasi fading -
(3.7 per cent), with Tinge-cotton shOWing the mosti coi&r.
Achange (10.5 per cenf). (Agaiﬁ, viéuél inspeciioﬁ ﬁas‘not
entirely consistent in findings with the-laborgkéryktests,,,.,
when examining the dyed and faded specimens ;n comparisqn

with the untreated samples.

Fading during Laundering. Laundering tests with

the bleached fabrics produced results which favored Whiie
cotton for least color change (45.0 per cent) and Tinge.
cotton with the highest change (64.0 per cent). In the
unhlecached, dyed cotton, the greatest fading occurred

again for Tinge cotton with a 65.4 per cent change. Yetl
White cotton rcvealed the least fading, with readings show-

ing only a 37.2 per cent change.
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT VIOLET 47)

ART I. GRADE OF COTTON

P | e o e
‘ Change Due Change Due .
Grade Change Due to Light to
to Dyeing Fading Laundering
Bleached
Middling 31.4 2.4 95.0
Strict Low Middling 27.9 2.1 48 .4
Middling 31.4 2.4 595.0
Low Middling 34.3 -3.9 S57.7
Strict Low Middling- 27.9 2.1 48.4
Low Middling 34.3 -3.9 S57.7
Unhlecached
Middling 34.2 0.0 53.7
Strict Low Middling 40.5 2.5 54.4
Middling 34.2 0.0 93.7
Low Middling 35.2 4.6 598.7
Strict Low Middling 40.5 2.5 54,4
Low Middling 35.2 4.6 8.7




SUMMARY R--Continued

COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT VIOLET.47)

PART II. COLOR OF COTTON
Change Due Change Due
Color Change Due to Light to
to Dyeing Fading Laundering

Blecached
White 32.0 2.1 45.0
Light Spot 31.6 1.0 54.8
White 32.0 2.1 45.0
Spot 31.7 2.6 0l.4
White 32.0 2.1 45.0
Tinge 29.4 4.7 64.0
Light Spot 31.6 1.0 54.8
Spot 31.7 2,6 51.4
Light Spot 31.6 1.0 54.8
Tinge 29.4 4.7 64.0
Spot 31.7 2.6 51.4
Tinge 29.4 4.7 64.0
Unbleached
White 38.2 3.7 38.0
Light Spot 32.2 3.9 55.8
White 38.2 3.7 38.0
Spet 33.2 4.5 595.1
White 38.2 3.7 38.0
Tinge 43.2 10.5 65.4
Light Spot 32.2 3.9 55.8
Spot 33.2 4.5 55.1
Light Spot 32.2 3.9 95.8
Tinge 43.72 10.5 65.4
Spot 33.2 1.5 55.1

3.2 10.5 65.4

Tinge




DIRECT BLUE 14

Acceptance and Retention of Direct Blue 14
on the Basis of Grade of Cotton

Acceptance of Dye. As observed from Summary S the

range of acceptance of this hue varied from 65.1 per cent
for thg b;egfhed Low‘Middling cotton to 70.0 per cent for
the bleached Middling. The bleached Strict Low Middling
exhibited a2 slightly higher percentage of acceptance of the
color thanrdid the Low Middling. In the unbleached fabfic,
the’percentage ranged from 66.7 per cent for the Low
Middling to 67.8 for the Middling cotton. The Low Middling
rated lowest in acceptance, although Lheré was little dif-
ference between ithe Low Middling and Strict Low Middling
cotton. The differences were lower for the unbleachedw

fabrics than for the bleached fabrics.

Fading during Light Exposure. As observed in this
summary, after 80 hours of light fading, the -variation
between the original dyed sample and the dyed and faded
sampie ranged from 12,3 to 32.5 per.cent with th¢ Middling
cotton displaying the greatest 1055 of color, There was
only a slight difference between Strict Low Middling gnd

Low Middling cotton.

In the unbleached state, the trend was for Low

Middling cotton to have the highest color loss of the hue



with a per cent variation of 19.6. Strict Low Middling -
had the lowest per cent variation (14.0) for light fading

~and Middling cotton had 15,1 per cent variation.

Fading durinq‘Launderinq; After 25 lﬁundering

periods, the bleached aﬁd dyed sampieé had a much higher

- per cent variation in reflectance, denotihg more color loss
from laundering than. from light fading. The variations
ranged from 92.2 for Low Middling to 100.5 for Middling
cotton.. There was a slight differencq bétweenﬂSirigﬁrLow
Middling and Low Middling cottoh with Low Midd;ing'having
the best retention of Direct Blue 14, 1In the unbleached
fabfic, the readings ranged frdmiSl.l to 95.5 with Strict
Low Middling cotton showing the highest degree of fading.
There was rittle difference between Middling and Strict

L.Low Middling cotton but much more variation beilween these

two groups and Low Middling cotton.

Acceptance and Retention of Direct Blue 14
' on the Basis of Color of Cotton

Acceptance of Dye. When comparing color classes of
the sampleg, the acceptance of the Direct Blue 14 dye was
found to range in per<cen£ variations from 64.5 for the
Tinge te 70.2 for the White cotton. Little difference was

found between Light Spot and Spot with the widest variaticn

found between White and Tinge colton. In the greige state,
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 the variations fangédffrom_bd.b to 70,2 pgr‘cent.‘ The same
general trend was evident for the g;eige goods as found‘in

- the bleacﬁéd“fabrics, exCebf'fOr a much wider variation

between Spot and Tinge.

' Fadinq dufinq Light Exposure. After light fading

the per cent variations ranged from 11.4 for Light Spot to
23.1 for Tinge cotton. In the greige state, variations
ranged from 12.8 for Spot't0_19.5 for Tinge. Tinge lost

more hue in this test than any other color classification.

Fading during Laundering. Higher variations were’

- found for the laundering test and Tinge lost more color in
the bleached state (105.9 per cent) as.well as in unbleached
(96.2). White cotton faded least in the bleached state

(96.7) and Spot faded least in the unbleached state (93.1).
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SUMMARY S

COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED -FABRICS

(DIRECT BLUE 14)

PART I. GRADE OF COTTON

A Change Due Change Due

Grade : Change Due to Light to

’ o to Dyeing Fading Laundering
Bleached
Middling | 70.0 - 32.5 100.5
Strict Low Middling 65.8 - 12.3 92.5
Middling | 70.0 132.5 100.5
Low Middling 65.1 12.5 92.2
Strict Low Middling’ 65.8 . 12.3 . 92.5
Low Middling : 65.1" 12.5 92.2
Unbleached
Middling ' 67.8 15.1 95.4
Strict Low Middling 66.7 14.0 95.9
Middling 67.8 15.1 1 95.4
Low Middling o 67.1 . 19.6 ol.1
Strict Low Middling 66.7 14.0 95.9
Low Middling 67.1 19.6 - 51,1
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

PART II. 'COLO

OTTON

(DIRECT BLUE 14)

Change Due

Change Due

.Color> Change Due to Light to
’ to Dyeing Fading Laundering
White 70.2 22.3° 96.7
Light Spot 66.3 11.4 97.8
White - 70.2 22.3 96.7
Spot 66.5 18.8 98.6
White 70,2 0 22.3 96.7
Tinge 64.5 23.1 105.9
Light Spot 66.3 11.4 97.8
Spot 66.5 18.8 98.6
LLight Spot 66.3 11.4 97.8
Tinge 64.5 23.1 105.9
Spot 66.5 18.8 . 98.0
Tinge 64.5 23.1 105.9
Unbleached
White 70.2 18.5 97.2
Light Spot 66.3 14.4 95.6
White . 70.2 18.5 97.2
Spot 67.3 12.8 93.1
White 70.2 . 18.5 97.2
| Tinge 64.6 19.5 98.2
Light Spot 66.3 14.4 95.6
Spot 67.3 12.8 93.1
Light Spot 1 66.3 14.4 95.6
Tinge 64.6 19.5 98.2
Spot 67.3 12.8 93.1
64.6 19.5 98.2

Tinge




DIRECT NAVY 252

Acceptance and Reétention of Direct Navy 252
on the Basis of Grade of Cotton

‘Abceptance of Dyé. Summary T presents data con-
cerﬁing Dirccﬁ Navy‘252. The‘acceptance of this dye by the
various»ciasscs.of fabfiés in the bleached group ranged
from 80 4 per cent for Strict Low Middling cotton-to 77.7
per cent for LOW Middling{‘ In the greige state, the greatést
acceptance was found in the Strict Low Middling grade of
cotton (80.6'pér ceni), with a slightly lower acceptance
in the Low liddling grade (80.3:per cent)., Thus, Direct Navy
252 dye appeared to.have the bettef acceptance of color in

the lower grades of cotton.

Fading during Light Exposure., With regard to the

11ght fading tests made on the cotton, the Low Middling
cotton lost the greatest amount of color (16.2 per cent)
while White cotton lost the least cologr in the bleached
fabric. In the griegc.state, Strict Low Middling cotton
faded the most (24.8 per‘cent), whilé Loﬁ Middling faded £he

‘least (__.6 per cent).

Fading during Laundering. Laundering induced much

higher losses of color than light fading, since bleached
Middling cotton sustained a 71.9 per cent loss of color, and

unbleached Strict Low Middling cotton underwent a 24.8 per
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cent loss. The smallest lossqs cccurred in bleached Low
Middling (16.2 per cent) and unbleached Low Middling cotton

(22.5 per cent).

Acceptance and Retention of Direct Navy 252
on the Basis of Color of Cotton

“Acceptance of Dye. Liéht Spot cotton acceptea tﬁés
dye extremely weli, with the higheét acceﬁtance of dye being
" 80.3 per cent in the bleached state and 81.2 per cent in
the unbleuched state. The least acceptance of Direct Navy 252
was that exhibited by the Tinge grade of cotton, with a 78.9
pcr-cent acceptance'for the bleached cotton and 80.2 pe?_ccut

for the unbleached cotton.

Fading during Light Exposure. Accordirg to spectro-

photometric readings, Direct Navy 252 also evinced negative
results after the light fading test. The recordings ranged
from -3.0 per cent for Light Spot cotton to -8.8 per cent

for Spotted cothn.in the bleached~state. Again the spectro-
photometric test did not depict the true fadihg of the fabric,
since the eye couid detect more change than the test showed.
In the unbleached state, the Tinge grade of cotton had a
positive change of 8.9 per cent, while the Spot grade had

a negative 5.2 per cent change.

The ultraviolet rays of the light fading test may

have caused some chemical reaction in the dye. Consequently,



this chemical reaction probably was responsible for the
misleading readings, since the fabrics showed much more
fading by visual inspection than by. the spectrophotometric

test.

Fading during Laundering. The highest degree of

fading incurred from.laundering was found to be the blcached
Tinge (21.4) as well as the unbleached Tinge (30.9). The
lowest percentage of variation was observed in Spot cotton

for both the bleached (10.2) and unbleached (17.8) state.
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT NAVY 252)

PART I.  GRADE OF COTTON

Change Due Change Due
Grade Change Due to Light to

to Dyeing Fading Laundering
Bleached
Middling 79.4 7.2 71.9
Strict Low Middling 80.4 16.0 16.8
Middling 79.4 7.2 71.9
Low Middling 7.7 16.2 16.2
Strict Low Middling 80.4 16.0 16.8
Low Middling 7.7 16.2 16.2
Unbleached
Middling : 80.6 22.9 22.9
Strict Low Middling 80.6 24.8 24.8
Middling 80.6 22.9 22.9
Low Middling 80.3 22.6 22.6
Strict Low Middling 80.6 24.8 24.8
Low Middling 80.3 22.6~ 22.6
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

- (DIRECT NAVY 252)

. COLOR OF COTTON

PART 11
Change Due Change Due
Color Change Due | to Light - to

to Dyeing Fading Laundering
Bleached
White 80.2 -4.3 15.0
Light Spot 80.3 -3.0 20,2
White 80.2 -4.3 15.0
Spot 79.4 -8.8 10.2-
White 80.2 =4.3 . 15.0
Tinge 78.9 -3.0 21.4 -
Light Spot ©80.3 -3.0 20.2
Spot 79.4 -8.8 10.2
Light Spot 80.3 -3.0 20.2
Tinge 78.9 -3.0 21.4
Spot 79.4 -8.8 10.2
Tinge 78.9 -3.0 21.4
Unbleached
White 80.8 -2.9 21.3
Light Spot 81.2 +2.3 26.6
White 80.86 -2.9 21.3
Spot 9.7 -5.2 17.8
White 80.8 -2.9 21.3
Tinge 80.2 +8.9 30.9
Light Spot 81.2 +2.3 26.6
Snot 79.7 -5.2 17.8
Light Spot 81.2 +2.3 26.6
Tinge 80.2 +8.9 30.9
Spot 79.7 -5.2 17.8
Tinge 80.2 +8.9 30.9
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DIRECT GREEN 68

Acceptance and Retention of Direct Green 68
on the Basis of Grade of Cotton

Acceptance of Dye. Summary U signifies that Mfddling

cotton accepted the lafgest level of this dye in the bleached
state (60.4 per cent); and thét‘Stric{ Low Middling accepted
the least dye (51.8 per cent) of this type in this state.

In the unbleached group, however, Sfrict LOQ Middling cotton
accepted the most dye (72.4 per cent), while Middling

accepted the least dye (66.1 per cent).

Fading during Light Exposure. Where fading occurred

due to light exposure, Strict Low Middling cotton exhibited

the greatest loss of dye in the bleached goods (35.5 pér cent),
whereas bleacﬁed Middling sustained the least io;s of dye

(26.5 per cent). In the greige state, Low Middling cotton

lost the most of this dye (39.1 per cent) and Middiing lost

the least dye (26.1 per cent).

Fading during Laundering. Laundering caused color

losses similar to light fading. Bleached Strict Low Middling
cotton underwent the greatest loss of dye (35.4 per cent),
and bleached Low Middling sustained the least color loss

(18.7 per cent}.

The Low Middling grade of cotton faded the most

in the unbleached fabrics (40.1 per cent), and the Middling
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grade faded the least for the cotton in the unbleached’

state (34.6 per cent).

Acceptance and Retention of Direct Green 68
on the Basis of Color of Cotton

Acceptance of Dye. In comparing the acceptance of

this dye according to the color of’the'cotton,Ait was evi-
dent that Spotted'éotton demoﬂsﬁréted the highest acceptance
in thé bleached cottons (61.6 per cent), while White cotton
showed the lowest acceptance (50.1 per cent) in the fabric

which had been bleached,

In the unbleached group, White cotton manifested
the highest acceptance of this dye (64.1 per cent), and

Tinge cotton showed the lowest acceptance (57.6 per cent).

Fading during Liqht Exposure., Fading as the result

of exposure to light was responsible for the greatest change
in White cotton (40.6 per cent) for bleached goods, and
for the 'least change in bleached Light Spot cotton (24.0

per cent).

In the unbleached cottons, Spotted cotton experienced
the most change (6.2 per cent) and Light Spot cotton showed

the least change (0.4 per cent).

Fading during Laundering. Laundering caused a

greater degree of color loss in cotton than did light fading.
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Lauhdering'cauSed the following levels of fading in ‘the
bleached fabrics: Spotted cotton showed the greatest change
(33.2 per cent); Light Spot cotton had the least change
(13.3 per cent); unbleached White.cotton lost the most dye
(64.0 per cent),_and unbleached Tinge lost the least dye

(57.6 per cent).



SUMMARY U

COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED; AND DYED AND FADED FABRICS

(DIRECT GREEN 68)

PART 1 GRADE OFF COTTON

: Change Due Change Due

Grade Change Due to Light to

to Dyeing Fading Laundering
;leached’
Middling 60.4 26.5 25.0
Strict Low Middling 51.8 35.9 35.4
Middling 60. 4 26.5 25.0
Low Middling 59.8 27.7 18.7
Strict Low Middling 51.8 35.4 35.ﬂ
Low Middling 59.8 27.7 18.7
Unhleached
Middling - 66.1 26,1 34.6
Stricl Low Middling 72.4 - 29.4 36.4
Middling 66.1 26.1 34.6
Low Middling 70.4 39.1 40.1
Strict Low Middling 72.4 29.4 36.4
Low Middling ' 70.4 39.1 40.1 -




SUMMARY U--Continucd

COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

- BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

PART II. COLO

(DIRECT GREEN 68)

0F COTTON

137

X
} Change Duec Changé Due
Color Change Due to Light to
to Dyeing ‘Fading Laundering

Bleached

White - 60.4 27.1 25.4
Light Spot 61.3 24.0 13.3
White 60.4 27.1 25.4
Spot 61.6 36.3 33.2
White 60.4 27.1 25.4
Tinge 56.4 31.7 22.1
Light Spot 61.3 24,0 13.3
Spot 61.6 36.3 33.2
Light Spot 61.3 24.0 13.3
Tinge 56.4 31.7 . 22.1
Spot 61.6 36.3 33.2
Tinge 56.4 31.7 22.1
Unbleached

White - 64.0 1.6 64.0
Light Spot 61.8 0.4 61.7
White 64.0 1.6 64.0
Spot 58.7 6.2 58.7
White 64.0 1.6 64.0
Tinge 37.6 3.4 37.06
Light Spot 61.8 0.4 61.7
Spot - 58.7 6.2 58.7
.ight Spot 61.8 0.4 61.7
Tinge 57.6 3.4 57.6
Spot 58.7 6.2 58.7
Tinge 57.6 3.4 57.6
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DIRECT OLIVE 70

Acceptance and Retention of Direct Olive 70
on the Basis of Grade of Cotton

Agceptangg‘gi Rig;  As séen in Summary vV, the écccpt»
ance of Direct Olive 70 by the bleached fabrics varied from
52.5 per cent for Low Middling cotton to 50.3 pef‘cent for
Middling cotton. In the greige state, Strict Low Middling
cotton manifested the highest acceptance of Direct Olive 70
with a percentage of 56.1; while Middling cottion maintained
the lowest acceptance, with an averége of 53.4 per cent,
Hence, il may be observed that there was little variation

in acceptance of Direct Olive 70 dye on the basis of the

class of cotton.

Fading during Light Exposure. Light fading produced

results varying from a high color‘logs of 26.3 per cent in
the bleached siate for Low Middling cotton and 33.5 per cent
for Strict Low Middling, to a low of 16.1 per cent for
hleached.Middling cotton and 31.8 per cent change for

unbleached Low Middling cotton.

Fading during Launderinq. Laundering caused a
gredtef‘loss cf color than did light fading in this instance,
since the averages are generally lower; Low Middling cotton
lost the most color (25.6 per cent) in bleached fabric as

well 2s in unbleached fabric (36.1 per cent). Middling
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cotton sustained the least color loss both for Lhé'bleached
(21.2 per cent) and the unbleached (17.5 pcr'dent) fabrics.

Acceptance and Retention of Direct Olive 70
on the Basis of Color of Cotton -

Acceptanc

Qj_glg. The highest aécépﬁéhce of color
Was made by bleachedA Whité :cotton f58.4 per cent), alphoﬁgh
“Spot cotfon.hgd the highest acceptance (50.8 per éent) for

the unbleached cottons; Bleached Tinge cotton showed the
lowest écbeptance of this dYe (47.4 per cent) as well as the
lowest average (33.1 per cent) of acceptance by thehunbleached

Tingc cotton,

Fading during Light Exposure. The most color loss

in light fading was observed in the bleached White (34.9 per "~
cent), as well as in unbleached White cotton (45.7 per cent).
The least color loss was found in the bleached Tinge cotton
(20.5 per cent) and in the unbleached Tinge cotfon (26.5

per cent).

Fading during Laundering. The laundering tests

revealed somewhat less fading than did fhe light fading
tests. Wnite cotton lost more color both in the bleached
state (30.5 pér cent) and in the unbleached (34.3 per cent).
Tinge cotton incurred the least color loss (17.4 per cent)
for the hleached fabric and 18.5 per cent loss for the

greige goods. In both the laundering and the light fading
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tests, both in the bleached and unbleached state, White
cotton lost the most color and Tinge cotton the least for

the Direct Olive 70 dye.’
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. SUMMARY V

COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

" BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS -

(D1RECT OLIVE 70)

PART I. GRADE OF COTTON

: . Change Dug" Change Due
Grade Change Due to Light to
‘ to Dyeing Fading Laundering

Bleached
Middling - | s0.3 16.1 21,2
Strict Low Middling 51.6 25.7 22.0-
Middling 50.3 16.1 21,2
Low Middling : : 52.5 ' 26.3 25.6
Strict Low Middling . 51.6 25.7 ' 22.0
Low Middling : 52.5 26.3 25.6
‘Unbleached
Middling A ~ 53.4 32,7 17.5
Strict Low Middling 56.1 33.4 28.3
Middling ' 53.4 32.7 17.5
Low Middling . 94,6 31.8 36,1
Strict Low Middling 56.1 33.4 28.3
Low Middling 54.6 - 31.8 - 36.1
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142

COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT OLIVE 70)

PART II. COLOR OF COTTON

- —a—

Chaﬁge Due

, Change Due
.Color Change Due. | to Light to
to Dyeing Fading Laundering
Bleached . i :
White 58.4 34.9 30.5
Light Spot 48.7 21.8 17.5
White 58.4 34.9 30.5
Spot 05.8 28.6 28,2
White 58.4 34.9 30.5
Tinge 47.4 20.5 17.4
Light Spot - 48.7 21.8 17.35
Spot 55.8 28.6 28.2
Light Spot 48.7 - 21.8 17.5
Tinge 47 .4 20.5 17.4
Spot 55.8 28.6 28.2
Tinge 47.4 20.5 17.4
Unblecached
White 42,9 45.7 34.3
Light Spot 37.9 28.6 30.6
White 42.9 45.7 34.3
Spet 50.8 30.8 26.8
>White 42,9 45.7 34.3
Tinge 33.1 26.5 18.6
Light Spot 37.9 28.6 30.6
Spet -50..8 30.8 26.8
Light Spot 37.9 28.6 30.6
Tinge 33.1 26.5 18.6
Spot 50.8 30.8 26.8
Tinge 33.1 26.5 18.6
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DIRECT BROWN 3

Arceptance and Retention of Direct Brown 3
on the Basis of- Gxade of Cotton

Acceptance of Dye. Data presented in Summary W are

information concérning the acceptance and retention of
Direct Brown 3., The hlthst acceptance of this dyc was that
shOWn-by H]ddllng cotton (60.4 per cent) when blcachod goods
~were used, while Low Middling cotton demonstrated the lowest
acceptance (59.1 per cent)., Strict L@w Middling cotton
accepted the largest percentage of dye (63.0 ber cent) in
the’unbleacﬁed fabrics, while Low Middling cotton accepted

the smallest amount (62.6 per cent) in this state.

Fading during Light Exposure. Very low reflectance

changes were observed for the light fading tests, since this

brown dye did not reveal ‘the true state of fading in these

readings.

Here, the-highest average reflectance for bleached
fabric was 1.9 per.cent for White cotton and 0.4 per cent
for Strict Low Middling cotton. The unbleached fabrics
mainiained a slightly higher average of acceptance, ranging
Irumr3.6 per cent for Low Middling cotton to 2.0 per cent
for Strict Low Middling cotton. In both instances, Strict
Low }Niddling showed a proclivity for the least fading as a

result of exposure to light,
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Fadinq durihgfLauuderind.. Laundering produced a
trend of higher reédingsvthan did light, thus indicating
a positivé iﬁss of_éolof. Low Middling cofton sustained
tﬁe greafgst colof Ioﬁsgfgr‘this dye; with a 29.4 per cent
change for ﬁhe bleached and a 38.1 per cent change for the
unbleéched'siate. The least Edibrlloss for tbe fabric which
Qas bleached before dyecing Was in the Strict Low Middling

cotton (21.0 per cent), with Middlingcotton showing the least

loss (31.5 per cent) for the unbleached fabric.

- Acceptance and Retention of Direct Brown 3
on the Basis of Color of Cotton

Acceptance of Dye. A definite . trend was noted in
comparing the color groups of cdtpon'dyéd with Direct Brown 3.
White cotton showed thé highest acceptance of this dye both
in the bleached (63.1 per cent) and in the unbleached (066.1
per cent) fabrics; but Tinge cotton manifested the least
'colqr aéceptance in the bleached state (56.4 per cent).
White.cotton showed the least acceptance in the unbleached

state (61,0 per cent).

Fading during Light Exposure. More color loss due

fo light fading was noted in bleached White (1.9 per cent)
as well as in the griege state of White cotton (5.8 per
cent). The least color loss was found in the bleachéd Spot
(;1.8 per cent) as well as in the unbleached Spot cotton

(+1.2 per cent).
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Fading during Lahndering. Once more laundering .
contributed to a‘greatef coior loss fbr bleached White
cotton (42.3 per cent) than did light fading. Spot cotton
”in the bleached and dyed stateléaused the least color loss,
After laundering, the loss was 21.8 per cenf in the blcached
state; and in the unbleached state the loss was 25.4 per
cent. Here, a disposition was seen for White cotton not
only to accept a larger percentage of dye than did the other
cottons, but also to lose the greater amount of dyes after
laundering and light fading. In all but one instance, Spot
cbtton disclosed the lowest dye accebtancé as well as the

lowest color loss.
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYEb, AND DYED AND FADED FABRICS

PART I. GRADE OF COT

(DIRECT BROWN 3)

TON

Change Due Change Due
Grade Change Due to Light to

to Dyeing Fading Laundering
Bleached
Middling 60.4 1.9 25,6
Strict Low Middling 59.4 0.4 21.0
Middling 60.4 1.9 25.6
Low Middling 59.71 1.1 29.4
Strict Low Middling . 59.4 0.4 21.0
Low Middling 59.1 1.1 29.4
Unbleached
Middling 62.9 2.8 31.5
Strict Low Middling 63.0 2.0 36.5
Middling 62.9 2.8 31.5
Low Middling 62.6 3.6 38.2
Strict Low Middling 63.0 2.0 36.8
Low Middling 62.6 3.6 38.2

J
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COMPARISON OF THE PER CENT VARTATION IN REFLECTANCE

'BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT BROWN 3)

II. COLOR OF COTTON

PART II
Change Due Change Due
Color Change Due to Light to
to Dyeing Fading Laundering
Bleached
White 63.0 +1.9 - 29.8
Light Spot 60.4 -0.4 26.8
1 White. 63.0 +1.9 . 29.8
Spot 58.0 -1.8 - 21.8
White 63.0 +1.,9 29.8
Tinge 56.4 - +0.5 23.6
Light Spot 60.4 -0.4 26.8
Spot 58.0 -1.8 21.08
Light Spot 60.4 -0.4 -26.8
Tinge 56.4 +0.5 23.6
Spot, 58,0 -1.8 21.8
Tinge 56.4 +0.5 23.
Unbleached
White 66.0 5.8 42,3
Light Spot 62.1 1.6 - 38.1
White 66.0 5.8 42.3
Spot 61.0 1.2 25.4
White 66.0 5.8 42.3
Tinge 61.6 4.6 41.8
Light Spot 62.1 1.6 38.1
Spot 61.0 1.2 25.4
Light Spot 62.1 1.6 38.1
Tinge 61.6 4.6 41.8
Spot 61.0 1.2 25.4
Tinge 61.6 4.6 41.8
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DIRECT BLACK 91

Acceptance and Retention of Direct Black 91
on the Basis of Grade of Cotton

','Acceptance.gi,Dye.' As observed from Summary X,

bleached Middling cotton manifested the greatest acceptance
of dye.(79.4 per cent),.While blééched Low Middling cétton
showed a slightly lower aéceptance (77.7 ber cent). In the
greige goods whibh were dyéd, Sirict Low Middling cotton
showed the greatest'acceptanbe (79.4 per cent) and Low .
Middling cofton exhibited the'lcést acceptance (75.5 perv

cent), with the range between these two values very smdll,

Fading during Light Exposure. Fading due to light

caused color loss to a lesser extent than during laundering,
and the 1055 to the greatest extent occurred in- Low Middling -
(23.0 per cent) in the bleached state and in'Middling.cofton
(19.4vper cent) in the unbleached state. The smallest change
of color was noted in the Middling gréde of cotton (14.4

per oentj and in the Strict Low Middling grade (-9.8 per
cent) in the_unbleachéd cbttons. The‘visual evaluations of
Direct Black 91 dyed-fabrics revealed extensive colbr loss,
apparently the result of chemical changes iﬁ some components
of the dye; however, spectrophotometric readings did not

indicate an appreciablec amount of color loss.
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Fadinq dﬁriﬁq'taunderinq}. Cdttons‘subjecped to the
1aund§rin§ test tended‘to produce high changes in the color
of this dye.“ In the bléachcd‘fabrics; Middling cotton lost
ﬁére}color’(58.3 per'cen£'1055), whiie Low Middling lost
the least amount (43.2 per cent). Strict Low Middiing faded
thé most in the unbléached coftons'(52.9 per cent), and
‘Low‘Middling cotton lost the least color in thq unbleached

group.

Accepténcé'and Retention of Direct Black 91
on the Basis of Color of Cottion

Acceptance of Dye. Direct Black 91 dye was accepted

best by White cotfon.both in’tﬁe bieached (82.5 per cent)
and in the unbleached cottons (80;0 perAcent). The Tingg
grade of cotton indicated the least dye acceptance both in
the bleached (77.5 per cent) and in the unbleached (77.4

per cent) fabrics,

Fading during Light Exposure. Generally, the color

losses from light féding raﬁgéd from Light‘Spot cotton for
the highest change (21.8 ber cent) to the bleached Tinge
cotton for the lowest change (17.1 per cent). In Lﬁe un-
bleached fabrics, White cotton ranked highest in color Joss
(21.8 per cent), while Light Spot cotton ranked lowest in

color loss (15.4 per cent),
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FadiﬁﬂAdurinq Laundering. Laﬁndering ménifestnd a
definite ﬁendency toward eXtréme fading for‘all cotton
color classes, with a highhldss of‘dye in the bleached
Light Spot cotton (50.3 per cent) to.thc lerSt loss of

dye (42,1 per cent) in the bleached Tinge grade of cotton.

The unbleached fabrics revealed differences in the
per cent of reflectance from 57.8 per cent for White cotton

to 41;4 per cent for the Spotted gradé of cotten.
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

PART I. GRADE OF COTTON

(DIRECT BLACK 91)

: Change Due Change Due
Grade. Change Due to Light to ,
to Dyeing Fading Laundering
Bleached
1 Middling 79.4 14.4 58.3
Strict Low Middling 79.0 20.7 56.4
Middling 79.4 14.4 58.3
Low Middling 7.7 23 43.2
Strict Low Middling 79.0 20.7 56.4
Low Middling 7.7 23.0 43.2
Unbleached
Middling 79.4 19.4 45.3
Strict lLow Middling 77,1 -9.8 52.9
Middling 79.4 19.4 45.3
Low Middling 76.5 14.1 45.5
Strict Low Middling |  77.1 -9.8 52.9
Low Middling 76.5 14,1 45.5
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COMPARISON OF THE PER CENT VARIATION IN REFLECTANCE

- BETWEEN UNDYED, DYED, AND DYED AND FADED FABRICS

(DIRECT BLACK 91)

PART II. COLOR OF COTTON

Change Due Change Due
Color . Change- Due to Light to
to Dyeing Fading Laundering
Bleached
White 82.5 18.6 150.0
Light Spot 78.4 21.8 50.3 -
White 82.5 18.6 50.0
Spot 76.3 20.2 48.1
White 82.5 18,6 500
Tinge 77.5 17,1 42,1
Light Spot 78.4 21.8 50.3
Spot . 76.3 20.2 .48.1
Light Spot 78.4 21.8 - 50.3
Tinge 7.5 17.1 42.1
Spot 76.3 20.2 . 48.1
Tinge 77.5 17.1 42,1
Unbleached
White | 80.0 21.8 57.8
Light Spot 79.0 15.4 51.0
White .80.0 21.8 57.8
Spot 77.2 17.1 41.4
White 80.0 . 21.8 - 57.8
Tinge 74.4 - 8.8 44.6
Light Spot 79.0 15.4 51.0
Spot 717.2 17.1 41 .4
Light Spot "79.0 15.4 51.0
Tinge 77.4 _ 8.8 44,6
Spot 7.2 17.1 41 .4
Tinge TT7.4 . 8.8 44.6




S UMMARY

The experimental fabrics used in this study were

knitted from three grades and four color classes of Texas

cottor, One group was dyed with 10 different hues of vat

dyes, whiie the other was dyed with 10 different corresponding

hues of direct dyes. In both groups, one-half of each fabric

was bieached before dyeing and the remainder was dyed in the

greige state.,

¢ fabrics were subjected to 80 heurs of light

fading by weauns of the Fade-Ometer, and were given 205

ia Light 1eflectances

underings, using the Launder-Ometcr.,

relative to the color change fcellowing dyeing, and te the

PR

expesure of Lthe dyed fabs

<

3

ics to light and to laundering was

measured by means of the Beckman Specctrophotometer.

The val dyes generally were accepled to 2 greater
degree by the grades and colors of cotton than were the
dircct dyes Yoreover, the vat dye:s exhkibited a greater
degree 0f celorfastness to light and espeeciaily to launder-
ing than did the dirvect dyes,

For the vat dyed fabrics, theve were no significant
differences in aceeptance of the dyes by the threc grades



of cotton.

Among the different colors of cotton, White sur-
passed Tinge in acceptance of the dyes in many comparisons
of vat dyed fabrics with few differences between other

initial colors of cotton.

For all grades and colors of cotton, light exposure
caused only minor changes in vat dyed fabrics, whereas
laundering causcd varying degrees of fading in all of these

dyed fabrics except Vat Black 9.

The fabrics which were bleached before the applica-
tion of vat dyes did not differ markedly from the unblecached
fabrics in acceptance of the dye, or in their response 1o

light fading or to fading during laundering.

Some differences were noted between the acceptance
of the direct dyes by the various grades and colors of
experimental cetton. Irrespective of the treatment previous
to the dycing procedure the Middling and the Strict Low
Middling grades and the White cdlor of cotton were more
susceptible to the dyes than were the remaining grade

and colors,

The retention of the dirvect dyes through 80 hours

of exposure to sunlight was most evident in the Strict Low
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Middling gr_ade,,‘t‘vhere'as aAfter. lavund‘ering‘thc bleached Low
Middling and the unblea.chedFMi‘ddling were i‘ound to be
superior in this résp'éct. FSpot .cotton withstood both
methods of fading in a more acceptable manner than that

exhibited by White, Light Spot, and Tinge.
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"SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS

~ OF REFLECTANCE RATINGS OF COTTON

FABRICS lﬁlTHE GREIGE STATE

Cotton Lot Mean
Number - Grade’ Color Reflectance

1 Middling White 69,2

2 SLrictVLow Middling White 72.1

3 Low Middling White 71.5

4 . Middling ~Light Spot 70.6

5 Strict Low Middling | Light Spot. 64.4

6 Low Middling Lighp Spot 68.9

7 Middling Spot 66.7

8l Strict Low Middling ’det 66.5

9 Low Middling SpotA 66.6

10 Middling Tinge 63.8
11 Strict Low Middling | Tinge 63.7
12 -Low Middling Tinge 59.1
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T ABLE I1

vSPECTROPHOTOMETRIC4MEASUREMENTS IN TERMS OF REFLECTANCE

EﬁTINGS,g£ COTTON FABRICS DYED WITH VAT YELLOW AFTER _

A SPECIFIED NUMBER OF HOURS OF EXPOSURE IN THE

AFIL.AS FADE-OMETER

“PARQ A. BLEACHED FABRIC

Cotton Lot - HOURS OF EXPOSURE IN FADE-~OMETER-
Number : -
' ’ 0 5 o 20 40 60 80
- = _
1 66.4 64.1 59.7 58.2 62.4 62,1
2 60.7 59.9 | 56.2 57.2 52,8 60.7
3 64.4 . 64,7 61.1 57.8 58.2 58.6
4 62.6 64.7 63.2 59.7 60.3 61.3
5 64.1 64.3 63.9 58.0 59.1 04,8
6 63.2 63.1 "63.6 63.1 61.4 - 60.3
1 64,8 62.3 | 60,6 57.2 57.4 58.4
8 64.4 63.2° 60.3 60.6 56.8 66.0
9 . 66.2 65.2 63.9 59.0 62.2 63.1
10 65.2 62.1 52.0 58.7 58.0 65.2
11 63.4 (. 61.4 66.5 | 58.0 | 59.2 | 66.5
12 63.7 66.8 61.8 59,7 59.9 60.4

PAET B. UNBLEACHED FABRIC

: I
1 | 62,0 62.1 57.8 54,9 | 59.7 60.3
5 59.7 61.9 57.3 56.1 53.3 61.6
3 63,2 63.9 61.0 55.3 58.3 59.3
4 61.6 | 63.8 61.9 57.6 58.7 58.9
5 61.0 50,2 55.4 | 54.7 58.6 62.6
6 63.8 63.6 1 65,5 63.6 62.7 bi.l
7 58.6 56.7 58.4 | 55.9 56.7 57.6
) 56,0 56,4 54.9 52.1 | 56.7 59,7
0 62.1 62.7 60,9 57.3 56.8 36.3

10 60.1 56.5 57,4 56.2 47.2 60.6
11 56.8 57.4 1 57.7 54,6 54,4 60.6
12 56.2 59.0 i 55.9 55.4 56.3 | 37.1
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SPECTROPHOTOMETHIC MEASUREMENTS £§ TERMS OF REFLECTANCE

_RATINGS OF. COTTON FABRICS DYED WITH VAT ORANGE 2

 AFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

Coitton Lot HOURS OF EXPOSURE IN FADE-OMETER
Number 0 5 20 40 60 80
1 53.5 | 57.0 55.5 56.9 62.4 59,2
2 54,8 54.1 51.8. 60.2 | 54.9 58,0
3 54,1 | 53.8 53.1 56.3 51.8 55.5
4 . 55.1 |.56.0 59.0 60.4 58.6 62.0
5 57 .7 54,3 53.0 55.8 | 53.2 60.6
6 50,2 57.2 54.4 59.5 58.0 61.0
T 54.1 55.1 56.6 60.4 61.7 60.0
8 56.9 54.8 58.0 58.6 56.8 59.5
9 . 56.8 59.4 56.9. 59.8 60.3 62,0
10 51.2 50.3 50.6 55,7 57.7 57.1
11 52.9 |- 54.9 51.8 52.4 58.5 55.9
12 52.5 53,2 54.1 56.6 57.0 53.0
PART B, UNBLEACHED FABRIC
1 52.6 54.5 | 57.0 58.7 | 60.1 62.3.
2 51.7 52,2 51.7 61.7 51.2 52.6
3 53.8 53.8 52.7 56.4 55.2 60.0
4 56.4 | 59.0 58.8 59.8 59.8 63.2.
5 52.8 53.9 52.6 56.2 53.9 61.0
6 52,7 56.0 '53.8 58.9 55.8 59.8
7 52.3 54,2 54.4 56.4 60.2 57.0
8 57.2 54,2 51.9 '51.8 53.4 58,6
9 53.8 59,7 57.2 55.0 58.4 61.7
10 55.5 58.6 55.7 58.3 63.7 63.9
11 48,1 51.0 51.3 53.2 58.5 56.6
i2 52,0 50.6 52.8 | 52.0 55,1 59,0
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'SPECTROPHOTOMETRIC MEASUREMENTS IN TERNS OF REFLECTANCE

RATINGS _QE COTTON FABRICS DYED WITH VAT RED 10

AFTER A SPECIFIED NUMBER OF HOURS OF

" EXPOSURE IN THE ATLAS FADE-OMETER

PART A. BLEAGHED FABRIC

Cotton Lot HOURS OF EXPOSURE IN FADE-OMETER
Number 0 5 20 40 60 80
1 48.2 51.7 51.9 | 53.0 54.1 51.8
2 50.0 49 .4 47.8 | 51.4 48.9 49,4
3 53.2 | 53.7 54.4 | 47.4 50.4 51,9
4 51.2 53.1 52,8 56.8 52.0 55.0
5 52.6 51.4 53.5 | 52.6 | 51.8 52.0
6 53.6 53.2 55.0 54.6 54.7 50, 4
7 51.7 52.4 52,1 52,1 52.9 53.6
8 49.6 50.2 52,7 52.0 49.1 50.6
9 54.1 55.4 55.7 55, 4 52,2 55.8
10 55.3 47 .7 53,2 51.9 51.3 50.6
11 52.6 | 50.2 52.6 51.9 48.1 49,1
12 51.1 52.3 | 53.3 51.8 50.7 52,7
PART B. UNBLEACHED FABRIC
1 46.7 53.2 51.7 50.4 | 51.1 50.0
2 49,0 48.8 47.3 51.2 49.7 49,2
3 44.9 50.2 53.0 49.5 51.9 53.7
4 54.2 | 52.7 49.9 46.9 49.6 51.8
5 49.8 46.5 52,6 52.9 46 .1 51.7
6 46.9 | 50.7 51.7 53.2 50.9 50.9
7 50.6 49.4. 47.9 52,2 51.0 51.1
8 47.8 49 .4 50.3 51.0 50.8 51.0
9 48.9 52.3 51.9 52.8 | 51.7 51.3
10 50.2 |. 44.9 50.0 52,2 49.5 54.6
11 47.2 46.1 47.6 47.6 44.3 46 .6
12 14.7 47.3 48.3 | 50.7 47.3 47.8




164

- TABLE Vv

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH VAT VIOLET 13

CAFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

“IN THE ATLAS FADE-OMETER

PART A. BLEAGHED FABRIC

Cotton Lot HOURS - OF EXPOSURE IN FADE-OMETER -
Numbe: 0 5 | 20 40 60 80
1 46.1 46 .6 44.7 46 .6 48,2 48,2
2 41.1 41.5 | 43.0 42,1 42.0 42.6
3 44,9 44.8 43.8 44,6 45.6 46,6
4 46 .5 - 46.2 46 .8 47,2 48.1 | 47.4
5 45.6 43.2 | 46.4 45.3 45.3 40.0
6 44,6 | 44,1 | 43.4 41.7 44,9 | 45.6
7 45,3 46 .3 48.7 45,5 46 .6 47.1
8 43.3 44.5 43.7 44,0 44,6 42.7
9 . 49,1 45.8 | 43.9 44,2 | 46.3 48.8
10 ] 44.4 45,0 48.7 42,2 44.1 48.4
11 44.8 | 45.8 41.8 45,3 46.3 46,7
12 45,9 46 .8 47.3 43.9 48.0 48,7

PART B. UNBLEACHED FABRIC

48 .6 . 49.9 44.9 45.7 - |- 46.1

1 46 .4

2 41.9 41.4 40.6 40.6 43.3 44.1
'3 43.8 43.6 | 44.5 39.6 45.4 | 45.7
4 42.3 | 46.3 46.1 45.6 45.2 | 45.8
5 41.6 42.4 43,0 | 42.5 42,7 41.7
6 42.9 | 45.6 46 .0 43,6 45,6 45.1
7 44,6 45,2 45,6 | 43.4 - 47.3 47.5
8 43,9 42.1 42.1 42,7 43.2 43.0
9 44,0 44.8 43,2 43,2 43.1 47.0
10 48,3 41.8 43.8 42,1 44,3 46.1
i 40.8 43.3 42.7 42 .4 45.9 44.8
12 42,8 42,9 40.8 | 45.2 45.2 47.3
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‘TABLE VI

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

- RATINGS OF COTTON FABRICS DYED WITH VAT BLUE 6

'AFTER A SPECIFIED NUMBER OF HOURS OF

EXPOSURE IN THE ATLAS FADE-OMETER

PART A.  BLEACHED FABRIC

Cotton Lot HOURS OF EXPOSURE IN FADE-OMETER
LA 0 5 20 40 60 | 80
1 23.7 26.6 27.2° | 28.5 28.8 .| 27.2
2 23.4 25.3 23,3 23.5 |- 27.8 | 25.7
3 23.6 23.4 24.0 23.3 25,2 25.3
4 26.4 30.3 28.4 28.8 31.8 29.3
5 23.6 | 24.4 23.8 23.8 25.9 24.1
6 - 26.1 25.8 25.1 | 25.8 28.3 26..6
7 26.6 28.0 27.4 27.1 27.9 29,5
8 26,2 26.9 26.5 25.3 27.3 26.0
9 25.9 26.3 24,8 25.7 27.4 27.8
10 25,1 25.5 25.4 26.0 29.5 28.0
11 25.4 27.8 26,1 28.2 29.3 30.7
12 27.0 28.9 26.5 26.8 30.2 31.0
PART B. UNBLEACHED FABRIC
1 24,6 25.5 24,7 25.6 - 27.3 27.8
2 25,3 29.5 28.1 28.6 32.1 28.0
3 27.4 26.7 26.2 27.1 30.7 27.8
4 26.8 30.6 30.4 30.5 34.1 33.4
5 - 25.6 25.2 26.4 | 27.2 28.2 26.8
6 26.8 28.7 26.9 26.3 28.0 26.8
7 29,7 31.7 31.0 31.0 29.4 33.6
@ 25.3 26.6 25.6 24,9 28.0 27.3
o 29.5 32,2 29,4 31.5 33.4 34,2
10 23.0 25.3 24,7 27.2 30.4 28.4
il 26.6 29.1 28.0 29,2 28,2 31.5
12 27.7 28.4 26.4 27.8 28.8 29,7
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" TABLE. VII

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF RLFLECTANCE -

RATINGS OF COTTON FABRICS DYED WITH VAT NAVY 18

AFTER A SPECIFIED NUMBER OF HOURS OF

EXPOSURE IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

el e ———

Cotton Lot " HOURS OF EXPOSURE IN FADE-OMETER. .
Number 0 5 20 40 60 80

1 93.9 | 24.4 | 23.4 | 24.4 | 26.3 | 26.2

2 26.8 | 25.7 | 26.0 | 26.1 | 27,3 | 29.5

3 25.5 | 26.0 | 23.5 | 23.7 | 26.4 | 206.8

4 24.9 | 22.6 | 21.9 | 23.3 | 25.8 | 25.5

5 24,7 | 24.4 | 24.2 | 25.4 | 24.9 | 26.0

6 24.3 | 25.3 | 25.7 | 23.6 | 25.1 | 25.6

7 27.3 | 25.4 | 26.4 | 26.4 | 28.1 | 28.5

8 24.0 | 25.8 | 26.2 | 26.5 | 26.7 | 27.7

9 5.2 | 24.4 | 24.7 | 25.6 | 25.1 | 25.8

10 25.5 | 24.2 | 26.0 | 24.8 | 26.2 | 27.7
11 204.7 | 23.7 | 24.3 | 22.8 | 25.2 | 25.3
12 na.5 | 24.2 | 25.4 | 25.7 | 25.5 | 26.1

PART B. UNBLEACHED FABRIC

1 25,1 23.7 24.1 25,7 26.9 26.5
2 22.9 22.9 25.5 24.6 |- 29.2 28.9
3 26.3 26.3 26.0 24.3 26.5 27.5
4 23,7 22.6 23.5 23.7 25,0 26.2
5 25.0 257 23.7 | 25.1 25.0 26,4
6 23.8 24.6 | 24.1 25.4 | 25.8 | 27.2
7 27.3 26.0 24.8 | 26.5 27.2 28.3
8 23.3 22.6 23.5 22,7 24.5 24.4
9 24,9 24.5 | 24.1 24.0 25.6 26 .4
10 26.7 25.7 26.7 26 .2 26.3 27.5
11 ] 231 21.6 23.2 21.3 23.3 21.8
12 23,4 21.2 22,2 22.8 21.8 23,2
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T.A B L E VIITI

"SPECTROPHOTOMETRIC MEASUREMENTS lﬁ.TERMS OF REFLECTANCE -

. RATINGS OF COTTON FABRICS DYED WITH VAT GREEN 1

- AFTER A SPECIFIED NUMBER OF HOURS OF

PART A. BLEACHED FABRIC

EXPOSURE IN THE ATLAS FADE-OMETER

Cotton Lot HOURS OF EXPOSURE. IN FADE-OMETER
Number
: 0 5 20 40 60 80
1 25.1 27.1 25.7 27.0 26,6 28.0
2 24.4 27.3 25.5 -25.9 25.4 25.7
3 23.1 24,9 21.7 24 .4 24,3 25.8
4 25.4 26.2 25.8 25.1 24.8 27.9
5) 23.9 25,0 . 24,2 24.9 24.7 26.8
6 24.3 25.8 26.0 26,9 24.9 26.7
7 26.0 27.1 24.8 26.4 23.9 25.5
8. 24.7 26.6 24.1 25.8 25.1 26.6
9 . 26.4 28.6 28.3 29.7 26.9 31.1
10 29.3 28.8 27.8 27.0 28.3 31.7
11 25.9 - 26.7 25.6 27.0 25.4 28.0
12 26.0 29.1 - 28.0 28.0 28.7 30.1
PART B, UNBLEACHED FABRIC.
1 25.1 27.4 25.5 26,2 27.6 26.8
2 24.6 26.0. 23.2 23.7 24,9 25.9
3 24.6 22,3 23.4 24,3 24.5 26.0
4 26.4 25.9 - 25.4 .27.0 28.3 27.5
5 24.0 23.3 24.3 24,7 25.4 27.8
6 25.0 27.8 '25.4 27.4 26.0 28.6
7 26,6 25.6 24.86 27.0 27.0 27.9
8 26.4 27.8 .25.9 27.5 26.9 28.5
9 26.0 26.0 26.0 27.0 26.3 .29.4
10 25.8 26.5 25.5 27.8 27.5 32.2
11 23.5 25.8 25.6 25,2 25.4 26.7
12 25.0 24.2 24.7 25.8 23.4 27.0
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SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS Q_E_ REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH VAT OLIVE 13

AFTER A SPECIFIED NUMBER OF HOURS OF

EXPOSURE IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

Cotton Lot HOURS OF EXPOSURE IN FADE-OMETER
Number 0 5 20 40 60 80
1 20.2 19.5 18.2 19.8 18.7 18.7
9 19.0 19.2 | 19.3 | 19.4 18.8 20.8
3 17.9 19.5 17.7 18.8 18.9 20,2
4 17.7 | 19.5 18.9 18.7 | 18.3 17.8
5 18.9 18.7 | 18.8 19.0 20.0 21.0
6 17.9 19.8 18.8 19.3 19.3 18.2
7 18.2 16.6 18.2 17.9 18,2 18.6
8 19.4 19.7 19.1 19.2 19.6 20,2
9 20.0 20.7 | 20.0 21.0 21,2 19.9
10 17.4 19.3 20.0 18.2 17.9 20.5
11 17.1° | 18.4 | 18.5 16.9 17.1 17.5
12 17.4 17.2 20,2 18.7 19.6 19.4
PART E. UNBLEACHED FABRIC
1 18.0 19.4 19.9 19.3 19.0 18.9
2 18.0 20.4 19.9 20.7 19.5 21.5
3 17.7 19.6 18.8 18.8 19.6 20.2
4 17.7 19.2 18.7 18.6 19.1 18.1
5 19.7 15.6 17.8 18.9 19.6 20,3
6 16.6 18.4 18.4 18.3 18.1 19.7
7 19.0 | 19.2 20.5 20.2 20.4 | 20.9
8 17.8 18.2 18.6 10.7 19.6 19.6
9 22,3 92,5 22 .4 23.1 23,1 21.4
10 17.4 18.8 19.3 17.9 17.6 19.5
11 16.5 18.0 18.4 19.0 18.4 18.6
12 19.0 19.1 20.2 20.1 20.2 21.2
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T ABLE X

P’E

'SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

}RATINGS 0F COTTON FABRICS DYED WITH VAT BROWN 1

- AFTER A SPECIFIED NUMBER OF HOURS OF

EXPOSURE IN THE ATLAS FADE-OMETER

PART A BLEACHED FABRIC
Cotton Lot HOURS OF EXPOSURE. IN FADE-OMETER
Number
: -0 5 20 40 60 80
1 38.8 39.1 38.3 39.8 43.8 42,1
-2 37.9 | 35.9 '35.1 39.9 41.4 42,0
3 41.8 | 41.4 42,1 41,5 45.3 45.6
4 39.6 39.1 38.7 39.4 | 44.6 41,9
5 38.7 39.3 38.5 39,7 - 40.6 42.5
6 40.4 39.9 40.1 | 42,1 44,3 43.7
7 38.8 38.0 37.4 38.6 42.0 42.7
8 33.4 33.2 32.4 36.0 37.1 37.7
9 . 40.3 40.4 | 39.9 41.1 42.1 43,2
10 40,2 40.9 40.3 40.9 41.8 43.5
11 40.8 | 39.8 40.4 40,8 41,1 43.1
12 41.9 41.5 41.9 41.9 44,2 46.5
PART B. UNBLEACHED FABRIC
-
1 39.9 37.3 36.9 39.2 41.4 43.0
2 35.7 37.2 35.0 40.7 41.3 42,4
3 . 39,7 | 38.8 38.9 43.1 43.5 44,2
4 40.7 39.4 | 39.6 40,9 42.8 42,9
5. 37.0 37.9 37.1 38.1 40.5 40.5
6 38,2 38.4 37.8 | 38.3 42.2 39.6
7 39.5 38.3 39.1 40,6 41.7 41.7 .
8 35.2 35.1 35.2 36.3 38.6 42.0
9 40.5 40,2 39.3 40.0 42.9 42.8
10 39.8 41.0 41.6 42,6 43.5 44 .1
i} 39,4 39.4 39.6 41,1 40,2 40,5
2 41,9 44.4 43.3 13.8 45.1 44 .4
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SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE-

RATINGS.QE_COTTON FABRICS DYED WITH DIRECT YELLOW 98

CAFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

" IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

Cotton Lot -~ HOURS OF EXPOSURE IN FADE-OMETER
Number
0 5 20 40 60 80
1 61.3 61.2 61.6 62.4 | 60.4 61.0
2 61.0 57.8 60.3. 55.7 62.3 60.2
3 62.4 61.8 1 60.4 58.2 60.1° | 57.7
4 68.9 65.7 64.2 | 67.2 66.9 70.0
) 65.2 60.8 62.1 61.2 61.2 64.3
6 62.3 65.4 61.1 63.3 59.9 64.3
7 61.8 60.8 58.4 61.8 61.3 62.8
8 61.1 56.7 56.3 55.9 57.8 59.6
9 69.0 62.0 58.5 61.7 61.5 62.5
10 59.2 57.0 60.8 58.9 58.8 58.0
11 60.8: 57.8 60.8 57.7 58.9 55.6
12 62.0 56.0 58.2 59.2 64.9 |62.3
PART B. UNBLEACHED FABRIC
1 57.4 54.3 49.6 50.0 54.3 52.4
2 52.5 50.7 50.7 52.2 49.2 49.3
3 56.4 56.4 53.8 51.3 54.3 52.1
4 55.4 56.8 52.2 56.2 51.3 56.7
5 52.3 49.4 49.4 51.0 53.5 57.3
6 56.1 54.3 | 55.8 58.5 59.8 61.8
7 52.8 49.8 50.1 52.3 50.9 52.1
6 52.0- | 47.1 | 43.1 | 47.9 47,1 49.0
9 52.8 53.9 52.6 53.1 52.5 54.8
10 45.1 49.7 | 44.5 47.7 46 .8 46.0
11 48.9 45.4 44.1 43.4 44.9 43.8
12 47.1 45.6 | 45.8 45.2 46 .7 | 47.1
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SPECTROPHOTOMETRIC MEASUREMENTS lﬂ‘TERMS OF. REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT ORANGE 61

IN THE ATLAS FADE-OMETER

BLEACHED FABRIC

AFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

PART A.
Cotton Lot "HOURS OF EXPOSURE IN FADE-OMETER
Numbex 0 5 20 40 60 80
1 47.9 55.8 42,6 - 47.8 . 47.4 | 46.2
2 47,2 46.8 46,0 47.2 46 .4 44,8
3 52.7. 53.4 53.1 53.1 | 50.2 49.8
4 46.6 48.0 46 .8 43.4 48.0 45.1
5 50.6 48.1 | 52.8 51.3 59.8 48.8
6 48.9 55.0 55.5 51.9 48.5 47.3"
7 40,8 42.8 44.9 41,5 44,0 39.5
8 48.1 51.7 49.3 46.1 50.1 44,7,
9 49.3 53.9 53.3 48,7 52.9 50.1
10 52.8 52.1 50.6 49.1 49.0 46.1
11 53.1 | -51.4 51.7 50.7 49,0 | 49.2
12 53.4 51.2 51.3 48.9 48.8 48,7
PART B. UNBLEACHED FABRIC
1 37.3 49.8 34.4 34.6 27.7 "27.1
2 44,1 42 .4 42 .4 43.6 42 .4 43.2
3 51.6 57.1 57.4 51.4 54,6 49,9
4 44,2 44.6 47.3 - 44.0 42,1 43.8
5 49,8 55.0 52.6 51.4 52.3 50.4
6 44,2 47.1 48.5 | 41.9 41.3 43.8
7 37.6 39.8 35.9 39.4 39.7 41,2
8 40,1 44,2 42.4 39.8 42,2 39.7
9 42,9 | 35.3 45.4 39.9 41.3 42,7
10 49.0 47.2 46 .4 45.0 44.9 43.0
11 42,3 35.9 42 .2 41.8 43.7 42.0
12 45.8 40.2 41.0 36.8 41.8 43.0
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"FTABLE X1V

~ 'SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT RED 184

AFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

"IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

Cotton Lot HOURS OF EXPOSURE IN FADE-OMETER
Numbez 0 5 | 20 40 60 | 80
1 49.0 | 49.8 | 52.3 | 47.4 | 52.8 | 58.9
2 44,3 | 45.6 | 52.4 | 47.8 | 50.7 | 53.5
3 48.2 | 51.8 | 56.6 | 57.6 | 61.3 | 64.8
4 51.5 | 53.2 | 53.3 | 55.6 | 59.5 | 63.3
5 47.1 | 50.9 | 50.8 | 52.8 | 51.3 | 56.0
6 50.3 | 53.9 | 53.7 | 53.9 | 55.8 | 64.8
7 16.4 | 47.0 | 47.9 | 50.8 | 56.2 | 61.1
8 48.3 | 46.4 | 46.9 | 48.3 | 50.1 | 55.4
9 43.8 | 53.3 | 52.7 | 55.5 | 57.8 | 6l.8
10 48.8 | 49.2 | 51.9 | 48.2 | 53.0 | 59.7
11 45.7 | 48.3 | 48.7 | 59.1 | 4d6.2 | 57.7
12 6.2 | 49.3 | 49.6 | 51.6 | 52.4 | 55.8

PART B. UNBLEACHED FABRIC

40.2 46.5 45.6 44 .7 47.2 50.1

1
2 43.9 48.2 49,1 49,7 51.0 54.8
3 45,7 49,2 46.6 48.1 52.1 56.2
4 43.3 | 45.6 | 47.6 49,9 53.2 56.5
5 39.8 40.2 37.6 39.9 42 .7 - 44.8
6 46 .6 46 .4 43,2 46 .6 46 .0 48.8
T 43.0 43.2 41.1 42.7 | 47.6 52.6
8 40.5 36.9 39.7 38,0 | 42.3 42.7
0 44.5 | 46.1 | 45.7 45.4 47.7 49.2
10 40.5 | 39.0 - 38.6 35.6 41.2 45,4
11 35.6 39.3 39.7 40.3 41,0 44.0
12 37.2 41.0 40.7 42,8 42 .4 44,7
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~ SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT VIOLET 47

AFTER A SPECIFIED NUMBER OF HOURS.OF EXPOSURE

IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

Cotton Lot

HOURS OF EXPOSURE IN FADE-OMETER

Numbex 0 5 20 40 60 80

-1 48.1 51.5 | 48.2 | 50.0 | 46.5 48.8
2 47.5 40.6 45.6 | 45.7 | 46.9 49.6

3 48.9 47.5 49.5 | 48.7 | 46.0 49.8

4 47.5 43.1 | 45.3 | 43.7 | 45.3 46 .4

5 51.0 50.9 | 51.0 | 51.1 | 49.0 51.8

6 51.5 43.2 44.1 44.5 | 42.9 | 44.3

) 7 45.0 44.6 | 47.5 | 46.1 51.6 48.0
8 50.9 51.2 48.4 | 48.6 | 47.7 48.8

9 - 40.6 41.2 40.7 | 39.3 | 39.7 39.9

10 44.8 | 40.1 44.6 | 48.3 | 50.5 48.9
11 42.8 | 47.5 47.9 | 47.1 44.9 48.6
12 44.0 45.2 44.6 | 452, 46 .4 47.0

PART B. UNBLEAGCHED FABRIC

1 44.2 44,4 45.3 | 44.5 | 42.3 43 .6

5 42.8 44.5 | 42.6 | 43.4 42.7 42.3

3 44.2 45.3 46.3 | 44.7 47 .6 45.8

4 45.6 44.8 | 44.5 |.44.9 | 45.7 -] 43.9

5 41.3 39.8 37.5 | 38.7 40.1 38.4

6 51.5 48.7 | 50.6 | 48.3 49.8 48.2
T 50.9 | 47.8 48.6 | 49.1 | 45.2 48.6
8 40.3 | 38.9 3.3 | 39.4 39.7 39,4

9 42.3 | 41.2 41.0 | 40.2 39.1 40.8

10 37.3 48.0 36.7 | 39.9 38.3 42.4
11 34.3 | 37.0 38.8 | 38.6 37.3 29.0
19 34.92 36.3 36.9 | 37.6 38.3 39.0




‘T A B L E

X

17

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH‘DIRECT BLUE 1

- AFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

" IN THE ATLAS FADE—OMETER

PART A, BLEACHED FABRIC

Cotton Lot . HOURS OF EXPOSURE IN FADE-OMETER
Number
0 ) 20 40 60 80
1 20.7 21.5. 22.7 26.7 28.5 33.3
2 20.8 22.5 20.6 24.1 25.6 26.9
3 21.7 23.1 23.6 28.8 27.3 31.7
4 21.8 24.5 25.4 29.1 30.5 34.3
) -23.0 22.3 23.7 24.4 25.4. 26.6
6 23.8 23.2 20.3 29.8 30.1 29.4
7 19.7. 23.2 24 .4 27.8 29.5 29.3
8 23.8 20.8 25.7 25.8 28.9 30.1
9 23.95 22.8 23.1 26.3 20,7 - 30.7
10 19.1 21.6 24.0 24.8 27.6 30.2
11 23.4 23.1 26.3 28.0 29.0 33.0
12 23.9 25.2 24.5 25.2 31.6 33.6
PART B. UNBLFEACHED FABRIC
1 19.8 20.7 19.4 22.9 23.4 -25.6
2 21.7 23.2 24.1 24,6 26.7 30.6
3 21.7 21.3 23.5 25.5 26,0 28.2
4 24.1 23.0 24.8 28.1 29.5 31.1
] 22.7 22.2 -23.0 24.4 26..1 28.0
6 21.8 21.3 24.8 26.2 28.5 32.7
7 21.1 21.0 23.7 24.4 25.6 30.6 .
8 20.8 22.1 23.7 25.1 24.7 26.5
9 23.6 21.7 25.5 22.1 25.95 26.5
10 22.0 22.3 24.0 25.0 26.6 29.7
11 23.6 23.7 24.9 28.0 26.7 28.5
12 20.3 | 22.9 24.9 26.4 28.6 30.6
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"TABLE XUVII

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT NAVY 252

_AFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

"IN THE ATLAS FADE-OMETER

BLEACHED FABRIC

PART A,
Cotton Lot 'HOURS OF EXPOSURE IN FADE-OMETER

Number 0 5 20 40 60 80
1 13.8 12.5 12.7 13.3 12.6 13.4

2 13.0 | 12.9 12.1 12.9 13.3 15.1

3 15.3 14.5 14.4 14.2 12.1 14.6

4 . 13.0 13.3 11.9 "~ | 13.0 12.1 14,3

5 13.2 | -13.1 12.3 12.0 12.8 - | 12.8

6 13.9 13.1 13.8 13.8 12.9 13.4

T 12.7 12.1 11.5 11.8 11.1 12.6

8 12.4 11.4 10.5 12.2 10.5 10.6

16.0 14.5 13.5 14.4 14.7 15.7

10 11.9 12,1 11.1 11.3 11.1 11.1

11 13.6 13.5 | 12.0 12.6° 12.6 13.6

12 14.5 13.6 14.0 13.8 14.0

PART R. UNBLEACHED FABRIC

1 12.7 13.3 12.2 13.4 14.1 13.1

i 14.6 13.6 11.7 13.1 13.8 12.6

3 13.5 13.6 14.1 13.2 12.6 13.6

4 14.0 13.6 13.4 13.4 12.6 15.0

5 12,0 12.8 13.0 12.4 13.0 13.3

6 12.5 11.8 11.4 14.6 - 12.5 14.2

7 13.5 13.3 13.0 . | 12.6 11.9 13.1

8 13.2 10.7 11.0 10.8 12.5 14.5

9 15.9 13.7 12.3 14.2 13.5 15.1

10 12.3 13.5 12.7 15.1 13.5 15.6

11 11.6 12.5 11.2 2.7 12.3 14.4

12 13.1 13.4 13.6 12.6 13.4 14.6
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" SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF. REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT GREEN 68

AFTER A SPECIFIED. NUMBER OF HOURS OF EXPOSURE

"IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

Cotton Lot HOURS OF EXPOSURE IN FADE-OMETER
Number 0 5 20 40 | 60 80
1 24,9 | 23.1 26.9 30.6 33.1 35.9
2 28.7 29.7 32,2 37.6 | 38.3 44.7
3 30.6 |- 32.5 35.1 37.6 44.2 54.3
4 29.8 28.1 28.6 39.3 41.1 46.1
5 26.9 28.2 30.0 34.4 39.3 44.8
6 22.1 21.1 21.1 27.3 28,4 32,3
7 23,1 24,3 29.0 27.9 35.9 40.8
8 24,5 | 26.6 27.9 33.6 38.9 44.4
9 29,1 28.9 34.5 40.8 43.4 46 .7
10 29.2 26.5 32.3 38.3 44.3 45.9
11 27.2 |..27.8 34.8 39.2 44.0 48.9
12 24.8 24,1 26.7 26.9 32.8 42.3
PART B. UNBLEACHED FABRIC
1 1 20.4 20.9 22.6 29.7 30.1 33.2
2 16.3 17.6 18.5 22.0 24.8 25.5
'3 20.2 22.5 24.6 28.6 30.4 36.6
4 28.5 27.5 29.8 36.4 42.3 | 47.3
5 15.6 15.2 16.4 "19.6 20.6 23.7
6 16.4 18.5 19.3 21.6 | 24.7 27.9
7 21.1 22.4 24.3 35.3 32.8 36.2
8 21.0 21.4 23.6 29.4 31.0 34.6
9 21.5 22.5 24.4 28.3 32.9 39.3
10 22.4 20.3 23.7 25.6 30.6 32.8
11 20.6 19.9 23.7 25.3 28.6 34.4
12 20.5 21.9 24,2 29.5 33.1 35.9
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'SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT OLIVE 70

AFTER A SPECIFIED NUMBER OF HOURS OF EXPOSURE

IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC
Cotton Lot HOURS OF EXPOSURE IN FADE-OMETER .
Number '
0 5 20 40 60 80
1 28.3 32.3 41.7- | 47.7 - | 49.5 | 51.1
2 29.6 30.8 31.5 40.1 41.0 42.3
3 30.7 32.4 31.6 37.2. 42.9 | 44.4
4 29.9 31.8 30.9 36.3 42,6 45,1
5. 38.0 35.1 39.7 41.4 45.3 47.4
6 36.8 38.0 40.8 | 47.7 55.3 59.8-
7 30.4 32.5 32.3 36.0 41,9 45.1
8 25.8 30.1 32.4 38.2 41.6 42.0.
9 32,1 32.7 35.5 40.1 40.8 44,8
10 35.8 31.1 33.4 33.5 41.8 43.4
11 35.8 35.5 39.9 45.3 54.5 57.7
12 26.6 28.4 32.1 35.8 38.8 40.3
PART B. UNBLEACHED FABRIC
1 29.3 32.8 42.5 51.2 52.2 " 53.4
2 27.2 | 34.2 32.1 34.9 44.9 45.9
3 27.6 28.1 31.8 36.8 45.0 46,1
4 32.4 34.6 | 35.3 37.8 45.1 50.3
5 29.2 29,0 32,2 37.0 40.5 40.9
6 26.8 24,1 34.5 40.0 49.0 50.7
7 34.3 30.5 33.7 38.7 44 .2 45.7
8 31.9 33.9 37.0 40.0 47.9 53.4
9 35.4 38.6 43.8 49 .4 50.6 56.2
10 29.5 33.6 37.2 37.2 48.3 50.3
11 28.8 29,7 30.7 35.5 38.8 41.0
12 29,1 | 28.4 30.9 34.8 36.2 39.6
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SPECTROPHOTOMETRIC MEASUREMENTS - IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED - WITH DIRECT BROWN 3 -

AFTER A

SPECIFIED NUMBER OF HOURS OF EXPOSURE

© IN THE ATLAS FADE-OMETER

PART A. BLEACHED FABRIC

Cotton Lot HOURS OF EXPOSURE IN FADE-OMETER
Number
0 5 20 40 60 80
1 26.4 24,3 24.8 24.7 25,7 27.0
2 27.2 26.2 26.4 25.1 27.2 . 28.1
3 24.9 26.0 25.1 25.2 26.3 28.9
4 24,4 22.7 25.0 25.1 .| 25.6 27.1
5 27.3 25.0 25.2 26.5 28.8 28.7
6 29,0 28.9 26.8 28.4 30.0 29.1
7 28.2 25.8 26.8 27.1 29 .4 27.9
8 28.4 - 26.7 25.0 26.3 28.4 29.0
9 27.3 28.2 26.1 27.3 28.7 29.5
10 28.4 27.8 24.5 27.5 28.9 28.6
11 25.4. 28.0 | 25.8 25.6 28.1 29.1
12 27.5 26.0 ©24.4 26.0 " 29.1 29.0
PART B. BLEACHED. FABRIC
1 23.8 24.5 24.8 20.3 26.5 28.0
2 26.7 24.9 25.1 25.0 27.8 27.0
3 21,7 25.0 26.3 24.9 26.0 26.9
4 26.0 25.5 26.9 26.6 28.9 28.3
5 24.4 23.9 24.2 21.2 26.3 26.0
6 26 .8 26,2 24.2 26.7 26.4 27.1
7 26.9 25.9 26.0 25.8 27.5 26.9
4 24.4 23.9 23.2 23.6 25.4 26.2
9 36 .6 27.0 24.5 25.7 27.0 26.8
10 23.7 24,1 23.95 26.1 24.7 26.5
11 23.4 22.7 25.4 24,7 25.7 26.7
12 24.5 23.6 22.1 25.0 26.8 27.3
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SPECTROPHOTONETRIC MEASUREMENTS IN TERMS. OF “REFLECTANCE -

RATINGS_QE_COTTON FABRICS DYED WITH DIRECT BLACK 91

AFTER

SPECIFIED NUMBER OF HOURS OF EXPOSURE

PART A.

AN THE ATLAS. FADE-OMETER

-

A. BLEACHED FABRIC
Coiton Lot HOURS OF EXPOSURE IN FADE-OMETER

Number :

: 0 5 20 40 60 80
1 ~13.0 12.7 14.6 14.5 15.2 16.2
2 11.9 10.6 11.9 15.0 14.9 16,

3 12,2 | 12.8 14.5. 17.5 16.5 17.2
4 13.7 13.9 14.6. 15.1 | 16.3 16.5
5 14.6 16.8 18.1 20.1 19.9 21.1
6 15.7° | 15.4 | 17.5 19.7 21.9 21.8
7 16.0 16.7 18.8 18.2 19.4 21.3
8 16.4 16.2 18.2 18.0 20.9 21.6
9. 15.1 16.8 18.4 |.18.5 20.4 21.5
10 12.6 13.2 14.9 14.0 16.9 15.0
11 13.2 14.2 15.2 16.4 17.3 15.8
12 16.3 16.8 17.9 19,6 20.0 18.8
PART B. UNBLEACHED FABR1C
1 14.1 16.5 17.4 18.0 18.9 19.7
2 12.5 12.4. 13.0 14.6 14.8 15.9
3 16.1 16.9 19.1 18.9 21.2 22.4
4 13.1 13.9 14.6 15.4 16,1 -} 17.2
5 5.0 15.6 16.2 17.3 19.6 | 19.8
6 14.8 14,7 | 15.7 15.9 17.1 18.4
7 14.3 | 15.1 16.5 18.6 18.8 19.2
8 15.9 16.6 17.3 19.2 20.1 20.8
g 15.5 15.7 | 16.8 17.1 18.1 17.4
190 14.1 13.1 | 14.0 15.3 17.5 16.3
11 17.6 15.0 18.9 19.7 19.7 20.2
12 16.1 16.1 17.8 19.9 17.6 19.1°
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TABLE X XTITI

'SPECTROEHOTOMETRIC‘MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH VAT YELLOW

"AFTER A SPECIFIED .NUMBER OF LAUNDERINGS

AT 160° F.

PART A. BLEACHED FABRIC

Cotion Lot NUMBER OF LAUNDERINGS
Number 0 5 10 15 20 25
1 66 .4 67.3 | 72.4 74.8 | 81.7 79.4
2 60.7 | 66.0 67.4 67.3 72.7 68.8
3 64.4 | 69.8 | 71.9 77.3 75.6 75.5
4 62.6 71.6 69.0 72.1 73.2 74,1
5 64.1 | 65.2 57,2 74.9 73.6 70.3
6 63,2 65.4 72.3 70.0 72.4 73.2
7 64.8 | 65.4 | 70.0 74.2 76.3 71.8
8 64.4° | 69.2 74.5 73.9 72.3 69.8
9 - 66,2 66.0 73.1 79.3 79.3 78.0
10 65.2 67.7 71.4 75.6 80.7 82.4
11 63.4 | 67.1 72.9 78.2 | 78.9 81.3
12 63.7 61.0 72.3 75.2 .| 78.0 81.0
PART B. UNBLEACHED FABRIC
1 62.0 63.2 73.3 72.6 75.6 77.0
2 59,7 62.0 71.7 71.5 76.9 72.0
3 63.2 67.3 76.2 74.9 77.7 77.0
4 61.6 66.6 | 68.5 | 70.9 71.2 74.4
5 61.0 64.5 | 67.9 72.1 69.8 71.6
6 63.8 66.7 68.9. | 68.8 73.5 71.8
7 58.6 63.3 69.5 | 68.5 70.1 70.1
8 56.0 64.0 62.5 65.4 66 .4 63.7
9 62.1 66.9 74.1 73.5 74.9 72.5
10 60.1 63.7 72.1 69.0 72.1 76.6
11 56.8 60.6 64.1 69.0 78.0 78.0
12 56,2 59,1 72.6 | 68.2 68.6 70.9




CTABLE: XXITI

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS’QE COTTON FABRICS DYED

AFTER A SPECIFIED NUMBER OF LAUNDERINGS

WITH VAT ORANGE 2

AT 160°% F.,
PART A. BLEACHED FABRIC
Cotton Lot NUMBER OF LAUNDERINGS
Number
0 5 10 15 20 25
1 53.5 60.8 63.5 -] 59.3 66.0 | 67.6
2 54,8 59.2 57.5 | 58.0 58.9 58.9
3 54.1 . 57.2 59.9 62.0 61.0 .59.4
4 55.1 63.7 66,2 63.7 60.5 67.3
5 57.7 63.7 63.8 68.0 64.1 65.7
6 50.2 61.8 58.4 62.3 63.8 64.0"
7 54.1 | 60.6 65.4 64.6 66.7 67.9
8 56.9- | 57.3 59.8 63.3 64.5 67.4.
9 56.8 60.2 64.3 59.3 66.2 67.3
10 51.2 60.8 58.7 59,6 61.3 60.8
11 52.9 62.0 54.6 61.3 65.2 64.1
12 52.5 60.9 62.4 63.6 60.3 60.4
PART B. UNBLEACHED FABRIC
1 52.6 63.8 60.4 63.2 68.0 67.7
2 51,7 55.1 57.1 63.0 62.1 60.5
3 53.8 59.6 58.7 62.9 62.5 64.5
4 56.4 61.5 62.6 64.7 65.5 68.1
5 52.8 60.0 63.9 63.2 65.1 65.7
6 52.7 61.3 65.5 85.0 65.4 66.5
7 52.3 59.1 60.7 63.4 62.0 64,4
8 57.2 62.8 65.6 63.8 64.8 66.6
9 53.8 62.1 61.1 59.1 64.6 66.7
10 55.5 62.0 59.3 59.4 65.9 65.4
11 48.1 60.1 57.5 56 .7 59.6 61.6
12 52.0 57.9 63.1 59.5 62.2 64.3
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SPECTRO?HOTOMETRIC MEASUREMENTS "IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH VAT RED 10

AFTER A SPECIFIED NUMBER OF LAUNDERINGS

AT 160° F.
PART A. BLEACHED FABRIC
~ ' NUMBER OF LAUNDERINGS
Cotton Lot :
Numbexr 0 5 10 15 20 25
1 48,2 61.7 60.7 60.0 63.9 62.0
2 50.0 57.1 | 57.8 56.9 60.3 61.7
3 53.2 53.7 58.7 58,7 62.0 62,2
4 51,2 60.0 58.7 58.7 57.5 57.2
5 52.6 53.6 57.6 '59.0 62.2 61.9
6 53.6 62.0 58.5 61.8 62.8 67 .4
7 51.7 59.5 56.6 60.2 60.3 60.4
8 49.6 58.5 59,7 54.5 57.3 57.5
9 54,1 60.6 60.2 61.4 62.2 62.4
10 55.3 59.3 56.4 60.4 63.5 65.8
11 52.6 | 59.3 57.2 59.5 56 .6 59.4
12 51.1 57.5 60.1 59.8 65.2 62.0
PART B, UNBLEACHED FABRIC
1 46 .7 59.1 58.0 58.6 53.4 58.4
2 49,0 53.6 57.0 56.6 61.0 63.2
3 44,9 55.4 57.9 57.6 58.1 62.1
4 54.2° 61.1 60.1 60.8 59.1 61.0
5 49.8 58 .4 56.7 59.3 61.5 62.4
6 46.9 59.3 58.6 58.4 58.2. 61.3
7 50,6 | 61.0 .} 58.2 60.8 62.1 60.5
8 47.8 56.7 54.5 52.5 53.2 64.2
9 48.9 57.8 58.7 58.8 59.1 61.8
10 50,2 55.3 | 57.4 56.9 58.1 58.7
11 47.2 56.9 58.2 56.8 55.6 54.3
12 44.7 58.4 57.9 56.5 57.3 62.7
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TABLE XXV

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS Q£ COTTON FABRICS DYED WITH VAT VIOLET 13

AFTER A SPECIFIED NUMBER OF LAUNDERINGS

AT 160° F.
PART A BLEACHED FABRIC
Cotton Lot " NUMBER OF LAUNDERINGS
Number .
0 S 10 15 20 25
1 46,1 51.7 '50.8 49.5 55.5 54.3
2 41.1 47 .4 47.9 45.0 46.6 50.6
3 44,9 50.5 59.8 44.8 52.9. 52.7
4 46.5 53.1 51.3 52.4 49.3 55.4
5 45,6 52,0 . 51.95 46,4 50.3 52.0
6 44,6 53.9 49,8 50.4 45.2 93.6
1 45.3 52.5 52.3 47.4 47.6 52.2
8 43.6 53.3 53.6 55.1 46 ,9 49.8
9 49,1 - 51.7 53.6 46 .4 57.5 57.7
10 44 .4 54.2 54.0 55.7 54.0 57.0
11 44 .8 50.8 53.5 | 51.9 50.0 53.4
12 45,9 54,6 53.7 53.9 52.4 52.5
PART B, UNBLEACHED FABRIC
1 46 .4 53.0 54.1 48 .4 53.8 54.8
2 41.9 48.0Q 50.7 45.0 51.3 52.6
3 43.8 49.6 50.2 47.8 54.4 56.8
! 42.3 52.1 51.4 52.0 49,2 51.3
5 41.6 51.4 51.0 46,2 51.8 49,6
6 42.9 48.8 48.8 51.2 47 .9 51.9
1 44,6 51.3 51.9 50.5 47.1 52.3
8 43.9 50.1 52.2 48.4 15.9 52.1
9 44.0 51.5 52.1 49.0 53.9 57.6
10 46 .3 54.5 52.0 04.8 56.1 57.3
11 40.8 52.8 51.8 51.5 50.5 53.9
12 42.8 48.6 52.5 46.3 48 .4 46 .7
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TABLE X XVI

SPECTROPHOTOMETRIC MEASUREMENTS Iﬂ TEHMS7QE REFLECTANCE"

RATINGS OF COTTON FABRICS DYED WITH VAT BLUE 6

AFTER A SPECIFIED NUMBER OF LAUNDERINGS

AT 160° F.
PART A. BLEACHED FABRIC
Cotton Lot NUMBER OF LAUNDERINGS
Number
0 3 10 15 20 25
1 23.7 30.5 29.3 33.2 32.7 32.5
2 23.4 28.6 27.2 31.2 31.4 32,1
3 23.6 26.8 29.3 29.2 33.0 30.6
4 26 .4 35.4 36.4 37.2 36.3 36.8
5 23.6 30.6 26.8 29.3 32.3 27.4
6 26.1 31.6 30.8 34.0 34.3 32.7
7 22.6 31.8 33.8 32.4 33.9 33.4
8 26,2 - 31.9 29.4 31.8 31.8 33.0
9 25.9 32.4 32.7 37.0 36.0 35.2
10 25.1 33.6 32.9 34.8 33.2 35.8
11 25.4 33.6 33.6 35.8 35.6 34 .4
12 27.0 34.5 31.3 36.1 33.6 35.0
PART B, UNBLEACHED FABRIC
1 24.6 30.9 30.4 33.1 33.7 34.4
2 25.3 34.1 31.1 36.6 36.1 36.8
3 27.4 30.0 34.7 34.6 37.4 35.4
4 26.8 37.0 36.2 38.7 37.5 38.1
5 25.6 32.2 32.7 34.4 35.1 34.1
6 26.8 33.1 30.7 35.1 35.2 33.6
7 29,7 36.3 ~38.6 34.3 41.1 40.6
8 25.3 32.6 30.4 32.6 32.7 33.4
9 29.5 39.0 38.0 41.6 42.3 41.8
10 23.0 32.7 28.3 34.5 32.1 30.9
1t 26.6 35.8 32.3 35.1 34.1 35.4
12 27.7 34.7 32.9 35.7 34.3 33.5
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TABLE XXUVII

' SPECTROPHOQTOMETRIC. MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH VAT NAVY 18

AFTER A SPECIFIED_NUMBER OF LAUNDERINGS

AT 160° F.
PART A. BLEACHED FABRIC
Cotton Lot - NUMBER OF LAUNDERINGS
Number T
0 5 10 - 15 20 25
1 23.9 26.7 | 29.2. 29.5 30.2 | 32.0
2 26.8 1 30.3 28.8 31.8 33.4 32.0
3 25.5 | 27.9 28.0 29.9 31.0 29.3
4 24.9 27.4 28.2 30.7 30.8 29.1
5 24,7 30.1 30.0 31.1° | 30.3 30.5
6 24.3 30.4 290.8 30.9 29.8 31.2°
7 27.3 28.3 29,7 32.5 33.8 32.9
8 24,9 | 30.1 31.5 20.8 28.3 30.3.
9. 25,2..1 29,5 30.3. .| 30.8 |.30.5..1.33.7
10 25.5 28.8 27.4 30.2 30.9 30.6
11 24,7 28.8 28.7 29,5 30.0 30.3
12 24,5 30.5 29,5 | 28.8 30.1 28.2
PART B. UNBLEACHED FABRIC
1 25.1 30.4 30.2 32,2 28.9 32.4
2 22.9 30.1 28.0 29.2 30.4 29.9
3 26.3 29.0 33.6 35.3 33.3 30.6
4 23.7 28.0 26.4 31.1 29.3 30.1
5 25.0 31.7 31.8 32.2 33.0 34.1
6 23.8 28.2 30.6 30.3 32.9 29.3
7 27.3 32.8 - 30.1 34.6 34,7 33.2
8 23.3 29.8 '31.3 31.1 29.4 31.2
9 24.9 27.3 30.7 30.1 32,2 32.0
10 26.7 28.9 29.7 31.2 32.2 30.9
11 23.1 27.7 29.7 30.8 31.9 30.8
12 23.4 28.9 30.3 20,9 27.2 31.8
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TABLE -XXUVIITI

SPECTROPHOTOMETRIC' MEASUREMENTS IN TERMS OF REFLECTANCE .

RATINGS OF COTTON FABRICS DYED WITH VAT GREEN 1

AFTER A SPECIFIED NUMBER OF LAUNDERINGS

AT 160° F.
PART A, BLEACHED FABRIC
Cotton Lot NUMBER OF LAUNDERINGS
Number
0 5 10 15 20 25
1 25.1 -29.0 26.9 29.6 | 30.4 34.2
2 24.4 28.0 31.9. 34,7 . 34.4 33.2
3 23.1 - 27.5 31.2 30.7 31.4 31.4
4 25.4 28.8 29.0 31.7 31.8 34.2
5 23.9 28.8 . 29.3 31.4 32.9 33.4
6 24.3 30.6 31.4 33.3 34.2 33.0
7 26.0 28.3 33.1 32.4 34.2 35.3
8 24 .7 31.0 32.6 35.0. 34.9 34.6
G 26.4 31.3 38.2 - | -33.6 - 35.1 35.6
10 29.3 29.5 33.2 33.5 33.0 34.7
11 25.9 27.8 29.8 30.5 35.4 35.6
12 26.0 27.5 29.7 .29.4 32.3 34.6
PART B, UNBLEACHED FABRIC
1 25.1 28.9 29.0 30.7 32.4 35.1
2 24.6 28.5 28.8 32.9 32.6 33.7
3 24.6 29.1 32.8 32.5 33.0 33.1
4 26 .4 30.0 33.3 35.8 36.6 34.7
5 24.0 28.2 22.5 27.5 31.9 33.1
6 25.0 31.7 33.9 35.6 33.2 35.6
T 26.6 28.5 32.8 32.1 35.9 35.0
a 26 .4 32.1 34.8 35.2 34.6 36.2
9 26 .0 31.8 35.9 33.3 35.2 35.2
10 28.8 28.7 35.2 33.2 36 .3 34.8
11 23.5 25.2 31.8 31.6 32.0 32.5
12 25.0 25.4. 27.7 27.8 32.8 33.1
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TABLE X XTITX

SPECTROPHOTOMETRIC MEASUREMENTS IN-TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH,VAT OLIVE 13

AFTER A SPECIFIED NUMBER OF LAUNDERINGS

AT 160° F,

PART A. BLEACHED FABRIC

Peotluirvi

Cotton Lot NUMBER OF LAUNDERINGS
Number - : -
0 5 10 | 15 20 25
1 20.2 22.8 23.6 27.7 | 29.2 26.4
2 19.0 23.2 26.3 26,2 28.1 26.3
3 17.9 23.1 23.9 26.4 27.4 26.3
4 17.7 20.9 23.2 25.9 | 26.2 24,3
5 18.9 24.8 24.9 26.4 25.9 24,1
6 17.9 22,3 25.3 24.7 25.1 26.6
7 18.2 21.3 23.3 | 25,2 27.8 26,2
8 19.4 19.9 24,1 24,3 25.7 24,1
9 20.0 . 26,0 | 27.6 | 29.8 30,2 29,1
10 17.4 21.3 22.8 24.5 22.7 25.3
11 17.1 21.2 23.8 26.9 25.4 25.8
12 17.4 22,2 23.9 24,1 24.6 28.4

PART B. UNBLEACHED FABRIC

1 18.0 23.9 26.6 27.8 27.8 | 27.5
2 18.0 23.3 26.8 29.1 28.9 26.6
3 17.7 21.0 23.0 25.6 25.7 25.1
4 17.7 21.8 23.6 25.3 28.1 26.5
5 19.7 22.3 25.3 26.0 28.4 26.6
6 16.6 20.4 23.2: 24,2 | 26.4 24.8
7 19.0 24.6 26.7 24.9 28.8 28.7
8 17.8 23.9 26.6 24.6 27.3 27.3
9 22.3 22.1 - 25.8 24,6 27 .4 25.7
10 17.4 20.6 22.7 25.7 26.3 26.4
11 16,5 21.3 24.5 25.3 25.1 25.9
12 19.0 23.2 24.1 29.5 28.5 27.2
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TERMS OF REFLECTANCE

WITH VAT BROWN 1

AFTER A SPECIFIED NUMBER OF LAUNDERINGS

BLEACHED FABRIC

AT 160°

F

PART A,
Cotton Lot NUMBER OF LAUNDERINGS
Number : :
0 5 10 15 20 25
1 38.8 39.6 43.3 44.1 44,6 44.3
2 37.9- 40,2 40.9 45.8 43.8 46.6
3 41.8 48.8 48.4 49.8 47.5 50.9
4 39.6 48.3 44 .6 44.5 45.7 47.8
5 38.7 42 .4 44.3 43.1 46 .1 45.6
6 40.4 44.8 43.2 47.0 46 .7 48.8
7 38.8 41.3 42,2 47.4 47.3 40.8
8 33.4 | 40.2 39.0 39.3 40.7 42.7
9 40.3 43.9 41.3 42.4 47.9 45.6
10 40,2 45.3 45.6 44.7 48.1 47.3
11 40.8 46.0 44.3 45.8 46.3 51.6
12 41.9 49.4 47.1 50.7 46 .8 50.0
PART B UNBLEACHED FABRIC
1 386.9 42.2 43.1 45.1 44 .4 45.0
2 35.7 41.2 40.2 48.1 46.2 41.9
3 39.7 44.2 45.0 48.6 46.9 47.8
4 40.7 46 .6 46 .7 47.3 49.6 48.5
5 37.0 40,7 40.3 40,7 47,2 45.5
) 38.2 41.3 42.3 42.2 45.0 45.5
7 39.95 -43.1 42.3 48.2 50.2 47.7
8 35.2 37.0 37.3 38.4 38.5 41.7
9 40.5 43.3 41.5 40.6 46 .6 46.2
10 39.8 45.6 44 .4 46.5 47.9 44.9
.11 39.4 42.4 41.4 46.7 46 .7 48.5
12 - 41.9 46,6 45.9 50.8 49.5 48.0
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SPECTROPHOTOMETRIC MEASUREMENTS 1IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT YELLOW 98

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160° F,

PART A. BLEACHED FABRIC

Cotton Lot NUMBER OF LAUNDERINGS
Number 0 5 10 15 20 25
1 61.3 | 80.8 | 79.6 | 84.6 | 88.3 | 89.7
2 61.0 | 73.6 | 79.4 | 79.5 | 82.4 | 82.8
3 62.4 | 65.9 | 69.0 | 81.8 | 85.8 | 87.7
1 66.9 | 75.5 | 88.5 | 88.6 | 94.2 | 92.3
5 65.2 | 72.5 | 74.0 | 78.6 | 82.6 | 85.3
6 62.3 | 72.3 | 80.1 | 85.2 | 87.1 | 93.4
7 61.6 | 72.8 | 79.9 | 85.4 | 84.1 | 91.6
8 61.1 | 71.7 | 74.9 | 82.0 | 82.2 | 83.2
9 69.0 | 72.1 | 73.9 | 88.3 | 89.8 | 91.8
10 50.2 | 73.5 | 74.2 | 72.2 | 80.7 | ®6.8
11 60.8 | 72.7 | 71.7 | 76.4 | 79.8 | 81.6
12 62.0 | 74.5 | 70.4 | 80.7 | 84.3 | 79.0
PART g UNBILEACHED FABRIC
] s7.4 | s9.8 | 67.7 | 81.7 | 76.5 | 80.1
2 525 | 68.3 | 66.9 | 71.3 | 77.9 | 79.0
3 56.4 | 62.5 | 67.8 | 64.2 | 74.0 | 82.2
4 554 | 61.2 | 70.3 | 70.4 | 80.1 | 86.6
5 523 | 60.6 | 64.0 | 73.9 | 78.2 | 81.9
6 s6.1 | 62.6 | 70.4 | 68.3 | 74.6 | 83.1
7 508 | 62.2 | 65.9 | 69.1 | 83.4 | 84.8
8 52.0 | 56.7 | 59.0 | 65.7 | 73.2 | 78.7
9 508 | 60.5 | 65.5 | 76.8 | 82.5 | 87.3
10 45.1 | s57.4 | 56.3 | 69.2 | 71.7 | 69.6
11 48.9 | 57.8 | 56.7 | 63.9 | 69.1 | 72.2
12 50.2 | 65.0 | 67.9 | 72.7 | 72.5

47.1
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~ SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE -

RATINGS-QE COTTON FABRICS DYED WITH DIRECT ORANGE 61

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160° F.

-

Cotton Lot

PART A. BLEACHED FABRIC

NUMBER OF LAUNDERINGS

Number -
: 0 5 10 15 20 25.
1 47.9- 61.9 68.9 | 77.7 | 79.0 80.8
2 47.2 | 57.5 65.7 71.2 T7.7 79.2
'3 52.7 | 67.3 68.4 76.3 77.1 78.8
4 46 .6 62.7 63.2 70.4 83.0 76.6
5 50.6 65.8 76.6 72.3 83.9 84.8
6 48.9 66.7 69.3 75.4 81.6 83.2
7 40.8 54.0 58.9 67.6 68.1 71.2
8 48.1 66.2 62.3 70.9 72.8 79.6
9 49,3 67.4 73.5 78.1 80.1 82.7
10 - 52.8 61.0 67.8 77.9 78.2 80.2
11 53.1 66.8 71.0 62.7 69.9 73.6
12 53.4 68.1 65.3 78.5 78.2 80.4
- PART B. UNBLEACHED FABRIC

1 37.3 63.4 | 73.8 78.8 78.2 80.6
2 44.1 54.5 62.3 67.8 70.3 73.9
3 51.6 68.5 73.2 78°5 78.6 80.6
4 44.2 62,2 66.2 67.5 71.5 77.9
5 49.8 63.9 68.2 .69.0 83.3 | 84.7
6 44,2 60.8 | 65.8 74.8 78.5 80.6
7 37.6 50.1 57.8 54.1 71.4 74.5
6 40.1 51.3 58.2 64.3 | 69.3 72.2
9 42.9 53.9 62.2 63.0 76.8 78.6
10 49.0 61.5 67.4 72.9 73.5 75.8
11 42.3 55.4 - 58.3 67.8 71.4 76.3
12 45.8 58.2 61.4 72.7 67.6 74.6
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SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT RED 184

o

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160" F.

BLEACHED FABRIC

PART A.
o%n n |
Cotion Lot NUMBER OF LAUNDERINGS
Number 0 5 10 15 20 25
1 49.0 56.5 | 58.8 56.9 58.6 | 56.8
2 44.3 48.8 51,3 54.4 54.5 55.5
3 48.2 | 53.3 57.8 55.5 57.3 57.7
4 51.5 54.7 63.6 57.2 59.0 66.0
5 47.1 52.6 56,2 55.5 54.8 54.8
6 50.3 54,3 55,2 56.6 58.2 60,3
7 46 .4 49.2 49.4 51.0 53.5 59.1
8 48.3 50.3 53.0 56.6 60.4 59.7
9 43.8 | 56.4 62.2 57.1 57.0 65.6
10 48 .8 53.4 55.7 | 57.8 56.9 57.3
11 45 .7 52,92 53.1 57.2 56.3 58.1
12 46.2 | 52.5 51.1 55,0 56.6 55.8
PART B. UNBLEACHED FABRIC
1 40.2 48.1 51.9 | 51.7 54.5 53.8
2 43.9 14.8 50.8 52.0 51.9 51.7
3 45,7 49,2 52.4 52.9 55.2 57.8
4 43.3 47.7 52.8 52.4 54,2 61.4
5 39.8 53.2 47.8 50.3 51.4 52.7
6 46.6 49,2 48.0 53.5 49.9 51.1
7 43.0 48.6 46.1 50.5 52.3 53.5
8 40.5 41.4 43.9 48,7 52.9 49.2
9 44.5 50.4 50.6 58.0 61.4 62.7
1C 40.5 41.4 | 43.5 49.6 46.8 48.8
11 35.6 42.3 47 .1 48.6 47.1 46 .7
12 37.2 42.8 46.9 50.8 51.8 55.0
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TABLE XXXV

SPECTROPHOTOMETRIC MEASUREMENTS IE_TERMS OF REFLECTANCE

RATINGS OF COTTON FABRJICS DYED WITH DIRECT VIOLET 47

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160° F.

PART A. BLEACHED FABRIC -

Cotton Lot NUMBER OF LAUNDERINGS
Number ' ' .
) 5 10 15 20 25
1 48.1 66.9 68.4 69.7 73.3 77.0
2 47..5. | 65.1 65.6 " 65.6 66.5 67.1
3 48.9 68.4 71.2 74,3 74.1 74.8
4 47 .5 68.8 68.2 67.3 71.4 5.7
5 51.0 71.1 76.8 83.5 78.2 78.5
6 41.1 60.3 66.0 70.6 71.5 - 72.4
7 45.0 65.6 68.9 71.8 75.6 79.3
8 50.9 67.1 71.1 75.6 72.8 72.5
9 40.6 58.6 59.2 60.3 65.2 70.5
10 44.8 66.3 71.6 76.4 76.8 78.0
11 - 42.8 64.3 68.2 72.0 72,7 73.5
12 44,0 69.3 69.8 70.2 73.5 77.6
PART B, UNBLEACHED FABRIC
1 44,2 61.3 61.4 69.2 71.4 73.3
2 42.8 58.8 66.7 65.0 65.6 66.5
3 44.2 59.3 65.0 69.9 71.5 72.9
4 45.6 60.4 67.0 73.1 73.8 5.7
i) 41.3 | 58.1 62.5 65.1 68.8 T1.7
6 51,5 |67.0 70.5 73.5 76.0 79.9
T 50.9 68.9 74.9 79.6 80.3 82.7
8 40.3 52.8 58.5 62.9 62.7 62.4
9 42,3 63.0 66.2 69.4 73.5 77.0
10 37.3 94.2 56.6 58.4 61.4 64.1
11 34.3 48.9 53.7 57.8 58.7 59.2
12 34.2 50.0 57.5 64.1 65.0 65.9
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SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

BATINGS OF COTTON FABRICS DYED WITH DIRECT BLUE 14

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160° F.

PART A. BLEACHED FABRIC

Cotton Lot NUMBER OF LAUNDERINGS

Number 0 5 10 15 | 20 25
1 20.7 32.4 38.1 42,6 45.7 49,1

2 20.8 32.7 35.5 42.1 42 .6 43.5

3 21.7 32.5 44 .7 46,7 46 .7 47.8

q 21.8 35.3 46.6 49,6 53.0 54.9

5 23.0 33.5 38.3 46.6 51.7 54.6

6 23.8 33.8 37.5 48.5 46.8 48.3

7 19.7 33.3 36.4 41 .4 43.3 48 .4

3 23.8 37.2 44.9 49,5 48.0 49.9

9 23.5 37.1 48.5 48,2 48.4 49.3

10 19.1 | 36.3 39.2 49,2 50.8 52.3
11 23.4 36.4 41,2 | 48.1 50.1 52.1
12 23.9 35.9 42 .4 47.9 48,9 50.2

PART B. UNBLEACHED FABRIC

1. 19.8 31.8 33.7 40.9 42.0 42.5
2 21.7 | 34.4 35.7 42,5 45.7 50.7
3 21.7 33.9 49.4 | 44.4 46.8 49.1
4 24.1 - 36.8 41.5 51.8 50.8 | 58.2
S 22.7 35.6 46.5 43.5 48.0 49.9
6 21.8 33.8 34.8 46.8 46.5 48.0
7 21.1 30.0 35.7 44.1 42..3 49.7
8 20.8 33.6 43.6 43.0 43.1 44.3
9 : 23.6 34.6 38.8 44.9 50.5 53.9
10 22.0 37.1 44.2 44.9 46.0 46.9
11 23.6 34.7 41.9 49.4 30.9 52.2
12 ©20.3 31.7 35.8 42.7 46.2 49.5
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SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS‘QE COTTON FABRICS DYED WITH DIRECT NAVY 252

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160° F.

BLEACHED FABRIC

PART A.
Cotton Lot NUMBER OF LAUNDERINGS
Numbe r 0 5 10 15 20 25
1 13.8 15.5 | 15.0 16.1 15.5 15.9
2 iz.o 14.0 15.0- | 16.0 15.8 | 15.4
3 15.3 14.9 17.0 18.0 18.2 18.8
4 13.0 12.9 14.9 18.6 16.3 16 .4
5 13.2 | 15.5 14.1 15.4 15.3 16.2
6 13.9 17.3 16.6 17.8 16.9 17.3
7 12.7 13.7 13.4. 13.8 13.4 14.2"
8 12.4 14.6 13.8 14,1 14.1 14.9
9 16.0" 16.2 17.1 17.1 17.3 18.6.
10 11.9 |'13.6 15,2 15.3 14.3 14,1
11 13.6 15.9 16.1 16.8 16.0 16.3
12 13.9 17.0 17.6 16.9 16.4 16.6
PART B. UNBLEACHED FABRIC
1 12.7 16.0 16.1 17.4 16.3 15.7
2 14.6 16.0 14.9 15.5 15.8 "16.6
3 13.5 14.3 15.5 21.4 17.9 17.2
4 14.0 15.2 17.5 18.1 16 .4 17.5
5 12.0 15.3 14.5 17.8 16.1 16.7
6 12.5 14.1 15.4 16.4 15.4 16.2
7 13.5 15.5 15.6 15.5 15.5 16.4
8 13.2 14.5 16.1 16.7 16.3 16.9
9 13.9 15.5 15.1 16.6 16.3 16.5
10 12.3 14.6 15.2 16.4 15.2 15.5
11 11.6 15.0 15.4 17.0 16.5 17.5
12 13.1 15.8 16.3 17.8 16.2 16.3
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" SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT GREEN 68

- AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160°

PART A. BLEACHED FABRIC

F . )

Cotton Lot NUMBER OF LAUNDERINGS
Number . _ 7
0 5 10 15 20 25

1 24.9 31.6 28.5 - 32,1 32.5 33.2

2 - 28.7 33.0 36.0 35.9 36.6 37.6

3 30.6 34.2 - 32.2 37.2 36.0 39.0

4 29.8 | 22.0 33.5 37.5 37.5 37.9

5 26.9 32.7 31.8 31.9 32.5 34.1

6 22.1 22.2 21.7 23.4 23.4 24.5

T 23.1 32.8 32.0 32.2 32.4 33.2
-8 24.5 28.2 30.5 34.9 35.2 35.2

-9 29.1 35.3 36.0 36.4 47.3 40.4

10 . 29.2 34.3 35.0 37.1 37.0 37.6

11 27.2 28.7 29.0 34.4 34.4 35.1

12 24.8 29.5 30.4 29.7 30.8 32.9

PART B. UNBLEACHED FABRIC

1 - 20.4 27.3 24.1 26.3 28.7 29.9

2 16.3 21.1 23.7 25.4 25.8 26.6

3 20.2 28.0 26.7 30.5 30.7 30.5

4 28.5 34.3 34.0 37.1 37.2 37.5

5 15.6 21.7 22.3 22.5 22.5 23.3

6 16.4 21.9 22.1 21,5 22.7 23.7

7 21.1 28.3 -29.4 29.2 29.5 30.3

8 21.0 25.2 26.1 26.9 27.9 30.3

! 9 21.5 29.0 29.9 29.5 31.90 31.4
10 - 22.4 28.0 25.6 27.1 27.5 29.1

11 20.6 24,2 | 25.0 25.7 26.9 28.3

12 20.5 27.0 26.41 29.5 29.7 30.6
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TABLE XXXIX

SPECTROPHOTOMETRIC MEASUREMENTS,IE TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT OLIVE 70

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160° F.

PART A. BLEACHED FABRIC

— s

Cotton Lot NUMBER OF LAUNDEBINGS
Number

0 5 | 10 | 15 20 25

1 28.3 33.0 36.1 38.8 39.6 43.7
2 29.6 34.7 35.0. 40.6 42.7 40.7
3 30.7 33.0 36.7 39.1 41.1 42 .4
4 - 29.9 31.7 35.9 35.1 34.5 38.9
5 | 38.0 36.1 39.7 45.1 46.5 45.4
6 36.8 39.5 44.0 44.8 45.7 52.0
7 30.4 34.6 37.7. 41,6 46.9 43.4-
8 25.8 31.7 34.9 37.4 34.2 37.0
9 32.1 33.8 37.2 40.3 41.0 40.4

10 35.8 | 30.4 36.9 34.6 40.4 40.5
11 35.8 - 37.3 41.2 41.8 45.3 45.9
12 26.6 29.1 35.6 35.5 39.2 42.5

PART B. UNBLEACHED FABRIC

1 29.2 29.9 34.2 38.7 42.3 44.3
2. 27.2 32.5 33.8 33.7 36.9 “41.7
3 27.6 32.2 37.2 40.9 41.8 44,2
4 32.4 33.9 32.5 35.7 42.8 41.2
5 29.2 32.5 33.4 24.2 38.7 40.9
6 28.8 40,1 43.3 44.8 44.8 51.2
7 29.8 33.0 33.0 33.2 38.7 39.2
8 31.9 36.9 40.5 47.2 46.8 51.6
9 35.4 41.8 45.1 46.9 41.3 48.7
10 29.5 - 30.7 32.7 34.7 35.3 37.9
11 28.8 29.5 32.2 34.5 37.0 36.8
12 29.1 30.5 35.0 | 35.5 37.7 37.6
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" CTABLE XL

SPECTROPHOTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

RATINGS OF COTTON FABRICS DYED WITH DIRECT BROWN 3

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 160° F.

RT A. BLEACHED FABRIC

PA
Cotton Lot NUMBER OF LAUNDERINGS _
Number 0 5 10 15 20 25
1 26.4 | 30.8 | 31.8 |.36.1 | 36.3 37.4
2 27.2 | 30.8 | 30.3 | 31.4 | 33.1 34.7
3 24.9 | 33.9 | 31.3 | 36.3 | 37.4 38.7
4 24.4 | 31.6 | 29.6 | 36.3 | 34.1 35.1
5 27.3 | 25.5 | 29.8 | 33.9 | 39.8 36.4
6 29.0 | 34.0 | 32.9 | 35.4 | 38.7 38.5
7 28.2 | 29.6 | 31.3 | 31.0 | 36.5 38.3
8 28.4 | 32.0 | 32.4 | 34.5 | 34.8 35,0
9 27.3 | 34.3 | 34.4 | 34.5 | 35.6 37.3
10 98.4 | 30.7 | 32.6 | 36.8 | 35.3 35.8
11 95.4 | "28.5 | 30.5 | 34.1 | 33.8 33.6
12 27.5 | 34.0 | 32.0 | 33.5 | 35.0 36.5
PART B.. UNBLEACHED FABRIC
1 23.8 | 30.0 | 29.5 32.8 | 34.0 35.4
2 2.7 | 31.5 | 32.4 38.2 | 39.3 40.4
3 21.7 | 31.5 | 30.2 | 34.7 | 36.6 38. 1
4 26.0 | 31.8 | 34.7 37.9 | 38.3 39.1
5 24.4 |.31.9 | 30.3 | 33.5 | 35.6 | 36.9
6 2.8 | 32.4 | 31.9 | '35.9 | 43.8 38.5
7 26.9 | 30.1 | 29.4 34.7 | 33.9 34.7
8 94.4 | 27.7 | 31.0 | 32.8 | 33.4 34.3
9 2%.6 | 29.9 | 30.8 | 35.7 | 34.4 36.3
10 s3.7 | 25.6 | 31.3 | 32.0 | 34.1 36.3
11 23.4 | 28.9 | 23.7 37.7 | 37.9 38.7
12 24.5 | 29.8 | 31.9 | 35.7 | 32.4 36.5
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SPECTROPHQTOMETRIC MEASUREMENTS IN TERMS OF REFLECTANCE

'RATINGS OF COTTON FABRICS DYED WITH DIRECT BLACK 91

AFTER A SPECIFIED NUMBER OF LAUNDERINGS AT 1

60° F,

PART A. BLEACHED FABRIC

: : NUMBER OF LAUNDERINGS
Cotton Lot .
Number 0 5 10 15 20 25

1 13.0 15.2 10.1 19.5 20.3 20.3

2 11.9 15,8 19.2 21,2 21,3 22.2

3 12,2 16.4 18.0 19,2 20,0 | 20.6

4 13.7 19.7 19.7 18.3 20.9 25.0

5 14.6 | -20.1 20.7 22.5 23.2 24.1

6 15.7 19.2 21.7 23.9 25.4 27.6

7 16.0 20.6 21.3 23.0 23.1 23.6.

8 16.4 22.9 23.0 23.9 26.1 29,2

9 15.1 21.1 21.9 22.6 23.5 25.0

10 12.6 . 13.5 17.7 19.6 19.3 20.1
11 13.2 16.5 19.1 21.2 21.6 23.5

12 16.3 17.8 19.3 21.1 23.0 25.1

PART B. - UNBLEACHED FABRIC

1 14.1 19.2 20.8 22.0 23.1 24,9

2 12.5 15.6 17.4 18.9 19.6 - 20.8

3 16.1 25.3 25.4 25.5 27.0 29.7

4 13.1 18.4 18.6 18.6 20.5 23.2

5 15.0 19.4 21.4 23.8 24.6 26.2

6 14.8 21.3 20.7 20.3 22,2 24.5

7 14.3 16.9 18.9 20.4 21.0 21.6

8 15.9 21.6 24.5 27.2 28.2 30.0

9 15.5 16.6 17.5 18.5 19.0 19.7

10 14.1 16.7 18.8 19.4 19.9 20.7

11 17.6 22.9 23.9 25.8 27.0 29.6

12 16.1 19.4 21.3 24.0 26.6 29.4
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