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AN EXPLORATION OF THE DEVELOPMENT AND USE OF 

COLORED CLAY IN RAKU FIRING 

I. Introduction

Statement of the Problem 

The problem was to develop a palette of colored clays 

from metallic oxides and salts commonly used by studio potters 

for use in the raku process, and to execute a series of works 

using those colored clays either structurally or as plastic 

decoration •. 

Purpose of the Study 

The purpose of the study was to explore through ex

perimentation the possibility of using colored clays as an 

additional tool for achieving unique chromatic effects when 

used in conjunction with the raku firing process. 

Justification 

While work had been done using colored clays at 

various temperature ranges, there was little published 

material on the use of colored �lay and raku. Preliminary 

experiments indicated a unique quality of color emitted by.' 

the colored clay beneath a glaze which appeared to be un-

attainable through the use of slips, glazes, and other 

coloring methods. 

The expressive nature of the raku process was given 

another dimension through the integration of raku and 
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colored clay by providing a significant color element to act 

as a counterpoint to the traditional white-on-black dichoto�� 

of raku. 

Many subtle variations of value, hue, and intensity 

were thought to be possible through alterations in the compo

sitions of the colored clays, thus providing a color tech

nique with greater controlled variety than other coloring 

methods will allow. 

A large degree of control was possible in color 

juxtapositions, but at the same time, a spontaneous appear-

ance was achievable through manipulation of the clay surface 

by paddling, incising, etc.; thereby giving the artist 

another technique for achieving a sense of structure while 

enabling him to obscure this sense of structure at his 

discretion. 

Background 

The technical side of contemporary raku has an un-

broken lineage which goes back to 16th century Japan and the 

spread of Zen Buddhism in that country.· Its techniques have 

literally been handed down from.father to son since then with 

relatively few changes (Tyler, 1975). 

The intuitive side, on the other hand, involves an 
c· 

approach to art that also passes through 16th century Japan, 
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although it probably did tiot begin there. Some of the char

acteristics of this approach include economy of means, asser

tfon of the expressive qualities of the medium, emphasis on 

the creative act, and a liberation from tradition. This 

intuitive approach followed a somewhat .erratic path through 

modern art in the essence of such artists as Van Gogh, Gaugin, 

also the Fauves; from them into such movements as the German 

Expressionism and Dadaism and Surrealism; and eventually, into 

the expressionistic and abstract movements. Expressionistic 

and abstract art attacked the barriers to expression: the 

rules and conventions in the art world. One result of this 

confrontation was the elevation of the media referred to as 

the "decorative atts" to a level of·equality with the "fine 

arts." This, in turn, attracted more seriousartists to 

these media, which, in its turn, resulted in an .extensive 

exploration of th� expressive qualities of these heretofore 

lightly regarded materials (Guggenheim, 1961). 

Clay was one �f those materials, and raku was a clay 

process which was little known or explored in this country 

prior to th� middle 1950's. The expressive quality of clay 

combined with the nature of the. raku process and the philo

sophy behind ·it made it a natural selection for artists who 

were trying to express themselves in a .similar manner to the 

Abstract Expressionists and the Action Painters, but in a
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more plastic medium; and several artists did begin to work 

very expressively in raku. Largely through the influence of 

these artists and the publication in English of more 

literature on raku technique and philosophy, the spread of 

raku has reached unprecedented proportions. 

What we are seeing in contemporary raku is a contin

uation of that search to better understand the expressive 

aspects of clay and glazes. And with virtually all restraints 

to artistic freedom of expression destroyed,we need no longer 

feel tied to tradition, although the intuitive approach to 

art, as epitomized by traditional raku, is invaluable in our 

search for spontaneity. 

The project was a further extension of that search 

as expressed in the attempts of one artist to achieve a 

sense of unity through the exploitation of certain color 

elements and the expressive qualities of a medium. 

Delimitations 

(1) Colored clay tests were limited to approximately

6-8 different coloring compounds, includirig the

following: 

(a) Red Iron Oxide

(b) Rutile

(c) Cobalt Carbonate



(d) Copper Carbonate

(e) Manganese Dioxide

(f) Nickel Oxide

(2) All works were raku .fired

5 

(3) All works involved the use of colored·clay

(4) Works could be made of clay manipu�ated in any manner

arid could c9mbine any forming methods

(5) Works included any glazing, firing, or post-firing tech_;

niques deemed necessary to achieve desired or unexpected

results.
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II. Methodologv

Review ofRelevant Literature 

The author reviewed l�terature in the following areas: 

(1) Reference works:·

(a) Art Encyclopedias

(b) Ceramics Encyclopedias

(c) Ceramic,� Dictionaries

(2) Books� Periodicals, and Journals:

(a) Art Index

(b) Ceramics Abstracts

(c) Essay and General Literature Index

(3) Unpublished Works:

(a} Comprehensive Dissertation Index

(b} Dissertation Abstracts International

(c) Master's Abstracts

As a result of the literature search, the author

found nothing pertaining directly to colored clay used in the 

raku firing process. The following sources were helpful in 

compiling the background information,·disclosing the history 

of raku and the philosophy behind it,.and in testing pro

cedures and forming techniques. 

(1) Finding One's WayWith Clay by Paulus Berensohn.

Although Ber�nsohn does not deal specifically with 

raku, his approach to clay is similar to the traditional Zen 
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approach in its acceptance and utilization of the unexpected 

events the earth has to offer. His results of using colored 

clay at various temperatures would be beneficial to·anyone 

working with colored clay.· 

(2) Ceramic Formulas: The Complete Compendium by_: Joseph Conrad •..

Conrad's book was useful in the area of test�hg the 

various oxides and oxide combinations. He has· done fairly 

extensive research on colored clays at different temperatures, 

although none specifically concerning raku� The book is a 

handy.reference text for clay and glaze formulas as wel.l. 

(3) The Penland School of Crafts Book of Pottery, John

Coyne, editor. 

This book from the Penland School is comprised of a 

series of articles by reknowned teachers of clay who are 

associated in some way w�th the Penland School. The article 

by Jane Peiser on a forming technique for,colored clay proved 

to be helpful in creating serial images. 

(4) Raku by Hal Reigger

Hal Reigger experimented with post firing in the late 

1940 1 s and taught a course in raku at the Haystack School in 

the 1950's. His book was the first on the subject of r�ku 
i.: 

published in English. It was useful as an historical 

reference. 
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(5) Techniques for Contemporary Potters: Raku by Christopher

Tyler and Richard Hirsch� 

The Tyler and Hirsch book was useful in the areas of 

techniq�e, history, and philosophy of raku. This· is a ciompre

hensive text- that should prove useful to anyone beginning a 

st�dy of raku. 

(6) Abstract Expressionist Ceramics, University of California

at Irvine. 

This is a catalogue from a show of early west coast 

abstract expressionist ceramics and includes works by 

Peter Voulkos, John Mason, ·et. al. It proved helpful in out

lining the recent history of raku at the beginning of its 

exploration by American artists in the 1950's and 60's. 

Definition of Terms 

(la) Raku Raku refers to, 

• • • a low-fired earthenware which· is made of
clay with a high content of grof and generally
covered with a soft borax/lead glaze, after
which it is fired by a special process in which
the biscuit-fired glazed article is placed in a
red-hot kiln--(750-850° C)--and taken out again
in a few minutes as soon as the glaze has melted.
The actual word raku comes from a·chinese ideo
gram, the meaning of· which covers· such concepts 
as enjoyment, ease, pleasure, quiet, and happi-
ness. (The word can also be used as a profes
sional title.) (Lyngaard, 1973)� 

(lb) Though in a strict sense, there may be no true defini

tion for the body of work usually termed llraku," the 

work created in the evolving process known by the term 
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probably has its essential nature in an attitude. This 

attitude has close connections with the ability to 

accept and utilize the unexpected events the earth can 

offer (Tyler, 1975). 

(2) Colored clay - As it was used in this study, colored clay

referred to any of a number of mixtures of white-burning

clay and v�rious coloring compounds which were utilized

for their fired color·rather than for other attributes

they may have possessed (e.g., plasticity, resistance

to thermal $hock, etc.) (Haley, 1977).

(3) Significant color statement·-:- As it was used in this
,; 

study, a significant.color statement was defined as an

expressive use of the colored clay, either bold or

subtle (Haley, 1977).

(4) Expressive qualities ·of a medium - Those attributes or

characteristics inherent in a medium which are capable

of suggesting symbolic meaning or significance (Haley,

1977) •

(5) Coloring compounds - The coloring compounds used in this

exploration (see Delimitations) were fairly pure gr�des

of insoluble metallic oxides and carbonates·commonly

used as colorants by studio potters (Haley, 1977).

(6) In-kiln reduction - Referred to an atmosphere during the
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firing cycle which contained a surplus of unburned gase�, 

or conversely, a lack of oxygen for complete·combustion 

(Haley, 1977). 

(7) Post-firing reduction - When the piece was removed from

the kiln with the glaze still hot enough to be in a

molten state, it was immediately plunged into an air

tight container of combustible m�ter:ial. The heat of

the piece ignited the.combustible which consumed all

available oxygen thus creating. a reduction atmosphere

in which the glaze cooled.

(8) Ground or field - As it was used in the investigation

ground referred to that part of a piece upon which

colored clay was applied as pla�tic decoration or slip

decoration (Haley, 1977).

(9) Opacifier - A substance such as tin oxide which is.added

to make a glaze more white or opaque. The opacifier

either remains suspended in the glaze or crystallizes

out in cooling (Searles and Grimshaw, 1959).

0 
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III. Developing a Palette of Colored Clay

The compounds most often used in the coro:ration of 

clay and glazes are the insoluble metallic oxides and car

bonates. The series of tests utilized some of those most 

commonly used as coloring compounds by studio potters (see 

Delimitations). They were tested in various combinations 

following the line blend technique outlined by Rhodes (1971). 

A batch of clays was mixed for each coloring com

pound containing a high percentage of the coloring compound 

(20-30 percent in most cases). Weaker batches were made from 

these strong ·batches by mixing uncolored white-burning clay 

with the colored clay, resulting in scales of colored clays 

which diminished in strength in a geometric progression 

(see Appendix I) •

Each test clay from these scales was then blended 

with each test clay of all the other scales. Theoretically 

this would result in a palette of colors progressively 

varying in hue, value, and intensity. Using 6-8 different 

coloring compounds, and preparing at least two samples for 

each test resulted in approximately 300 separate tests. 

All tests were bisque-fired, glazed with the same 

glaze, and fired in a similar manner. The results of the 

tests were reviewed and additional tests were conducted when 

justified. 
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It was thought that it would not be possible to 

develop a palette of colored clays containing the full rang� 

of hues and intensities. It was believed, however, that the 

palette potentially available from the compounds being 

tested would provide ample color opportunity for an explora

tibn of the hypothesis that colbred clay may be successfully 

. -integrated with the raku process. 

Results of Testing 

The testing of the various oxides resulted iri both 

negative and positive findings. The cotors were not as 

exciting as was hoped due to the basic- nature of the 

materials·used and to a lack of ·visual texture, but 

exploring their possibilities proved to be an experiment 

which provided ample latitude for ·self-e�pression. Before 

presenting the reconunendations for· a palette, however, a few 

points should be noted. 

(1) The relatively low temperature of the rakti

process resulted in colors which were, with the exception 

of the copper tests, quite bland in texture and earthy in 

color; lacking the brilliance and visual texture often found 

in colored clays fired to stoneware temperature (1225-1325° C). 
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(2) At the .temperature involved, the colors formed by

the iron and manganese oxides were so similar that they were 

virtually indistinguishable, and most of.the colored clays 

required such a strong mixture to produce any perceivable 

color that they were impractical to use. Rhodes {1971) has 

suggested the use of an opacifier in order to lighten th� 

colors when using coloring oxides at stoneware temperature, 

but the colors at Raku temperate were so light that no 

opacifier was deemed necessary in most cases. 

(3) All the oxides tested, with the exception of

cobalt, required so high a percentage of oxide that their 

structural and hindling qualities.were adversely affected. 

(4) And finally, in conjunction with the high per

centages necessary, th� high cost of the oxides made the use 

of colored clays for structural purposes undes±rable except· 

for relatively small or unique pieces where materials cost 

is not so much of a factor as in production ware. 

Recommended Palette 

The results of mixing the various oxides was not as 

positive as was hoped due to the previously mentioned lack 

of chemical changes taking place at raku temperature and 

the bland and earthy colors which resulted; and in general,· 

0 

0 
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it was found that by using only a single coloring oxide in 

a given colored clay the resulting color was more likely to 

be saturated (i.e., less muddy) than if two or more oxides 

were mixed. The major exception was in the case of cobalt 

carbonate, which, being a very strong coloring agent, lent 

itself to more subtle color variations when mixed with an 

opacifier and/or certain other oxides.  

The chart presented on the following page lists 

briefly some of the more significant tests. The descriptions 

of the colors are very generalized and one is advised to test 

all colors before using them due to the many variables 

involved. 



Color 

Light green to lustrous red 

Dark green to shiny copper 

Pastel green 

Yellow. to orange with 
flashes of green and red 

Blue-green 

Light blue 

Medium blue 

Dark blue to black 

Light to medium yellow 

Ochne 

Flesh tones 

Flesh tones 

Rich, yellow-brown 

Buff to light pink 

Warm, light brown 

Light brown 

Medium to dark brown 

Medium to dark brown 

· 15

Composition1

% Oxide 

1-3

5-19

1 
4-8

1-3
l-3

1 1/2 
I 1/2 

Copper Carbonate2

Copper Carbonate 2

Copper Carbonate2

Nickel Carbonate 

Copper Carbonate2

Manganese Dioxide 

Cobalt Oxide 
Chrome Oxide 

/·1112-2 Cobalt Oxide 

Cobalt Oxide 

Cobalt Oxide 

3-5

6-10

5-2·0

40

5-io
5-10

5-10
2-5

40
5-10

1-3

5 

10 

10-20

20-40

Rutile3

Rutile 

Rutile 
Manganese Dioxide 

Rutile 
Red Iron Oxide · 

Rutile 
Manganese Dioxide " 

Red Iron Oxide 

Red Iron Oxide 

Manganese Dioxide 

Red Iron Oxide 

Manganese Dioxide 

1The percentages given should be added to 100 grams
of white-burning clay. 

2The color copper clays varies considerably with kiln 
atmosphere. 

3Rutile is the ore commonly used by studio potters as 
a source of titanium dioxide. It contains a large amount of 
iron as well. 
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Recommendations for Further Study 

Two other oxides which were not tested extensively 

but which provi<:Ied interesting results in preliminary test-· 

ing were antimony oxide, which produced a gold color when 

used with nickel oxide; and chromium oxide, which resulted 

in greens-and blue-greens when mixed with a small quantity 

of cobalt oxide. 

Also, a naturally occurring iron-bearing clay pro

vided one of the most exciting colors discovered during the 

course of the investigation and, although this project did 

not set out to explore the possibility� an interesting 

palette could conceivably be developed from naturally 

occurring clays; which often contain a mixture of coloring 

compounds difficult or impossible to duplicate by a syn

_thetic process. such as :the one used in this investigation. 
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IV. Execution of Works

Approximately 40 pieces were completed during·the 

course of this investigation, several of which are shown 

on the following pages. Forming methods, problems en-. 

countered, and observations are presented in Chapter V 

along with a summation of the project. 



Figure 1. Thrown and paddled-vase with serial 
images. Colorants in serial images are cobalt and iron. 
Body (?f the piece has .. a small amount of iron for a 
warmer appearance. 





Figure 2. Thrown jar.with applied coils of cobalt, 
rutile, and white clay •. Body has a small amount· of ·.iron. 





Figure 3. Thrown and hand built jar with applied 
serial images of cobalt and iron. Height 30 inches. 
Notice running of colors utili.zed in des�gn. 





Figure 4. Thrown and carved lidded jar with 
brushed decoration of chrome and cobalt.and applied coils 
of rutile. Height 15 inches. 





Figure s. Test slab. Width 18 inches. 





Figure .6. Thrown .jar with brushed slip decoration 
of cobalt, chrome,. rutile, manganese,.: and nickel. 
Height 18 inches. 





Figure 7. Slab platter with,serial image of 
rutile and. iron-bearing natural clay. Width 20 inches. 
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· V. Results and Observations

The works were executed using coil arid slab building, 

wheel throwing, and slip painting. Various combinations of 

these forming methods utilized the colored clay structurally 

and as plastic decoration. 

"'The ·project sta�ted with an exploration of coils and 

slabs impressed into thrown forms, then dealt 'briefly with 

thrown colored clay farms, which led to an -exploration of 

colored clay used as slip· decoration and, finally involved 

forms combining any_or all of these methods. Observations 

concerning the problems encountered in handling-colored clay 

will be covered in the follbwing section. 

The results of this phase of the investigation along 

with the author's observations are divided into thr�e sec� 

tions: ( 1) Color, ( �) Texture, and ( 3) Recommendations for 

Further Study, with a summation of the project concluding the 

investigation. It should be remembered that color is deter

mined by the size and quality of the metallic oxides, the 

method of introduction, the duration and temperatures of the 

bisque firing, the composition of the clay, the duration, 
0 

temperature, and character of the glaze firing, and the com-

position of the glaze, to name some of the variables involved. 

One is advised to conduct his own tests to more closely deter-

mine what to expect from a given colored clay. 
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Color 

(1) The colored clay was used.both with and without

glaze, and often, both ways on a single piece. The resulting 

colors were a product not only of what oxides were used and 

. how they were used, but also when they were used. · .In the case . 

of colored clay slips, for instance, a slip applied befcre the 

bisque firing would take the smoke of post-firing more readily 

than the same slip applied during the glazing step, due to the 

variation in the porosity or openness of the resulting surface.· 

(2) The colored clay under a thin clear glaze resulted

in bright colcirs with relatively small increments of change in 

value being readily discernable. The unglazed clay, on the 

other hand, was. muted and, although upon close examination the 

colors were discernable, to the casual glarice•they appeared as 

shades of grey. 

(3) It was noted that when the design formed by the

colored clay was partially covered by glaze, "ghosts" would 

sometimes form at the juncture of.· the glazed and unglazed 

areas especially when using copper. And in the case of using 

the colored clay as slip decoration the unglazed portion would 

maintain the definition of its brush strokes while the glazed 

portion took on the appearance of a wet-in-wet water-color 

wash. 

(4) A problem arose due to a change in value that the

uncolored body and the colored clays underwent from the wet 

state to the glazed state. Some clays became· lighter in 
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value and some became darker, and a few stayed·the same. 

This unpredictability created a problem in design because 

even though a particular color and value combination might 

work successfully in the wet state, the combination might. 

have a different feel· or might not work at all when the piece 

was glazed and fired •. The problem could be overcome by ex

perience in handling and glazing the colored clays.· Great 

latitude was possible by glazing more or less of the colored 

or uncolored areas according to the needs of the p�rticular 

piece, with changes being possible up to the moment of firing 

and even after the firing in the case of unglazed areas which 

could.be glazed and refired. 

· Constructing the body of the piece out of colored

clay with the uncolored clay being used as a decoration was 

also �xplored with positive results. . The only problem en

countered was when clays with very different shrinkage rates 

were joined, as in slab pieces, they sometimes experiencedt 

bonding problems. 

Atong the same lines, pieces were constructed of un

colored clay and then slip-p�intedwith �olored clay before 

adding colored clay decoration. As· mentioned before, the 

colored clay slip took on a watercolor quality when covered 

with glaze and was quite unlike the visual texture of the 

glazed colored clay body due to variations in thickness of 

application, amount of grog, and differing tendencies to run. 
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(5) By using the colored clay as a plastic decora

tion juxtaposition of color·could be controlled to a large 

degree. Coils and slabs were applied directly to th� 

surface of the piece or were pounded into a bar and sliced 

with a che.ese cutter before being applied. The latter method 

proved useful in creating serial im.ages due to a similarity 

between the slices. The thickness of the slices could be 

easily controlled which also enabled control of the amount 

of basrelief of the finished piece. The best method ·found 

for applying the colored pieces to tha body was that of using 

a small brayer and covering the clay with thin plastic or 

newspaper to avoid contamination of the colors and to prevent 

the clay from sticking to the roller. {See Pizer's article 

in Coyne's Penland book,for a more thorough discussion of 

this technique.) 

(6) It has been previously indicated that high per

centages of the oxides.were necessary to attain satisfactory 

colors with most of the oxides tested. Aside from this 

added cost factor, the high percentage of oxide affected.the 

shrinkage rates and handling qualities of the clays, espe

C'iallywhen used structurally. As mentioned before, the 

different shrinkage rates caused bonding problems between the 

different clays, especially in slab pieces in which the clays 

could not be wedged together before being rolled into a slab. 



The addition of more grog helped alleviate the problem, but 

in larger pieces it would be advisable to run tests of the 

various bodies to be used with different amount of grog in 

order to match more closely the shrinkage rates. 

{7} In the use of colored clay as plastic decoration,

the addition of grog. to the colored clays was avoided when-

ever possible because it was found that the grog. affected 

both the color and texture of the colored clay somewhat 

adversely. Lack of visual texture of most of the colored 

clays gave thert1 a sense of purity that was lost with the 

addition of grog. It was found that if the color areas were 

fairly small and well impressed into the surface of the 

piece no grog was necessary. 

(8) The smoothness and narrow range of the colors

imposed a limitation on what could be expected from the 

colored clays, but these limitations were accepted and. pre

sented no great problems. Many variations of value were 

found to be discernible within the rather limited range of 

hues. One observation was that the clay with no colorant 

took on the appearance of a very pure white when used on a 

ground or field containing a small percentage of coloring 

oxide. By using the uncolored clay in this manner, the 

available palette was given greater range and· contrast •. The 
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ground could be made to appear warmer or cooler, depending. 

on the oxide selected, which subsequently affected the mood 

of the piece. 

(9) One final problem in the area of color was the

tendency of some colors {especially those colors derived from 
,: 

cobalt and copper) to run and mute lighter colors. This prob-

lem was either·�ircumvented by placing the colors likely to 

run at the bottom of.the design where they would be least 

likely to run into other colors, or by incorporating the run

ning colors in such a way that their running would_complement 

the design. One other solution was to design pieces that used 

the running colors in slip form and the stable colors in 

plastic form. 

Texture 

(1) A bas-relief effect was achieved by paddling or

pressing the colored clay into the surface of the piece. The 

height of the relief was easily controlled by manipulating the 

thickness of the applied piece and the amount of pressure used 

to apply it. The thicker the appfied piece the more shadow 

it cast, and consequently, the more it visually separated it

self from the body of the piece. But even when an applied 

piece was pressed flush with the surface the difference in the 

shrinkage rates invariably gave ib a shad6w line. However, 

too much shrinkage differential in some cases caused applied 



pieces to curl and become susceptible to being knocked off. 

As mentioned earlier, due to the fact that the addition of 

grog affected both color and texture, it was not used except 

when needed for structural purposes. -· · 

(2) The crackle inherent in the raku process. due to ·.

the rapid cooling had a tendency to be an integrating factor· 

by acting as a matrix which enclosed the surface of the piece 

and obscured the colored clay enough to give it more subtlety. 

Even thou�h the crackle pattern of. the colored clay had a 

tendency to be slightl.y different from that of the uncolored 

body, the suggestion of the crackle was enough to integrate 

the surface of the piece in most instances. The combination 

of the colored clay with the crackle and the rough unglazed 

surfaces tended to give the pieces a sense of ae�thetic unity. 

{3) The nature of the post-firing reduction process 

used in raku requires that almost all pieces be scrubbed with 

an abrasive cleanser to remove discolorations and flashes 

caused by the cooling process. This necessity presented a 

problem when dealing wit� highly textured surfaces because 

getting them clean became almost impossible. The colored 

clays which were given an impressed texture proved to be so 

hard to clean that they were not_feasible unless designs could 

be conceived in which the textured areas n�ed not be cleaned. 

The effect of the color was lost on all but the highlights of 
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the piece, and although this could conceivably be used to 

advantage, preliminary results were· less than pleasing •. · . 

(4) The unglazed areas of a piece reduced.in combust

ible material take on:more or less of a smoked appearance, 

depending on the manner of the reduction process. In addi

tion the lack of glaze allows the 1..1.nglazed area to retain 

its coarse texture, which in the investigation was used as a 

counterpoint to the smooth texture of the glazed col01-:-ed clay 

areas. By glazing more or less of the uncolored areas of the 

subject, the nature of the piece could be radically altered, 

it was observed. 

Other Problems Encountered 

There were a few problems other than those already 

mentioned, most of which were technical considerations. 

(1) The thickness of the glaze. application affected

the brilliance of the colors and the.texture of the finished 

piece. Too thick an applicati6n� especially on bowls and 

other concave surfaces, caused the glaze to become opaque and 

obscured the colors. On the other hand, too thin an applica-

tion resulted in a rough surface. Brushing ·several thin coats 

proved to be the best solution for local gla�ing, and soaking 

the piece in water just prior to glazing seemed to work best 

for pieces on which the glaze was to be poured or dipped. 
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(2) Maintaining the purity of .the col.ors posed another

problem, not only in handling the clays, as previously men

tioned, but in storing them as well_. With 40 or 50 clay 

bodies that all required labeling and air-tight �torage, the 

best solution seemed to be to use large plastic buckets with 

sealing lids in which plastic freezer boxes were stored. 

This plan enabled all the clays of one type to be stored to-· 

gether, thereby simplifying-classification and storage whil.e 

helping to expedite the time needed to locate a desired color. 

(3) The plasticity of the clay was lowered consider-·

ably by the addition of large amounts of oxide, but aging 

helped increase the plasticity to an accept�ble level� 

Freezing of the colored clay.also was found to have increased 

the plasticity. For a more complete discussion.of the 

factors affecting plasticity see Searles and Grimshaw ·(1959t. 

Recommendations for Further Study 

The testing of ·additional oxides and naturally occur

ring clays has been recommeridecr in Phase II. In addition, 

the author would recommend further experimentation with other 

forming methods such as slip casting, ram casting, extruding, 

and pouring of thick slips on formed pieces. 

One anticipated problem in all these areas is the 

large amount of grog required for raku firing. In piastic 

decoration the grog can often be eliminated; but·for 
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structural use, the clay bodies must have grog to counter the 

thermal shock of cooling. In slip casting, the grog may be 

found difficult to keep in suspension. In the extruding 

process the grog may cause unpleasantly rough surf�ces� And 

in attempting to use poured slips on pr�viously formed 

pieces, the shrinkage rate (largely determined by the amount 

of grog) would be a critical factor. 



VI. Summary and Conclusions

The· investigation began with the development of ·a 

palette of colored clays to be used in the raku firing proc-

ess. The resulting palette was not as broad as was hoped due 

to the self-imposed limit of coloring materials that were to be 

used. The palette proved to be broad enough for an explora

tion of the hypothesis, however, and provided many values and 

easily.discernible value changes within its limited rarige :of 

colors. C 

The study then moved to the execution of works using 

the colored clays structur�lly or as plastic decoration. 

Approximately 40 pieces were completed, many of .which were 

less than successful due to several problems encountered. 

These problems were investigated and either overcome, circum

vented, or accepted. The results and observations were 

�ivf��d into three parts: {1) Color, (2) Texture, and 

(3) Other Problems Encountered.· These may be summarized as

follows: 

Color 

(l} Colors vary according to when, where, and what 

oxides are used. 

(2) Thickness of glaze affects colors.
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(3) Glazed and unglazed a.reas affect color differently.

(4) Changes.in color value from the wet to the glazed

state make design conception difficult. 

(5) Color juxtaposition control and serial images are

possible. 

(6) High oxide content affects shrinkage rates which

may result in b�th positive and negative aspects. 

(7) Grog affects color and texture.

(8) Colors are earthy and smooth, and subtle varia

tions in value are readily discernable. 

(9) Some colors are prone to run.

Texture 

(1) Ba�r,elief is possible and a shadow line usually

accompanies colored pieces which have been applied to a ground.. 

(2) The crackle inherent in raku tends to unify

various components of a piece. 

(3) Textured areas of colored clay are more difficult

to clean. 

(4) Varying the size relationship between the glazed

and unglazed areas may change the mood of a piece•due to the 

djfference in texture and color of glazed and ungiazed areas. 
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Other Problems Encountered 

(1) Glazing technique affects the color quality.

(2) Maintaining purity of colors depends on careful

handling and storage. 

(3) Plast1city of the clay_ is lowered by the addition

of high percentages of oxides. 

Recommendations ·for further study in both the area of 

developing a color·palette·and in.exploringthe use of 

colored clay with other forming methods were suggested. 

The author believes that he has proved.his hypothesis 

that unique chromatic effects can be achieved through the 

integration of coldred clay and.the raku firing process. How

ever, just as in any medium of expression, much experience 

would be necessary before one possessed.the skill to combine 

raku and colored clay into works of a consistently high 

quality, yet which maintained a spontaneous nature. The prob-

letns encountered were minor for the most· part, an� the author 
c. 

encourages further exploration of the possibilities of these 

two processes. 



SELECTED BIBLIOGRAPHY 



SELECTED BIBLIOGRAPHY 

Berensohn, Paulus. Finding One's Way with Clay. New York:· 
Simon and Schuster, 1972. 

Conrad, John W. Ceramic Formulas: The Complete Compendium. 
New York: Macmillan Publishing Co., Inc., 1973 

Coyne, John, ed. The Penland School of Crafts Book of 
Pottery. Indianapolis: The Bobbs-Merrill Co.,_Inc., 
197 s.

Gatto, Joseph A. Color and Value. Worcester, Massachusetts: 
Davis Publications, Inc., 1974. 

Keller,·Kathleen Daley. "Producing Ceramic Forms from White 
and Colored Porcelain Clay Bodies." M.A. thesis; Texas 
Woman's University, 1976. 

Libby, William Charles. 
wood Cliffs, N .J.: 

Color and Structural Sense. 
Prentice-Hall, 1974. 

Engle-

Lynggaard, Flynn. 
Joan Bulman. 
1973 •. 

Pottery: Raku Technique. Translated by 
London: Van Nostrand Reinhold Company, 

Nelson, Glen c. Ceramics. New York: Holt, Rinehart, and 
Winston, Inc., 1966. 

Reigger, Hal. Raku. New York: Van ·Nostrand Reinhold 
Company, 1970. 

Rhodes, Daniel. Clay and Glazes for the Potter. New York: 
Chilton Book Company, 1971. 

Sanders, Her�ert H. The World of Japaneses Ceramics. _Palo· 
Alto, California: Kodansha International Ltd., 1967. 

Searle, Alfred B., and Grimshaw, Rex W. The Chemistry and 
Physics of Clay�, New York: Interscience Publishers, 
Inc., 1959. 

Shaw, Kenneth. Ceramic Colors and Pottery Decoration. New 
York: Frederick A. Praeger, Inc., 1969. 

46 



47 

Soldner, Paul. "Firng with Oil.·" Craft Horizons (January
February, 1968). 

Soloman R. Guggenheim Museum. American Abstracts Expres
sionist and Imagists, 1961. New York: Sterlip Press, 
Inc., 1961. 

Tyler, Christopher and Hirsch, Richard. Techniques for 
Contemporary Potters: Raku.. New York: Watson-Guptill. 
Publications, 1975. 

University of.California at Irvine. 
Ceramics. Irvine, California: 
University of.California, 1966. 

Abstract Expressionist 
Division of Fine Arts, 



APPENDIXES 

Appendix I: Sample Test Slab 

Appendix II: Time-Line Matrix 

Appendix III: Methodology Flow Chart 



APPENDIX I 

The scale of colored clays for e�ch coloring compound 

will be blended with the scales of each of the other coloring 

compounds as shown in this sample test slab: 

Cobalt Carbonate % 1.25 2.5 5.0 10.0 20.0 40.0% 

% 

Iron Oxide 1.25 

2.5 .· 

5.0 

10.0 

20.0 

40.0 

Test slabs will be imprinted slabs of raku clay onto 

which tiles of the colored clay tests have been impressed. 
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. Phase I 
11/76.;_4/77 

Phase II 
11/76-2/77 

Phase III 
12/76-3/77 

APPENDIX II 

TIME-LINE MATRIX 
TIME SEQUENCE SHOWN DURING INVESTIGATION 

November 1976 through April 1977 

Jan. Feb. Mar. AEr. May· June 1977 

Review of Relevant Literature ___ _ 

Developing a Palette of 
-o- Colored Clays 

- - - - - - -

--Execution of Works---

- - - - - - - - - ·- - - - - - - - - - - - - - - � - - -

Phase.IV 
2/76-4/77 

Phase V 
5/77-6-77 

Presentation of Findings 
and Preparation of 

Manuscript 

- - - - - - - -· - -• · -· -

Exhibition of work and 
completion of thesis 

U1 

0 



APPENDIX III 

Methodology Flow Chart 

I. Literature Search

II. Developing a Palette of Colored Clays

A. Preparation of Materials
1. Mixing and drying of colored clays
2. Blending of clays
3. Bisque firing of tests

B. Conducting of Tests
1. Glazing
2. Firing

C. Review of Results

D. Additional Testing

III. Execution of Works

A. Construction of Works

B. Firing

C. Selection for Presentation of Manuscript

IV. Preparation of Manuscript and Presentation of Findings·

A. Presentation of Data from Tests
1. Summation
2. Recommendations for Further Research

B. Presentation of Selected Works
1. Technical Considerations
2. Aesthetic Considerations
3. Recommendations for Further Study
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