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V/hile considering trends in those ceranic raw materials 
which find their use in various industrial processes, it is 
perhaps helpful to start with the final commercial products 
being usually included in this category. 7/hen supposed that 
any solid, non-rnetallic product processed by subjecting it 
to the temperature above a red heat may be called a ceramic 
product, we must narrow the field under discussion and give 
come limiting terms. Commercial ceramic products are generally 
regarded as falling within one of the three following broad 
divisions:

a) Pottery and white ware
b) Structural clay products
c) Refractories and technical ceramics
.'/hat the materials for all the three divisions have in 

common is that either alone or in combination they must be . 
capable of being formed into the required shape, and of under
going a permanent chemical change during the appropriate 
application of sufficient heat with the result of obtaining 
a stable and resistant form of the desired product. Generally 
epeahing, requirements of formaoility arc usually due to 
a "plastic" body constituent which is capable of being 
moulded into the desired shape and of retaining that shape 
•while being subjected to heat in the final treatment process.
fhe body, however, consists of other significant constituents



as "chat which, "set hard" when subjected to the heat 
treatment, or thai; which assist this setting process, 
either by inducing it or by enabling it to take place 
at a lower temperature than would otherwise be the case* 
Sometimei even other constituent or constituents are added 
in order to contribute to some particular desired 
characteristics, such as better performance in a particular 
environment, or less expansion and shrinkage under heating 
and cooling, and so on.

There are four functions which a ceramic material 
may fulfil:

1) "skeleton" former
2) glass former
3) flux
4) special-property producer (modifier)

A distinction mu3t be drawn between the functions of 
ceramic materials in the unfired body and their functions 
in the came body when fired, i.e* in the ceramic product.
In the green state, the most obvious distinction is between 
"plastic" and 'lion-plastic” constituents of the body* The 
essence of ceramics, of course, is clay. Ability of clay 
to be formed into shapes when wet and to become permanently 
hardened when appropriatly heated is what gave rice to the 
art of ceramics in the first place.



u ,  General Remarks on Clays
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fssentiaily, the clay is a powdery form of a rock which 
has been broken into Tine particles by the action of 
millions of years of decomposition by the forces of 
nature# Stated more scientifically, it is a hydrous 
silicate of alumina, that is to say, a compound of alumina 
and silica chemically combined with water, A theoretical 
formula for this substance might be read 

. 2 oiC^ • 2 i^O .

Clay is very seldom found in this pure form# The forces 
of nature and iuertevnus geological upheavals have caused 
Jhat various impurities in the form of minerals and 
metal compounds have been added, and others, being 
soluble, have been leached out. 'i'hus it is a variation 
of impurities in the basic formula that accounts for the 
different types of clay and, consequently, of clay bodies.

Clays are usually classified into two basic types according 
to their geological origin, fhese are then subdivided by 
particle sice and variation of impurities inherent in the 
native form of ciie clay, fhe two basic geological types of 
clay found in nature arc

- primary clays,
- secondary clays.
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1. Irimary clays. sometimes known as residual clays, are 
¿hose which arc found in the sane location as the parent 
rock from which they originated. They have not been 
moved oy the forces of nature and are thus purer and 
truei' to the theoretical formula. The primary clays are 
basically of one type, the kaolins.

2. Secondary clays are those which have been removed from 
the site of the parent rock by the forces of water, wind 
or glacial action* This transport of the clay by the 
forces of nature has had two essential effects on it. 
first of ail, the action of water in streams full of 
rocks and pebbles tended to grind the coarse materials 
of the clay into smaller and finer particles and deposit 
them in beds along with various other eroded materials. 
This explains tnen the complex make-up of secondary clays 
as compared with the kaolins which remained on the site 
of the parent rock uncontaminated by other materials both 
organic and inorganic. Further it is to be expected that 
clays which have been transported by the action of nature 
contain many impurities such as iron compounds, mica, 
alkalis and carbonaceous compounds. Depending upon the 
variation of impure matter content, secondary clays can 
be further classified.
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Ixl. Classification of Clays and Applications of Llajor Clay types

1. Classification of clays according to their origin and
evolution of major types of clay deposits may be regarded 
from various points of view, for many purposes in the 
practice of the technologist the following classification 
seems to be instructive and useful for the first and 
basic implication of some general geological knowledge.

A • Prin.ary_(or_residual)_clays
I. Kaolins (white, firing white or light cream)
II. Red-burning residual clays (derived from

different kinds of rocks)

3. Colluvial_clays (practically landslide masses)

<

C • Qoo ondary__( or_ transport ed2_c lavs 

I. Deposited in water
a) Idarine clays or shales (white -burning clays,

ball clays and sedimentary kaolins, 
refractory clays or shales, impure 
clays and 3hales)

b) Lacustrine clays deposited in lakes and
3wamps (fire clays or shales, impure 
red-burning clays, calcareous clays, 
usually as surface deposits)



flood-plain clayG vUJ’
soiaevfias s and;

d) ñstuarine clays  ̂i.iO 3 u ■* .i ; - гi.4. ^

laminated)
О jJelta deposits (variable purity, often, 

lenticular)

lx. C-baciai clays (often stony,
cream-burniny)

v , may ce roa- о:

Их* Y/ind formed doso sit;

D. Chemical deoosits (some tyoes of flint clays)

..nosier ciassification from olio coins of view of
s e c.mo xo расах use ,paves а логе c onore .ions ave anea cocía
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plasticity and workability to o;ner loss
"D _i 3 G <j — C a* *-ï • llov/evor, tkey are soldo;.:
used alone due to 
during -inin- v.l’.i 
plasticity, rliere 
usually added to 
above 10;-■ to 20:'-.
In the pro Oil 
dark -trey to bluisn

G.10 *■ _a .* ’ - - - o , * *'* n— - _  ̂»„/ * 'w SJ i--nnayo
oil i3 tno result ol tneir
loro ball clays are or J

, » ”T rs - rU c v- ocdscs m  pore O."' JO *33

„ . ■—j — /

presence 0-i. 0— •jjCL.i-i.C' "'cl ca_ sen: (J > -0 ti*.j . . . - t u  ^  G -j •

• -.Itnouyn , ' ' m :-»r> o V • r\duo- cl C. .Jl'l'ir. _ * y —
type parent roc.:, tiirouyn
lore es ol nature. troy v:oro dopocitoo.
sv/cutpy areas
.vita uecayiry oryani:
;neir n y r  car con concent and . ;r oy oo-tur

ou r
•v 1 à.•_> G il «

G:ie rav/ 
oi\~CL;iic

_i u vj . — _— . _ .I -■» ^  ù  j  , L »  -G ». j

H i  clay:: 'a-; niton used In
v»p (■,  ̂J n ; ; * * m (rV',rl 'J ’ u_ i_ Ci

• 1 .-j , - - . ^

VMOJO vlnr'
a a so act us a yoou omdiny ay on g • Juoli yiasos, 
uov/over, store badly 11 a ball clay iiiyii In 

carbon content is used, tor tno uccayan..







ult of sedirentary ml

;er, they can war;- cc:
widely in composition. In many cases
they closely resemble lire clays.
iiieir c las sill cation as stoneware
clays often depends on v/iie ¿her they
are suitable so be used in the marine
of ootterv without considerable * *»
aiter/atior.c to the natural material. 

Ihejna^or juce_of_stoneware_clays;

- a main body ingredient •*
-Li. fc s teneware

clay bodies
- a clay body ingredient tc increase

the firing temperature of Icwer-firin^
clays withoiLit detract!:-L> 'rom their
plasticity

- a stabiliser in hiyher-fire earthen
ware clays.

are t:he most CO. U O Js 0 0 ̂ 0rl

secondary cla to be f ov.-- ~ *.n.i:U —- _ ti'.Q
natur,1 - S«X •-/■7 Jt- .0, u «»— 1» —• tarthenwar0 clay» j
mahe up a •jro'JLj of warion—iy 00ioureu
clays in the z oveperacure ran ;e from
S25°C to 11*30°c . f'hoir lov/ fusion
coins is hie result of the mineral





and "articulan erchargoablo ion:
.araccens'ci; arc corn-only

divided into fares major croups
high swelling (or “ *o — *' rr. '*■; )_.  u *  x> - -J -* >• O  /

low swelling (or Oci- 00iL bOilZ. u O o )

moderate swell-*— o C in *errzedia"e . _ N

i'rorti the practical point of view it is 
commonly used to classify bentonites by 
the geographic location of their deposits 
and by the purposes for which they are 
used. 3he terra "bentonite" is based on 
mineral composition, fomesimos tire term 
"fuller s oarfi" is used v/hich is based 
on the way of application. 3y no means,

Xall clays sold as fuller s earth are 
actually bentonites, fhe overlapping of 
the two terras i3 evident where both

Xbentonites and fuller s earths are used 
for the same purposes or products, such 
0.3 in drilling muds, bleaching or clari
fying fats and oils, ar.cl so on.

'^H-22il2^_222_2n222::23:ti'22_i224..i2=i2±.’l2
earths2:

- a main constituent of drilling muds
- a main constituent of foundry sand 

bonding matters



— a rr.ai.n constituent o1 iron—ore po^onn.
narrerà

- an in^reaicn' : . v » « . . •* • irarrière _or o_-

/ wren Gì 
aboi

cidec and fertiliserc
- an ingredient to cone 

in pliomaceu t ical and cosr.iotic products
- a. rain constituent c. a hleacrine; natter 

applied both for nineral and vegetable 
oils.

unrarisirr; above mentioned ¿renerai information
clay types and their occurence, it nornt ce

-es 1 ̂ie c:
^i o-jG i'oV; materials in traditional

instructive to iiiustrato 
cla^c and othero

silicate inductry branches, inch a survey is cliovn 
in fable ho. 1.

fhe cimice of an appropriate clay and other noeescary 
rav; materials in every production depends on several 

v/hich in every caco reflect generally: ircunet arc e s
all the nositive and negative local production condition:
rn hie ir corrieri ty, oranoxe o. trcuo oi

quality of

erceruai ccnui-ioiis it r.iij;it oe cuotoc. tuc ¿Oi.iO\a:;j one:
a) flic attainable level of the teohr.clojy and the 

rcquirener.tc on the final 
production.

b) file economic possibility to support the iii0di quality 
requirenents upon the particular production.
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:) “’he availability of appropriate raw niaterials under 
favourable and econonicaliy stimulating conditions.

¿lie importance of clay raw materials in tlie modern 
developed industry might be implied by the industrial 
application of kaolins, ¿he data in ¿able Ho. 2 give 
a contemporary percentual consumption of this very 
valuable rav; material, ¿he world production of kaolin 
in 1973 lias been estimated up to 16,9 million tons 
and has increased by approximately 27% since 1970 - from 
around 13 million tons. Host of the major producers have 
taken share in this growth and investment in new plants 
and equipment has increased both production capacity and 
improved the quality of the products. It must not be 
neglected that the international trade accounts for about 
one-fifth of the world s output of kaolin and has grown, 
at an average rate of G% per annum since the last 15 years.
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able- "o. 1 osarne on vjJ.CL'.7 in the Traditional Ceram: ;nc:

bi’ancli
Product Raw material basis

j'C u 1. Glased wall and 
earth tiles

1. Clays and ¿lasc-

2* DoneStic and sani
tary earthenware

2. Clays, feldspar, 
flint, ¿ia.se

3• Done china 
(chinaware)

3. Clays, bone ash, 
flint, feldspar

4-. Porcelain (domes
tic, laboratory, 
industrial)

4. Clays, feldspar, 
flint

5. Stoneware 5. Clay, fluring agents
6. Glazes and 

enrobes
6. Clays, flint, feld

spar, other flu::in£ 
agents

Structural 
clay industry 
(Heavy clay 
industry')

1* Building bricks 
of all types 
Hollow blocks 
Terra-cotta 
Hoofing tiles 
Floor tiles

1. Clay, sand (chalk)

2. Flower pots 2. Clay
3. Unbiased 

drain-pipes 
Glased pipes 
and accessories

3. Clay, glaze

Refractories 1. Fire clay bricks 
and raw fire clay

1. Fire clay (grog or 
pre-caicined clay)

2. Insulating 
refractories

2. Clay and other 
refractory

3. Rich alumina 
bricks

3. Fire clay, baurite 
or bauuitic clays

4* ’etorts, crucibles, 
ladles, etc. for 
metallurgical 
industry and other 
applications

4. Clays, silica rock, 
¿raphita and other 
refractory materials

1 le c t r o c e ramie s 1. Fleetrical ware 1. Clays, flint, fold-
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о. 2
of tlie_Kaolin_Produc^io^_o^_Variou3 
Industrial branches

!• Paper coating 33
2* Paper filler IS ‘j

3. hubber 10 íj

4. Paint 2-,5
5. Fertilizers 2 ^
5. Insecticides, fungicides 0,5 / >
7. Other fillers and carriers 5,5 /j
C. Fire brick and block 9, 5
9. Other refractories 3 h
10, Portland and other cements 2,5
11. Pottery and stoneware 5 h
12. Chemicals 5
13. Other uses (detergents, soap, pharmaceuti

cals, etc.)
3,5 >

_____
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;v. Gurve*- of Properties 'f V/ell-known European Clays

1
—  •  J-lIg principal kaolin producing countries aro the U.3.A. 

n~n England; ó he account oi tlieir output ¿sauces around 
SOA of the world s production. Ceramic indsauserías*10 "? O T*re,
however, also saturated by the production from other 
countries such as the Ü.3.5.R., Czechoslovakia, Germany 
(East and ’Jest) and India. These countries participate 
in the world kaolin production with around 20 to 25A. 

undoubtedly, the most significant new producer entering 
the world's kaolin market since 1570 has been frazil, 
lev/ production from other sources has been somewhat 
more modest in scale but new plant capacities in Spain, 
Indonesia, Argentina and Guayana encourage the same 
investment trends in further countries especially of 
America and Africa. The contemporary world production of 
kaolin is denoted by the following survey in fable "Ao. 3.

There are some most renowned European commercial types of 
ceramic kaolins quoted in fable nos. 4a to 4e along with 
their chemical and technological properties. These types 
of kaolins are above all used in fine ceramic industries 
of traditional producers and further they find their 
applications in special branches of technical ceramic 
industries. building products and materials are mostly 
based on the kaolins of a more or less lower duality.

2. V/ith the same aim to illustrate a representative quality 
of good shales and fire clays, the characteristic chemical 
and technological data of these raw materials arc quoted 
in Table bos. 5 and 6a to 6c. The good shales from l-’.A.G., 
G.U.R., Czechoslovakia, Sweden and England show their 
refractoriness (pyrometric cone equivalent) from 34 to 36 GO,
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a ./or-LG froauction rnoiin

lb 73

A r e a Ir i on tons

2l i e  United States of America 6 , 2

Central and South America 0 , 5 5

United. Kingdom 3 , 3

Western Uurope (except U . X . ) 1,1
Eastern Uurope (incl. U * o # 3 . i l * ) 3 , 4

—  <Asia -L, 0
Africa 0,12
Australia c ■« i-< ro



' i'  U  lj 1  ci 4-:C  • Gurvu^r o.t‘ th e _ L o s t  E m in en t_ ^u ro ])0 ^_ C o jjw n o i'c ia l_ K a o lin  oo

i'or the* Ceram ic Jao

Chemical analysis
GiO^ Ali!03 Pe20^ i'iOg | CaO I/îO Ka20 

+
; K,jO 2

Lo LIU O j.' 
iijnitioil

Eedlec la CGSR 46*05 38*02 0*65 ,0,25 0,65 i 0,15 0,40 12,62
Premier Cggr 46*03 37.68 0,89 0.25 0.71 ! 0.04 ! 0.29 13,87
Kolloid fiSGit 46.35 38*72 0*87 , 0*15 ; 0*24 : 0*02 I 0*15 ; 13*51
Kaolin la/111 COER 51.50 32,6s 0*65 0,45 0,65 t 0.45 ! 1,60 : 12,0o
Tii'sc henreu c h ERG 47,60 37,24 0,60 0,51 : 0,26 ! 0,10 : 1,01 ! 11,lO
Kirschau K1 ERG 4 b, 10 36,60 0,40 0,30 : 0,10 : - ! 1,50 : 12,10
Ilirsehau G 60 l-'.iG 51*30 35*20 0,50 0,30 0,10 i 0,20 ¡0,80 ; 11,80
China Clay 2000 ERG 45*00 35,00 0,53 0,28 : - ! - 2,70 : 11,40
Kemmlios "EEK.,." GOR 55! 50 31,00 0,53 0,20 0,30 ; 0,20 0,74 11,30
hortewitz "Eoxa" ' GDR 55* SO 31,22 0,67 0,14 1 0,27 1 0,20 0*25 11,18
China Clay GROLEG Enn'land 47*02 37,93 0*55 0.02 j 0,23 0,29 1*71 12,37
China Clay 6P nii, ■■land 47*52 37,70 0*50 0*05 0,21 0,10 i,3o 12,62
Geain K 201 oTiain 51,40 35*00 0*50 - 0,20 0,10 0,80



b)

Rational analyoia +
Clay Quartz Peldapur

Bedloc Xu SSBR 92,00 1*70 C.iO

Premier 6SSR 92,10 1,10 6,80
Kolloid fi33il 92,30 ___ 1 A 0 4.30
Kaolin la/III Sssu 90,00 8,00 2*00
Tirschenreuth FRG 09,10 0.70 10,20
Hirochau K1 FUG 07,90 4,00 8*90
llirachau G GO FRG 03,00 10,00 7A00
China Clay 2000 FRG 81,00 1,00 18,00
Kcmmlitz "HRKA" GDR 80,00 17,00 3,00
Bortevvitz "Boka" GBR 81,00 17,00 2,00
China Clay GIIOLBG Bn(:land 87*20 2 *.70 10,10
Chinn Clay BP Rutland 90.30 1,80
Spain K 201 Spain 89,00 1 0 * 9 0 0*90

4 Kalluuner Iuatejka method



O)

Ceramic properties
Modulus of 
rupture 
DIN 51Q30 
/kg/cm*/

Particle 
size 0 - 1  
mic ron
/ W

Par ricle 
alaj 0 - 2  
micron 
/vV

Dry shrin
kage A V

Firing
shrinkage
/SC»1410°C/
/ W

Sedlec .la Cccii 14». Q. - 51,4 71a 2 r..4*l______ __¿2*2______
Premier C03U 13x0 54A 6 „25*2______ ______ 13.0
Kolloid fiCSR 25,0 80,0 90,0 .„2*5______ 12a7
Kaolin Ia/III &33R 31,0 - — -  2*o_____ 9a30
Tirschenreuth FUG 7,2 __ 28,2 -42*0... _ __ „.2*1______ 15.4
Hirschau K1 FiiG 2,0 23,5 42.6... . -1*0_____ 8,0
Ilirocnau G 60 PliG 9,0 24x 5 40,5 — 5*9______ „.12*2_____
China Clay 2000 PRG 14A5 — 39,0 „.!*§______
Kerarnlitz "I.iJKA" GDk 10,0 — „54*2______ 6,0 10,0
liorcewilz "Bolca" GDU 10,0 — 47,6 — 2*9______ 10.4
China Clay GttOLEG England 9,8. 44,5 5Sa7 — *¿*2_____ 16,0
China Clay CP ¿¿nr; land 12,5. 57,5 75.6 4,6 15 a 2
Buain K 201 Opain 10A5 _2i=*9______ „45*2______ „ . 5*5________ 13.2

I



Table I;o. 5 Jurve^_or bome_jJu 1 • o^ean_Jha 1 oij

Chemical unulyoio
OiO^ a 12°3 Rc203 TiOg CaO iiit;0 K20 +

ku.,0(1
loou of 
ii^nition 3C

Rakovnik
"Extra"

C33R 54,B 43,1 1,1 0,2 0,1 1,0 35 fired

Rakovnik
"la"

CoSR 5b,20 38,00 2,2 1,07 0,3 0,4 0,5 1,03 33/34 fired

Rakovnik 
"I la"

C33R 55,21 38,82 2,16 2,18 0,33 0,42 0,50 1,0 33/34 fired

Ilove
Straaeei S38R 45*00

51,78
38,00
43,72

. 1 x 2 ™
2*07

- 1 x 1 ™
1.27

0,43
0.45

-2xl2„
0.53

13.1 34 clay
fired

ii euro do CDR 50*15j 47,04 1,88 0,32 0,02 0,11 0*55 fired
Aveyron I’rance 65,0 24,3 5,13 1,0 0,37 5,0 clay



Table lìo, 6 Survo^_oi'_Ooiue_Oell-kiiown

CHomical analysis
üiO,jLm -íi-lgO-j i''eo0^ 

d j
Ti02 CaO uoo k^O + 

l¡'a20
Loss of 
ignition

Klin«jenboi*G FRG 53, üo 32,10 1,70 0,30 0,70 1 1 , 9 0

Hallo GHR 65,80 23,90 0,50 0,40 0,15 0,05 0,81 8,30

á d J ii 47,5ü 35,20 2,40 0,00 0,30 0,10 0,70 ОоГЛi—1

"Clí" Ô80R 45,30 34,40 1,40 0,70 0,50 0,30 2,40 10,60

«uc» p *.» V.» r> 51,50 32,30 1,90 0,60 1,00 0,30 2,50 9,80

"IS" ÔGHR 63,00 23,70 2,00 0,30 1,20 0,30 2,00 7,50

"'.i-extra" ÍJ3R 45,23 37,65 0,52 1,23 0,26 0,25 0,84 13,55



lì)
iiational unalysiu 1

Cla^ Quurtii i‘,oldupnr
Klin^enbor^ ii'iìG 80,0 19,0 1,0
Halle GDR 136,3 39,6 4,9
«mi" CouR 89,9 6,6 3,9
«CH» ÒS31L 00,0 7,0 5,0

"iIC" C:JSR 89,0 10,0 5,0

"KU" 70,0 14,0 16,0

"V/-extra" SoUiì 94,0 0,4 0,6

+ Kallauncv Hatejka mcthod



c)

r------------------ •* Ceramic properties;
4.iO>'ulue ol 
rupturo 
Dili 51030 
(kg/cm^l

Particle 
also 0 - 1  
micron
M

Purticle 
oise 0- 2 
micron
(‘¿> . ... .

iiry shrin
kage (‘j)

Pirill^
aiu'lnkaijo
SC14«1410°C

-tel________

i.loltinj
poin/c
(SC)

Klin^enbei\; ii'HG 35,1 73,5 79,7 7,0 7,2 3 3

Hallo GDil 6,0 47,9 54,6 2,2 1.4 30

"BIu" fiOBU 20,4 91,0 94,1 6,2 13,2 33
"C1I" 50CH 11,0 5,0 0,5 33/34
"HC" 6i>3ll 0,0 4,0 6,5 3 2

"KB" 6S'3il 12,0 4,6 6,7 30

"W-cxtra" Ssbr 5,0 5,3 17,9 34/35

!



30

.iirnor rron
content of clay snootanee, 

co... ̂Ci. ó , ov. b a 'ĵ io luí Oi a_icn_rs,
cal ten* ecus end uagnesiun inpurities* ?ire clays, on the 
ether liana, contain a high aroount oi kaolinitic nineralG 
(CO so 35h) which results in a relatively high degree oi 
refractoriness \j2 to 34 SC)* ine natural plasticity oi 
these types of clays is very appreciated.*

fall clays have found a very antensive use due to their 
plasticity. Soné well-known representatives of this group 
are quoted in fable líes. 7a to 7c. It nay be seen that ball 
clays have a relatively snail anount of alkalis and the 
lowest content of CaO and I.>0. fhe firing colour is 
influenced by a relatively higher content of iron and 
titanium fall clay3 generally socept well all the non-plastic 
constituents of a ceronic body without suppressing the 
desirable shaping properties of the body.



ï'ablo ììo. Y

Г------------------- Chemical analyoia
Ci02 Л12°3 l'OgO^ Ïi02 CaO lvïtfO K,,0 +

d
Ha,,ÛC

Lo au oi’ 
i^nition

Lothein GDI* 62,00 24,50 0,92 1,31 0,25 0,09 0,70 3,10
Goldhausen P1ÌG 62,90 26,51 0,66 1,09 0,24 0,17 1,62 6,02
Lararoerobach ïllü 64,34 31,29 0,62 1,65 0,16 2,06. 8,24
"V/I" ÔÜGÜ 48,30 33,30 2,00 1,00 0,80 0,30 2,00 18,30
"IBII" G J Gii 46,00 35,70 1,00 0,35 0,50 0,20 2,70 16,00

«¡т&ю" банк 39,50 31,00 1,04 0,45 0,43 0,60 1,81 25,10

Ball clay "li\/VA" Lnjlond 45,60 35,02 0,70 0,70 0,82 0,16 1,65 16,04



Rational analysis +
Clay Quartz Feldspar

Lothein GD1Ì 61,9 32,8 3,4

Goldhauson FUG 59,3 30,4 10,3

Lonunersbach PRG 59,1 28,6 12,3

"UP' ÔSSR 88, Ü 4,0 8,0

"IBH" база 73,5 4,4 16,0

"iïiîiiO” база 73,6 11,5 11,5

hall clay "LÏ/VÂ" England 74,5 7,6 12,4

+ Kallaivaer Liuto jl:a method



с)
C e r a m i c  p r o p e r l i o a

O r g a n i c
c o n t e n t

i.io d u  l u s  
o í *
r u p t u r e  
D i l i  5 I O 3 O  
(k f í/ c m 2 )

P a r t i c l e
s i z e
0 - 1
m i a r o n

Ы

P a r t i c l e
s i z e
0 - 2
m i a r o n

(v i)

D r y
o h r i n k a - 
G <3 Ы

P i r i i V . 1 
o h r i n k a - i  

f í e  (НС 14 
= 1410° 0 ) 
(‘/-)

Y / u t o r
a b s o r p t i o n

M

L o t h e i n G D R 1.9 21,9 65,5 7 1 , 0 5,0 11,0 3,3

G o l d h a u s e n F U G 22,0 61,0 65,6 5,0 5,4 0,3

L a m i n e r a  b a c h  j?RG 12,6 43,5 51,6 3,4 3,0 1,3

U J I » й з а и 10,0 5,2 10,5 0,5

Ô B3R 6,1 24,5 49,0 55,5 3,0 10,0 2,2

"h E R O " Ô J B R 14,9 34,5 56,1 6 b , 6 8,0 22,0 1,4

B a l l  c l a y  
" I k W A "

E n g l a n d 9,5 14,0 67,1 75,0 3,2 14,0 0,4

re



Table Ao. 8 8 u r v e ^ _ o f ¿ES^-yiiìSiìSlìiiUi'^HiHì
Area

C h e m ic a l  a n a l y s i s

8 i 0 2 A1 ,,0 -. 2 s> i ' e 2°3 T i0 2 CaO Utf>
Ko0 4
C

i'ia^O
Lo g s  o i '

P f a l s  "UCil 4 ” PAG 53,16 30,24 2,13 0,53 0 , 6 2 2,31 11,00

S to in r a u h l PAG 71,79 19,90 1,15 0,34 1,09 6,36

ì i i o c i i y  " . /  I l l " GOA ‘31,80 32,20 1 , GO 1,70 0,05 1,22 11,80

"D V " CiiiJii 30,00 32,55 3,30 0,80 0,71 0,15 0,50 12,00

"A G J" CSGA 52,80 30,70 2,50 1,00 1,00

oCJo 3,20 8,60

"L ilC " C oo ii 54,40 28,30 2,50 1,40 0,80 0,50 2,00 10,80



b)

i i a i i o n a l t m a l y a i o  +

1
О

 1 
i—

J
P ' 

! i i

Q u a r t  ü P e l d a p a r L i e i  t i n g  
p o i n t  ÜC

P f a l z  " H S H  4 " PitC, 0 8 , 1 1 0 , 4 1 . 5 2 7 / 2 0

8 t c i n i . m h l W W 4 3 , 3 3 0 , 2 6 , 3

i i i o ü i c y  " » /  1 1 1 1' CiiXii 7 3 , 0 1 4 , 4 7 , 6

» D V “ Ô 0 3 j { 8 3 , 3 3 , 8 7 , 3 3 0

tl fy ill C J 8 U 8 6 ,  ii 8 , 1 3 , 4 2 7 / 2 8

u:.:ï c "
V/ 1 « :. MUiJOu c: w "■s

'

8 ,  3 7 , 0 2 3 / 3 0
_

ljL.U-.Uì ì CÌ* Ai- j l : a
Г

n o  t  I t o d
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final Ilote

The ceramics based on a broad scale of natural types 
of raw materials lias been associated v/itli a mankind since 
prehistoric tines* In spite of its lonn and rich tradition 
there are the physics and chemistry of the last three or 
four decades which, have opened quite new techno logical
V

possibilities and, of course, quite unprecedented 
application feasibilities.

livery country is rich in natural ceramic raw materials. 
The successful exploitation of this common sreat we-alth 
depends only cn a few conditions which are determined by 
the most actual need of ceramic products and die manner 
hov; to establish quickly an economically prosperous 
production. There exist many ways hew to reach this aim 
which nisht bo most desirable in the economy of every 
country, but without a yood knowledge of the quality and 
general technological and commercial value of raw materials 
available there is only a small probability to bo successful 
in whatever enterprises.

in tie previous parts some important informative points 
>f view have been shown which seem to bo nrincieul for the
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first orientation in this field, mainly as re yards one clay 
rav: materials• k survey of the representative properties 
of various types of clays should set an example to a closer 
acquaitanco v/itli a customary classification of clays 
according to their applications in production (sec fable I:o.
'i- to G), However, it should be noted that the choice 
of particular clay representatives emphasises a characteristic 
types only and neglects a possible variety of chemical, 
mineraiogical, and ceramic properties which might occur, 
end usually occur, at particular materials in accordance 
with the changed geological conditions*

In the conclusion it should be mentioned that the most 
convenient and prosperous commercial use of any clay depends 
very often on the level of preceding clay dressing* It means 
that even the simplest ceramic production should not tahe 
place without an adequate preceding dressing of the rav; 
materials•

I



ÜmC tf 0.4. À4«0XC3 •

-  38 -

Cable ::o. 1♦ Use of Clar in tire ..Traditional Ceramic 
Industries

Cable IT-.-*. 2 Use and A-onrorcimate Porc on tuai Consumption 
of the Kaolin Production b:/ Various 
Industrial Branches

- Table ïïo. 3 Bstimated World Production of Kaolin 
in 1573

' * Cable ilo. 4 Survey of the host eminent Buronean !

% Commercial Kaolin Types for the 
Ceramic Use

Table i:o. 5 Survey of Some Burooean Similes

Table IIo# 6 Survey of Some Well-known Pire Clavs 
from üiddle-lurooean Area

Table Ifo. 7 Survey of Some ./oil-known Curonean hall Clavs

Table l.'o. 0
*

Survey of Some Well-known Stoneware 
Clays from Liddle-Burooeon Area

K
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