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PR TR S S S
Iasroducesion

Ihile considering trends in those ceramic raw materials
viiich {ind taeir use in various industrial processes, 1t is

nerians selpiul to start with tae Tinal commercial products
beins usually included in this category. lnen supposed That
any solid, non-metallic product processed by suvjeciing it

-

to the ternperature above a red heat may be called a ceranic
nroduct, we must nerrow thne field under discussion and jive .

lals}

=

1e liniting terms. Commercial ceramic products are jenerally
regarded as falling within one of the three following viroad
divisions:

a) Pottery cad white ware

5) Structurel clay products

c¢) Reiractories and technical ceramics
Jazt the maiterials for all the three divisions nave in
corwmion igs that either aione or in combination taey must be

naole of vein, formed into the required chape, and of under-

So0ing a perxmanent ciemical change during the appropriate

-~

icatinun of cuificient heatv with the result ol obtaining

app
a ctadble end reczistant form oi the desired product, Generally

-

spealiing, requirernients of formability are usuwally due <o

a "plastic" vody constituent wiichh is copable of bveing
moulded inve thie degired shape and ol retaining tuat ziape
waile veing subjected to heat in the rfinal treatment process,

he body, nowever, consists of other signiiicant constituents
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sreatment, or thot wiaich assizt this setting process,

eithier by induzing it or oy enabling it to take place

at a lower tcmperature than viould otnerwise ve the case.
Sometimes even otiaer consiituent or constituents are added
in order to coniribute to some particular desired
characveristics, sucii as betler performance in a particular

environment, or less expansion and sarinkage under heating

and coolizxn;, and so on.

There are four functions wiiich a ceramic materisl

1) "skeletoan" Former

2) ;lass forner
3) Fiuz

4) special-nroveriy producer (modirier)

A distinction must be dravn between tie functions of
cerasiic materials in the uniired body and their Juncitions
in tine same ovody wvinen fired, i.,e. in the ceramic product.
in tuae ;reen state, tile most oovious distinction is Gtetween
"plastic" and ‘hon-plastic" constituents of tie body. The
essence of ceramics, of course, is clay. ibility of clay
Lo ve Formed into snapes when wet and to become permanently
nardencd -shen appropria%ly heated is what gave rise to the

art ol ceramics in the first place.




IZe General Remaric o Clays

- Zssenvially, vihe clay is a powdery iorm of a rocik whica

i,

123 deen broien into Iine particles vy the action o
millions ol years of decomposition by the forces ol
naiure, Stated more scientiilically, it is a hydrous
silicate of clumina, that is to say, o compound of alumina
and 3ilica chemically combined with water, i theoretical
formula Ifor tris suvbstance night be read

Al 2 310 2 H20 .

2O3 . o °

- Clay is very seldom “ound in this pure form. The Iorces

. 27 anasture and nwmswas eological upneavals nave cauged
snas various impurities in tie form cof ainerals and
meval compounds have veen edded, and otaers, veing
coluole, ave veen leachned out. Yaus it is a variation
o impurities in the vagic formula that accounts Jer the

differen’ typec ofi clay and, consequenily, ol clay bodies.

- Clayzs are ugually clascified into two basic tvypes according
To their jeolozgical orijine. Pnese are tiaen suvdivided oy
narvicle size and variation of impurities inherent in tile
notive torm ol tne clay. The two basic geological types of
cloy fowmd in aature arc

- primary clays,

- gecondary clayse
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1, “uinoxry clo-s, cometimes lmown as residual ciers, aore
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shoce which are Jound in tae some

[

ocation as tac ravent

v rock Trom waich they originated. Tney have not been
noved by the forces of nature and are tnus purer and
sruer to the tuneoretical formula. The primary clays are

basically of one type, the kaolins.

2., Secondaxv clavs ar? those whicik have been removed Iron

the siie of the narvent rock vy the Torces oi viater, wind
or iacial actions This itrangsport of the clay vy tae
Torces of nature uas nad two essentvial eflects on ive
Mrst of all, the action o water in strcams full of
rucus and pebdles tended to grind tic coarse materials

. of %2 clay into smaller and finer particlec and deposit
thiern in veds along with various otller croded materials,
Tnic explains trnen the complex make-up of secondary clays
as conparecd witl the kaolins walch remained on thie site
o tie parent rock uncontamninated by oiler materials voth
orzanic aud inorganics. turtihner it is to be extpected thet
cloys which hlave been transported oy tie action of natur
contain nany inpurities such es iron compounds, nica,
2lkalis and carbonaceous compounds. Depending upon the
variation oi impure matter content, secondery clayc can

ve surtaer clasgified.
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Clay Tynes

oif clavs according to taneir

evclution of major types of clay
frcn vericus points of view. For many purpe

oractice of tne technologist tie following

seenis to ve instructive and useful Zor the

vasic implication of some general geologic

4o Primery (or residual) clays
I. Keolins (wnite, firing wvaite o

II, Red-burning

different kinds of roc.

3. Colluvial clays (pr

C. Secondexy (or transported) ¢

f\.
16}

I. Deposited in water
a) karine clays or sitales (wh
vall clays and
refractory clays or
clays and shales)
b) Lacusirine clays deposited
awamps (fire clays o

red-burning clays, ¢

L]

aectically landslid:

origin and

deposits may be regarded

in the

~
C3esS

-~

classification

al xncwledze.

1izht cream)

L

residual clays (derived from i

’ﬁ
Al

(49}
2]
fo
[ O]
(%]
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¥
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ite-ourning clays,

A

edimenvary xaolins

shales, impure
in lalkec and
r slh.ales,

impure

alcareous clays,

usually az surface depogitc
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7e Otner fillers aund carriers 5,9 %o
8o lre vrick and block S, '3
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in the world kaolin production with around 20 %o 25%.
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| Sedlec dla ________ rl§§§ _____ &ézQQ,_QQLQE--Q;QQ_,_Q e3_..9,02_..0,12__ 0,40 | 12,62 __
| Fremier __________ [ Cusr____| 46,031 37,88 0,89_1 0,29 _ 0,f1 0,04 i 0,29 ! 13,67 __
| Kolloid __________| g§§5 ..... fézéi--é&;!é__9;§Z_q_Qzl2---9;24---9;94-:-9112__-_lQLQl__- !
| Kaolin Ya/ilf ____ | Couk____| 52,50 ) 32,65 0202 Qo420 | 0,00 . 0,45 | 1,00 12,00 __ &
| firschenreuta ___ IR S | 47,60 ] 37,24 _Qzég_ﬂ_gz21--_9129---911§_%_lzgl____llzig__- !
| Hivschau K1 __ pag_ ____L 40,103 30,00 1 0,40 1 0,30 10,10 _ - ___ 1,90 _. 12,10 __
| Hirscihou & 80 ____ EE:Z------21;29_-22;&9J-9;29___9129__;9;lQ_J_Q;EQ_q_9199____l1199___
| Cnina Clay 2000 _ [#ig ____ hi2199__22;99--9;22_-_9129-J__:___J__:-__4_2;19__L_llLQQ__;
 Kelmdive BobRal Q1 Gol_ 152,90 | 31,00 ) 0,53 0,20 _ 0,30 0,20 | 0,74 4 11,30 _
| goriewite "Sokal [GLR_ 155,00 | 31,22 | 0,07 0,14 0,2f 0,20 | 0,25 | 11,14 __
| .China Clay GROLEG |bkngland | 47,02 | 37,93 | 0,55 | 9,02 0,23 | 0,23 | 1,71 | 12,37 __
[ hina Clay 8P | Eegééﬁé_nilzig_bQZ;IQ_-Q;29___9;95__%9;21__ 0,10 1 1,30 _| 12,62 _ |
| Spain & 201 ______| spain [ 21,40 | 32,00 1 0,00 | =-____L 0,20 10,10 | 0,80 1 12,00 _ |
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table Live O Survey_of Uome dell-known iire Clays_ilrom Liddle-buropeuan irca
e ——————— e e o o e e 3 e o e e o e e o o
______ ..._..____,_.._91_1911}19%_&}‘.2‘3}.\‘[&22 e
510, | 41,05 | Fe,05 | 210, | Ca0 | M0 K0+ | posn of
< « lia,0 donition
————————————————————————————————————— P——--—- ————————---——-Jr--———————-—-.— nfens e e e o G wy = -
Kling enbers FRG | 53,00 32,10{ 1,70 0, 30 0,70 11,90
ifalle goit | 65,60 | 23,901 0,50 0,40( 0,15 0,05 0,81 £, 30
npg e Suu | 47,50 | 35,20 2,40} 0,00 0,30] 0,10 0,70 13,00
wCpin Gusn | 4¢,30 | 34,40 1,40 0,70 0,90 90,30 2,40 10, GO
mee Gssn | 51,50 | 32,30 1,90] 0,601 1,00] 0,30 2,50 Y, 80
N Gusit | 63,00 ) 23,70 ] 2,00 o,30) 1,20 0,30 2,00 7,50
wi-extra® doou | 45,23 | 37,64 0,92 1,2 0,261 0,25 0,84 13,95
___________________________________________ a____—_Jq__-_--__-____-__~_-J_-—---_—-J
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