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USA. The export  of kaolins by the USA has inc reased  signif icantly in r ecen t  y e a r s  (Table 1). 
Severa l  hundred thousand tons were  shipped to Europe.  This  was made poss ib le  by the opening up of 
depos i t s  of except ional ly  high-qual i ty  white kaolins in the s ta te  of Georgia  and by efficient quar ry ing  
methods and compounding based  on an in-depth study of the s e r v i c e  p r o p e r t i e s  of the individual kaolin 
f rac t ions  and on an invest igat ion of the poss ib i l i ty  of obtaining products  with p rede t e rmined  p rope r t i e s  
f rom them.  

These  studies resu l ted  in the following f rac t ion  c lass i f ica t ion  of kaol ins:  coa r s e  (par t ic les  l a r g e r  
than 2 g), op t imum (par t ic les  of 2-0.25 p), and fine (part ic les  f iner  than 0.25 p). 

The pa r t i c les  of tess  than 2 # consis t  of plates  of the hexagonal s y s t e m  and occur  as  individual 
c r y s t a I s  or an i so t rop ic  agg rega t e s .  In the wet s ta te  they a r e  plas t ic ,  the i r  d ry  s t rength  is high,and the i r  
a f t e r - s h r i n k a g e  cons iderab le .  

The pa r t i c les  l a r g e r  than 2 ,~ a r e  m o r e  i s o m e t r i c  and occur  in the fo rm of f lakes which cons is t  of 
f i rmly  ioined columnar ,  often v e r m i c u l a r  agg rega t e s .  They a r e  br i t t le  and the i r  a f t e r - s h r i n k a g e  and dry 
s t rength  a r e  low but compounding with a fine f rac t ion  can give the finished product  an opt imum combina-  
t ion of s t rength  and a f t e r - s h r i n k a g e .  

The fine f rac t ion  of the kaolin cons is t s  mainly of montmor i l loni te  and contains colloidal f e r ro t i t an ium 
a d m i x t u r e s  as a r e su l t  of weather ing.  
cant fac tor  in the mechanica l  s t reng th .  

TABLE 1. USA Expor ts  of Kao- 
l ins,  Tons 10 '~ 

Year 

1965 
1970 
~71 

Total 
amount 

3604 
4920 
4886 

Supplied for the pro- 
duction of 

i white burning 
paper ! ceramic 

~183 :85 
2535 i20 
2172 216 

The propor t ion  of this f rac t ion  in the finished product  is a s ignif i -  

Modern centr ifuging methods make it poss ib le  to regula te  
the g ra in  s ize  d is t r ibut ion of the kaolins and to identify kaolin 
va r i e t i e s  with speci f ic  useful  p rope r t i e s  in the var ious  s t r a t i -  
graphic  hor izons  in the qua r r i e s  in o rde r  to p revent  con tamina-  
t ion with unwanted inclusions .  

The montmor i l lon i te  content and var ia t ions  in the c ry s t a l  
la t t ice  a r e  usual ly control led by means  of d i f ferent ia l  t he rma l  
ana lys i s .  The chemica l  Composition of the kaolins f rom the 
pr inc ipa l  deposi ts  in the USA is given in Table  2 [1, 2].. 

Czechoslovakia .  The kaolins of Karlovy Vary  a r e  used 
in the European c e r a m i c s  industry and a r e  a mix ture  of kaolins 

TABLE 2. 

Location of 
deposits 

Georgia 

Florida 

Washed kaolin. 

The Chemical  Composi t ion of USA Kaolins 

I P%Uoles I Oxides, ~0 
finer than i 

I ~  45,20138,05 0,494 t,95 
- * 1,43 kn~ 38,51 0,442 45,681 

] 73" ] 46,00137,80 ] 0,60 0,40 

CaO MgO K20 

0,26 0,30 0,04 
0,24 0,14 0,14 

0,I0 0,15 0,25 

Na,O o t h e r  so~ I adlTliX-- 
I tures 

I 

0,02 ! 0,05 13,51 
0,04 [ 0,02 13,5l 

0,20 ] 0,035 t 14,0 
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TABLE 3. The Charac te r i s t i cs  of Czechoslovakian Kaolins 

Indices* 

commercial grades 

SedliCela Osmoza imperial 

Bottoms on 0.06 mm screen, % 
Viscosity,'~ 
Bending strength, kg/cm z 
Total shrinkage (Se-ger cone 14), % 
Water absorption (Se~er cone 14), % 
Refractoriness, Seger~cone 
Content, % 

SiO~ . . . . . . . . . . . . . . . . . . . .  
AI~O~ . . . . . . . . . . . . . . . . . . . .  
F%Oa 
TiO= . . . . . . . . . . . . . . . . . . . .  
CaO . . . . . . . . . . . . . . . . . . . .  

other admixtures 
alkali (calculated from the shortfall for 100%)! 

I 

0,02 
15--40 
14 
17,0 
3~ '1 

47,25 
37,20 
0,85 
0,20 
0,70 
0,20 

12,45 
1,15 

*The plasticity of all kaolins is good and their color white. 
SThe slips contain 1.5% Na20H a. 

0,03 
20--60 
18 
16,9 
5,0 

35--36 

47,46 
37,50 

1,0 
0,30 
0,50 
0,I0 

12,60 
0,54 

0,03 

IF  ,~ 
16,8 
5,0 

35--36 

47,30 
37,58 
0,90 
0,25 
0,65 
0.05 

12150 
0,77 

Premier 

0,03 
15--30 
14 
16,6 
5,5 

35--36 

47,35 
37,40 
0,95 
0,25 
0,70 
0,05 

i2,50 
O, 80 

f rom deposits at Sedlice, Imakov, Osmoza, Kaolina, Podlezi, and Bohemia near the city of Karlovy Vary 
in Western  Bohemia.  

The kaolins a re  sorted,  washed, and processed  to four commerc ia l  grades .  The chemical  composi-  
tion and proper t ies  of the kaolins are  given in Table 3. The Karlovy Vary kaolins were formed in the 
Te r t i a ry  period as a resul t  of the kaolinization of granites  which differed not only in their  content of feld- 
spar  and plagioclase but also in that of quartz,  biotite, and muscovite.  It is an interest ing fact that the 
quality of the Karlovy Vary kaolins var ies  with the height of the deposit  above sea level, i.e., it improves 
with the bedding depth owing to differences in the tectonic conditions. The principal s t ruc tu re - fo rming  
minerals  of Karlovy Vary kaolins are  quartz and kaolinite, and the kaolins usually contain also muscovite 
or illite or their  combinations with small  montmorr i l loni te  inclusions.  Sometimes there  are  mere  t r aces  
of these minerals  and somet imes  they a re  absent al together .  Biotite occurs  only in the deep-lying s t ra ta .  

The secondary  hard minera ls  somet imes  include tourmaline and z i rcon and here  and there  also 
topaz and zirwaldite,  and the secondary heavy minerals  occur in the form of pyri te ,  s ideri te ,  hematite, 
anatase,  and small  amounts of ruti le.  The lat ter  two minera ls  Were formed f rom biotite which in the 
original state contained about 4% TIC2. Kaolin with a relat ively high content in organic substances was 
found to contain pseudomorphoses  of anatase or mixtures of anatase with fut i le .  

The quantitative ra t ios  of the principal  minerals  in the individual fractions of the kaolins of the 
deposits  now being worked a re  a lmost  identical. The kaolinite content is highest in the fine fractions and 
it dec reases  slowly with an increase  in the par t ic le  size while the percent  quartz and mica (muscovite 
and illite) inc reases .  In the Osmoza kaolins, for example, the kaolinite content is 80-90'% for grains of 
1-8/~ only 55-20% for grains of 32-63 ~o 

It was established that the illite improves  the rheologicaI  proper t ies  of the kaolins. 

The i ron and ti tanium content of the various gra in  size fractions is of considerable significance for 
the ce ramics  industry.  A product containing a minimum of Fe and Ti can only be obtained by eliminating 
the clayey substance of par t ic le  size finer than 20 # f rom the kaolins before washing. 

Karlovy Vary kaolins became well known in Europe toward the end of last century.  In the 20th 
century they began to be exported to all European  countries with a developed ce ramics  industry.  The 
main use rs  a re  industrial  establ ishments  in Czechoslovakia and the German Democra t ic  Republic. 

As long ago as 1974 the International Congress  on Analytical and Applied Chemist ry  in Copenhagen 
adopted the commerc ia l  grade  Sedlice la  of Karlovy Vary kaolin as the international standard for ce ramic  
kaolins but an in-depth study of the Karlovy Vary kaolins was not undertaken until the sixties [3]. 

Bri tain,  Bri t ish  kaolins a re  confined to the Armor i can  and Hercynic  folding and were formed during 
the geological  periods f rom the grani te  rocks  of Cornwall and Devon. They occur as remanent  deposits 
f rom pure r  kaolinite. 
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The chemical composition of the calcined kaolin is as follows: 52.1% SIO2, 0,1% TiO2, 0.75% Fe203, 
42-43% A1203, 0.1% CuO, 0.1% MgO, 1.5-2.0% K20 , and 0.1% Na20. The main contaminant, therefore,  is 
K20. 

The kaolins are used for high-chamotCe refractories intended mainly for blast furnace shafts (where 
a low iron content is especially important), for some subsidiary parts of ceramic kilns, and for mono- 
lithic products [4]. 

A thorough analysis of kaolins makes it possible to improve the technology at the establishments of 
the ceramics and refractories industry and to manufacture products with properties which do not vary. 
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