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T h i s  r e p o r t  r e p r e s e n t s  work p e r f o r m e d  b y  t h e  G e o l o g i c a l  a n d  
N a t u r a l  H i s t o r y  S u r v e y ,  a n d  i s  r e l e a s e d  t o  t h e  o p e n  f i l e s  i n  t h e  
i n t e r e s t  o f  m a k i n g  t h e  i n f ' o r . m a t i o n  more  r e a d i l y  a v a i l a b l e .  T h i s  
r e p o r t  has n o t  b e e n  e d i t e d  o r  r e v i e w e d  f o r  c o n f o r m i t y  w i t h  
G e o l o g i c a l  a n d  N a t u r a l  H i s t o r y  S u r v e y  s t a n d a r d s  a n d  
n o m e n c l a t u r e .  



Ladysmith Kaolin Investigation f o r  Ii. L. PFflliaats 

Condition of Sample Used 

The materiel  on which work was done i s  a white t o  gray, dried, 
hard, compact clay containing spots of i ron  s ta in .  

l t ineral  Constituents 

The minerals identifies by opt ica l  methods are?  Kaollnite 
(hydrous aluminum s i l i c s t e ) ,  Quartz ( s i l i con  dioxide), Ruti le  ( t i t an iua  
dioxide), Hematite ( i ron oxide), Limonite (hydrous i ron oxide), and or-. 
ganic material (probably f ine ly  dlvid6d hmus) . 

The cons t i twn t s  involved as ref ining problems may be referred 
t o  as kao ' l idte ,  quartz, iron, end organic m t e r i a l .  

The Percent= Amounts, of Constituents .--. --- - 
JCaolinite aLfnlmm-50% maxlmm---"7@ 
Quartz I 30% R 

(I I 
50% 

Organic and t races  1.55 
i ron  

Although kaol ini te  9s the most abundant 5Iwral it i s  present 
i n  s h e s  ranging fron 0.008 ralllimeters dosm t o  sub-microscopic size.  
The quartz ranges i n  s i z e  from 0.4 nii l l lneters  t o  about 0.0% millimeters. 
It i s  necessary therefore t o  corlsider percentage mineral. oomposition re- 
l a t i v e  t o  grain size. Without crushing o r  violent dispersing fract ions 
taken by screening and s e t t l i n g  i n  water show the following percentages of 
c r i t i c a l  grain sizes.  The s a p l e  used passed through a acreen with 103 
mesh t o  the inch before being separated. 

283 W l l e r  than 0.00L3 millimeters; this f rac t ion  i s  com- 
p le te ly  q w r t z  free.  It can be readi ly dispersed and flocculated and 
shows good coverage when dry. 

35% T h i s  f r ac t ion  is  la rger  than 0.0063 millimeters and 
smaiier t k n  6.33'57 ;~ f lUmete r s  (screen, 306 mesh t o  the inch). it i s  
essent ia l ly  qusrtz f r ee  cmtaininz only very fine-grained qusrtz.  It 
too is eas i ly  dispersed and flocculated but lacks the good coverage of 
the smaller grain s i ze  fractfon. 

2% T h i s  f rec t ion  i s  1a1ge1 than 0.0046 millimeters end 
smaller than 0.182 m l l l h e t e r s  (screen, 200 mesh to  the inch). It con- 
t a ins  much quartz and hence i s  g r i t t y .  Some of the 'grains' a re  undis- 
persed aggregates. It i s  d i f f i c u l t  t o  f locculate  and has no coverage. 



15% This much of the  sample would not pass through the 
200 mesh to an inch screen. It i s  mde up of sand grains end clay ag- 
gregates. Mild p b i c a l .  dispersing and crushing methods appUed to the 
two coarser  f rac t ions  would increase the percentages of the two f i n e r  
f r ac t ions  without a mnrked decrease i n  grain  s iee  since it would serve 
to break up the aggregstes i n t o  individual g r a b .  

The 6% of the sample which is under 0.0046 milllmetexs (the 
two f i n e r  grained f r ac t ions )  has poss ib i l i t i e s  for use in the p p e r  in- 
dustry. The amount of this t h a t  could be used depends on the paper in- 
dustry 's  requirements. The chEracterist ics necessary we: 

1. That it be e a s i l y  dispersed. 
2, That it have the proper grain size.  
3. A ainimum of g r i t  o r  ahresive material. 
4 .  The a b i l i t y  t o  b~ readi ly  flocculated. 
5. That it shows s d f l c i e n t  coverage a f t e r  flocculation. 
6 .  Thet it hss the  proper color. 

Various methods and procedures h&ve been appU.ed t o  the  sm@e 
t o  obtain  B product st i t isfylng these qaal i f icet ions .  It was found t h a t  
kao l in i te  of the proper grain  s i z e  that can be dispsrsed i s  obtsineble. 
It is g r i t  f r e e  and e a s i l y  flocculated thereby making good coverage. 
The most s a t i s f ac to ry  procedure t o  meet these requirements on thi.s eample 
i n  the leboratory a r e  a s  follows. 

A p e l b i n m y  s i e e  separation i s  made e i the r  bj  screening o r  
s e t t l i n g  i n  water t o  obtain pa r t i c l e s  0.188 lalllimeters and smaller i n  
siee.  A m e g a t e s  la rger  than this may be dispersed by crushing o r  v io len t  
dispersing in water and run t t i u g h  again. A frfiction of the proper 
grain  s ize ,  probably a marlmum of 0.0043 millimeters, is next taken of f  
by drawing f ~ o m  t i  suspension. A dispersing agent i s  added here to keep 
the gra ins  f ron  coagulating. SoHum oxylate, sodium cerbonate, sodium 
s i l i c a t e ,  end sodium pyrophosphate e r e  all recommended as  good f o r  t h i s  
purpose. The materiel  i s  then t rea ted  f o r  color. 

The gimrtz has been eliminated and the a l i g h t  gray and pink 
colors a r e  due t o  t he  presence of orgznic matter and i ron  oxides. The 
water suspen~ ion  i s  heated r i t h  hydrogen peroxide t o  bleach the organics. 
Ni t r ic  ac id  i s  then added t o  oxidize the i ron  nhich i s  then converted t o  
the hydroxids of i r o n  by the addi t ion of ammonim chloride and anrmonim 
hydroxide. Hydrogen su l f ide  bubbled through the suspension then pre- 
c i p i t a t e s  the black i r o n  su l f ide  which i s  taken i n t a  solut ion by washing 

i s  then rmoved r i t h  with hok oJidrochloric aeid. Tiie reiilahi-- ---'*-- 
carbon disuLfide which i t s e l f  i s  removed by alcohol. Iron oxides of 
very f i n e  grain  s i e e  can be removed a i thout  converting t o  the  hydroxide 
by s inp ly  bubbling hydrogen sulfide gas through the  suspension and then 
washing with  d i l u t e  hydrochloric acid. 

These lest procedures a r e  obvious1.y too involved t o  be prect i -  
cal .  A r e l a t i v e l y  white semple can he obtained by simply drylng the  s ized 
sample and burcing o f f  the  carbnsceous m t t e r .  T h i s  however changes 
the grxy to e r h l t e  with a pinkZsh cas t  due t o  the still  present iron. 



Yagnetlc removal of the i ron  is  impossible due t o  the f i n e  grain 
size.  Eypochlorous acid i s  often used couimercially ss an oxidizing agent. 
Boiling i n  hydrochloric acid removes the i ron  o d d e s  but destroys the 
f i n e r  kaol in and prevents flocculation. 

The samples obtained show the r e su l t s  of several of the methods 
t r i e d  i n  attempting t o  meet the qualffications.  It i s  probable thtit Ff 
these were compered a i t h  the exact requirements a sat isfactory kaolfni te  
could be obtained by modifying o r  adding to the procedure. 


