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ACTIVATION OF CLAYS. 

PART ONE 

A b s t r a c t ; 

1 , Cation exchange c a p a c i t i e s of some 
l o c a l c l a y s have been determined by a 
method which measures the adsorpt ion 
of methylene b l u e . I t i s shown t h a t 
the method i s not a l t o g e t h e r s a t i s f a c t o r y . 

2. Acid l e a c h i n g experiments on three 
l o c a l c l a y s and one New Zealand c l a y are 
d e s c r i b e d . I t i s shown t h a t two of the 
l o c a l c l a y s can be made h i g h l y a c t i v e i n 
d e c o l o u r i z i n g d i r t y o i l . Condit ions f o r 
maximum a c t i v a t i o n by a c i d l e a c h i n g are 
roughly e v a l u a t e d . 

1 . INTRODUCTION. 

The a c t i v i t y of c e r t a i n c l a y s i n b leaching and other 

a d s o r p t i v e p r o c e s s e s has long been known and used In I n d u s t r y . 

The e v a l u a t i o n of i n d i v i d u a l c l a y s f o r such purposes i s e n t i r e l y 

e m p i r i c a l . A g r e a t d e a l of r e s e a r c h on a c t i v i t y and a c t i v a t i o n 

of c l a y s has been c a r r i e d out ainoe 1930, but as y e t , the f a c t o r s 

underly ing a c t i v i t y remain obscure. 

Many d i f f e r e n t c l a y s have proved u s e f u l a s o i l 

d e c o l o u r i z i n g a g e n t s , a l though qui te o f t e n i t i s found t h a t of 

two c l a y s which appear s t r u c t u r a l l y and chemically the same, 

one may d e c o l o u r i z e o i l to a h igh degree while the other i s of 

l i t t l e use i n t h i s r e s p e c t . 

Clays of the montmori l lonite group are u s u a l l y a s s o c i a t e d 

w i t h a high degree of a c t i v i t y . Clays of t h i s type have a r e l a t i v e l y 

l a r g e number of exchangeable c a t i o n s , and high exchange c a p a c i t y 

has been a s s o c i a t e d with d e c o l o u r i z i n g a c t i v i t y . However, no 

g e n e r a l r e l a t i o n s h i p has been found between exchange c a p a c i t y 

and a c t i v i t y . Although a c t i v e c l a y s u s u a l l y have r e l a t i v e l y 

high c a p a c i t i e s , not a l l c i L y e of h i g h c a p a c i t y are a c t i v e . 



2. 

Some n a t u r a l l y a c t i v e c l a y s have been improved by 

a c i d l e a c h i n g . In f a c t some of the b e s t d e c o l o u r i z i n g . c l a y s 

are prepared from c e r t a i n b e n t o n i t e s of r e l a t i v e l y low n a t u r a l 
! 

d e c o l o u r i z i n g a b i l i t y . ' 

In the broader scope of t h i s p r o j e c t i t i s hoped' to 

throw some l i g h t on t h e - r e a s o n s f o r n a t u r a l c l a y a c t i v i t y , 

and the f a c t o r s i n v o l v e d i n the improvement of a c t i v i t y by a c i d 

l e a c h i n g . However, the i n i t i a l work has been conf ined to a mors 

or l e s s e m p i r i c a l study of a few l o c a l c l a y s , some of which have 

proved a c t l v a b l e to a p o s s i b l y commercial degree. The e v a l u a t i o n 

of these c l a y s i s i n c i d e n t a l to the l o n g e r term p r o j e c t . I t i s 

hoped t h a t the d a t a obtained from l e a c h i n g s t u d i e s may e v e n t u a l l y 

prove u s e f u l i n forming an explanat ion of Improved a c t i v i t y . 

2. MATERIALS EXAMINED. 

The f o l l o w i n g c l a y s have been used in the i n v e s t i g a t i o n . 

Each i s i d e n t i f i e d by a l e t t e r : 

Ai From Hackham r a i l w a y c u t t i n g . 

B. it » » it 

6; ti H a l l e t t s Covei 

d; ii Port Wil lunga. 

E. ii Hkckham ra i lway c u t t i n g . 

F. ii ir ii it 

G. it ir ii if 

H. ii Noarlunga. 

J. ii New Zealand. 

K, Imported F u l l e r s Earth, ex S h e l l 

L. From Birdwood (Kaolin d e p o s i t ) . 

M. 11 Lake Fowler , Yorke P e n i n s u l a . . 

Another Imported F u l l e r s Earth sample,; d e s i g n a t e d 

500 0, has a l s o been used. 



A l l l o c a l c l a y s were e l u t r i a t e d t o e l i m i n a t e sands, 

d r i e d , and ground to pass 200 mesh. 

Only samples 0, F, J , and M have been used i n l e a c h i n g 

t e s t s to d a t e . 

3. ANCILLARY MATERIALS. 

The " d i r t y o i l " used f o r d e c o l o u r i z i n g t e s t s was obtained 

from The S h e l l O i l Co* rec lamat ion works a t Birkenhead, This i s 

used crankcase o i l which has been steam and a c i d t r e a t e d , n e u t r a l -

i z e d w i t h l ime, and f i l t e r e d . Thus i t i s i n the c o n d i t i o n 

immediately p r i o r to the f i n a l c l a y - t r e a t m e n t s t a g e . 

4. EXPERIMENTAL PROCEDURE AND RESULTS. 

4»1 Determination of Cation Exchange C a p a c i t i e s of Clays> 

Exchangeable c a t i o n s have been determined i n most of the 

c l a y s l i s t e d by a method due to Robertson and Ward ( l ) . The method 

i s to measure the adsorpt ion of methylene blue by the c l a y , the 

authors c la iming t h a t under p r e s c r i b e d c o n d i t i o n s , t h i s adsorpt ion 

I s almost e n t i r e l y by c a t i o n exchange. 

Method. 

A s u i t a b l e weight of c lay i s t r a n s f e r r e d t o a g l a s s -

stoppered b o t t l e , and 25 ml. of standard methylene b l u e s o l u t i o n 

(approximately 0.3$) added by p i p e t t e . The mixture i s shaken 

f o r 20 minutes and then c e n t r i f u g e d . An 'a l iquot of the super-

natant l i q u o r i s s u i t a b l e d i l u t e d i n 0 . 1 N a c e t i c a c i d , and the 

o p t i c a l d e n s i t y measured a t a wavelength of 620 m i l l l - m i c r o n s , 

a g a i n s t a r e f e r e n c e of d i s t i l l e d water . Using"a standard o p t i c a l 

d e n s i t y curve f o r . methylene b l u e , the amount of dye adsorbed on 

the c l a y can be determined, and hence the c a t i o n exchange c a p a c i t y 

c a l c u l a t e d . 

The dry weight of c l a y required f o r t h i s t e s t i s t h a t 

which, a f t e r adsorpt ion under the s p e c i f i e d c o n d i t i o n s , l e a v e s 

i n s o l u t i o n between 0.5 and 15 p e r cent of the o r i g i n a l dye. 



4. • 

Two or t h r e e t e s t s are u s u a l l y required t o determine the amqunt 

of c l a y required t o s a t i s f y t h i s c o n d i t i o n . The p r e p a r a t i o n and 

s t a n d a r d i z a t i o n of methylene b lue s o l u t i o n s i s d e s c r i b e d in an 

appendix to t h i s r e p o r t . The exchange v a l u e s determined f o r the 

v a r i o u s c l a y s are shown i n Table 1 . 

The exchange c a p a c i t y of F u l l e r s Earth 500C was a l s o 

determined on d u p l i c a t e samples by convers ion t o the calcium form, 

e l u t i n g and e s t i m a t i n g the caloium. 

Procedure. 

The c l a y samples, i n small Buchner f u n n e l s , were f i r s t 

washed wi th ammonium n i t r a t e s o l u t i o n to e l i m i n a t e any f r e e 

s u l p h a t e , then with approximately 30 volumes of normal calcium 

n i t r a t e s o l u t i o n . Gentle s u c t i o n was used to g i v e a v e r y slow 

l i q u o r t r a n s f e r . The c l a y s were then washed with 95 cent 

e t h y l a l c o h o l , and e l u t e d with 2 normal ammonium c h l o r i d e s o l u t i o n . 

Calcium was determined i n the e l u a t e s by p r e c i p i t a t i o n as o x a l a t e , 

i g n i t i n g the p r e c i p i t a t e and weighing the ox ide . The exchange 

c a p a c i t y values determined f o r the c l a y a r e a l s o shown In Table 1 , 

TABLE 1 . 

Cation Exchange C a p a c i t i e s . 

Clay 
Capacity 
meq/100 g. 

Methylene blue adsorpt ion me thod. 

A (Hackham) 39.5 
B . ( » ) 35-5 
C ( H a l l e t t s Cove) 29 
D (Pt . Willunga) 21 
E (Hackham) 40 
F ( « ) 41 
G • ( » ) 40 . 
H (Noarlunga) 17 
J (New Zealand) 1 1 
L (Birdwood) 2 
F u l l e r s Earth 500C 55 

Calcium e l u t i o n method. 

F u l l e r s Earth 500C: ( l ) 7 3 . 2 
(2) 72.8 



4. 2 A old A c t u a t i o n of P l a y s . 

Note: A l l a c i d treatments are I d e n t i f i e d by the 

l e t t e r d e s i g n a t i n g the raw c l a y , f o l l o w e d by a s t r o k e , then a 

number in the sequence 1 , . 2, 3> e t c ' f o r succeeding l e a c h e s of 

each c l a y . 

4 . 2 . 1 . , Standard Leaching Procedure! 

15 g . (dry weight) of c l a y i s r e f l u x e d with sulphuric 

a c i d of varying concentrat ion at a pulp d e n s i t y of 30 p e r cent 

s o l i d s , f o r Varying per iods of timet Iri sbme c a s e s , sodium 

c h l o r i d e i s added t o the l e a c h . 

Leaching i s c a r r i e d out in 100 ml, Q u i c k f i t f l a s k s 

f i t t e d wi th two-way adaptors . Mechanical s t i r r i n g i s provided 

through a s p e c i a l s e a l e d b a l l - r a c e c a r r i e d c e n t r a l l y i n the 

a d a p t o r , and a w a t e r - c o o l e d condenser i s f i t t e d to the o t h e r ( s i d e ) 

arm of the adaptor . An e l e c t r i c hot p l a t e i s used f o r heating*. 

At the end of the l e a c h p e r i o d , the c l a y i s f i l t e r e d on a small 

Buchner f u n n e l , and washed w i t h d i s t i l l e d water. The f i l t r a t e 

and washings are made up t o a volume of 100 ml. f o r a n a l y s i s . 

The f i l t e r e d c l a y i s f u r t h e r washed, a i r - d r i e d , and ground t o pass 

200 mesh. 

4 . 2 . 2 . Hackham Clay. 

In the f i r s t l e a c h , F / l , 60 g . dry weight of c l a y 

were mixed w i t h 100 ml.- of d i s t i l l e d water in a 250 ml, f l a s k . 

47 g. of concentrated h y d r o c h l o r i c a c i d were added, and the mixture 

heated by a mantle h e a t e r . Mechanical s t i r r i n g was provided 

through a short a i r condenser i n the neck of the f l a s k . 

The c l a y was r e f l u x e d f o r 2 hours , then f i l t e r e d and 

washed on a Buchner f u n n e l . The f i l t r a t e . a n d washings were made 

up to 250 ml. and the l i q u o r was analysed f o r alumina, i r o n , 

calc ium, and f r e e a c i d . The c l a y was f u r t h e r washed with d i s t i l l e d 

w a t e r , a i r d r i e d , and ground to pass 200 mesh. 

Subsequent l e a c h e s of c lay F were c a r r i e d out according 

to the Standard Leaching Procedure, 



D e t a i l s of a c i d s t r e n g t h , l e a c h time, and sodium 

c h l o r i d e added, f o r l e a c h e s of Hackam c l a y j 

• TABLE 2. 

Leaches of Haolsfaam Clay . 

Leach No. Leach time Acid s t r e n g t h NaCl added 
• h r . , % w/v g. 

F/2 51 25 
F/3 5f 10 4 
F/4 5$ 10 
F/5 5i- 20 
F/6 30 
F/7 8 25 -

The l e a c h l i q u o r s were analysed f o r alumina, i r o n , and 

f r e e a c i d . A n a l y t i c a l r e s u l t s are shown i n Table 3» 

TABLE 3. 

Leach Liquor A n a l y s e s . 

Liquor. Vol . 
'ml. A\P Free a c i d (H?SOa) 

R/f 
CaO 
g / 1 

F / l 250 9.4 1 4 . 0 14.2ft 2.5 
F/2 100 7 . 2 1 1 . 2 • 1 5 . 8 

/ F/3 11 0.9 5 . 9 §•7 
— 

F/4 11 3.04 8.4 — 

F/5 n 6.7 7.38 14 .8 
F/6 n 1 1 . 0 1 1 . 9 6 1 5 . 8 — 

F/7 it • 9.7 • 7.08 1 6 . 1 

ft. Hydrochloric a c i d . / NaCl added to l e a c h . 

4 . 2 . 3 . H a l l e t t s Cove C lay . 

The standard procedure was f o l l o w e d f o r l e a c h e s of 

t h i s c l a y , except t h a t i n l e a c h e s C/ l , C/2 and C/3, the f l a s k s 

were f i t t e d w i t h short a i r condensers, and the s t i r r e r s operated 

through them. D e t a i l s of a c i d s t r e n g t h , t ime, and sodium c h l o r i d e 

added f o r the p a r t i c u l a r l e a c h e s are shown In Table 4, 



7. 
TABLE 4. 

Leaches of H a l l e t t s Cove C l a y . 

Leach No. Leach Time Acid S t r e n g t h NaCl added 
h'r. % w/v f ^ 

0/1 5 i 10 
0/2 5$ 15 
0/3 5 i 20 — 
0/4 i o • 15 ~ 
0 / 5 10 20" 
0 / 6 10 25 
0/7 51 20 8 
C/o 8 20 ~ 

As b e f o r e , l e a c h l i q u o r s were analysed f o r alumina, 

i r o n , and f r e e a c i d , and the r e s u l t s are shown in Table 5'. 

TABLE 5. 

Leach Liquor Analyses . 

L iquor Vol . AI0O3 FepO} Free Acid (H2S04) 
ml. g/1 g / l ^ g / l 

0/1 100 1 . 3 5 4.84 1 1 . 1 
0/2 " 2.55 8 . 1 4 1 4 . 7 
0/3 " 3.0 13 .23 1 6 . 2 
C/4 B 6.8 1 . 9 3 8.4 
0/5 « 1 1 . 5 2.80 11." 1 
0/6 ,T 1 3 . 6 3 . 1 3 1 1 . 1 

/ 0/7 » 9 .2 8.28 9.4 
0/8 " 1 1 . 8 2.39 11.-3 

/ NaCl added to l e a c h . 

4 . 2 . 4 . New Zealand Clay . 

Three l e a c h e s of t h i s c l a y were c a r r i e d out , each a t 

a pulp d e n s i t y of 30$ s o l i d s . In each case a 30 g . sample 

of dry c lay was leached under r e f l u x f o r hours w i t h JO g. of 

s u l p h u r i c a c i d s o l u t i o n . The a c i d s t r e n g t h s used in the 

r e s p e c t i v e l e a c h e s J/1 , J/2 and J/3 were 10$, 15$ and 20$ (w/v). 

Leach pulps were s t i r r e d mechanical ly through s h o r t a i r condensers, 

w h i l s t heated on ar/e lec tr ic hot p l a t e . 
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At the end of the. l e a c h i n g p e r i o d , the c l a y s were 

f i l t e r e d on Buchner f u n n e l s and washed. The f i l t r a t e s and 

washings, were made up to 200 ml. and the l i q u o r s analysed f o r 

alumina, i r o n and f r e e a c i d . The r e s u l t s are shown'in Table 6. 

The c l a y s were f u r t h e r washed, a i r ~ d r i e d , and ground t o pass 
j 

200 mesh. 

TABLE 6. 

Leach Liquor A n a l y s e s 

L i q u o r Vol . 
ml. 

Free Acid (H9S0,) 
R/l 2 4 

J/1 
J / 2 , 
J/3 

200 
fl 
II 

10.0 
1 2 . 7 
18 .0 

0.86 
1 . 5 1 -

0.95 

2.6 

4 . 2 . 5 . Lake ' Fowler Clay • 

The standard procedure was f o l l o w e d f o r a l l l e a c h e s of 

t h i s c l a y . P a r t i c u l a r s of i n d i v i d u a l l e a c h e s are shown in Table 

7 . No sodium c h l o r i d e was added to these l e a c h e s ; 

TABLE 7. 

Leaches of P lay M, 

Leach No. Leach time . Acid S t r e n g t h 
. h r . % w/v . 

M/i 6 15 
M/2 6 20 
M/3 6 25 
M/4 6 30 
M/5 4 25 
M/6 4 30 
M/7 6 5 

The l e a c h l i q u o r s were analysed f o r alumina, i r o n , 

and f r e e a c i d , and the r e s u l t s are shown i n Table 8.' 



TABLE -8. 

Leaoh Liquor A n a l y s e s . 

L iquor Vol . 
ml. 

AlpO-z FepO-z Free Acid 

M / l 
M/2 

M/7 

100 
It 
n 
n 
it 
n 
it 

.8 3.0 24.9 

8.0 6.0 41.8 
10.3 6.95 4 8 , 8 

1 . 4 1 . 1 9 7 . 5 

4 . 3 O i l D e c o l o u r i z i n g . 

The standard procedure f o r determining the o i l -

d e c o l o u r i z i n g power of a c l a y i s as f o l l o w s . 

20 ml, of d i r t y o i l i n a 50' ml. beaker i s mechanica l ly 

s t i r r e d and heated on an e l e c t r i c h o t p l a t e . When the o i l 

temperature reaches 40°C, 2 g . (dry weight) of c l a y i s added and 

thoroughly mixed i n . The mixture i s heated a t a r a t e which 

b r i n g s the temperature to 150°C i n 10 minutes, and t h i s temperature 

i s maintained f o r a f u r t h e r 10 minutes. The o i l i s then f i l t e r e d 

through a Whatman 42 paper on a very small Buchner f u n n e l , 

and c o l l e c t e d i n a dry 100 ml., f l a s k . The funnel i s kept 

heated wi th a heat ing tape during f i l t r a t i o n . 10 ml. of the 

f i l t e r e d o i l i s d i l u t e d t o 50 ml. with l i g h t kerosene , and. the 

o p t i c a l t ransmiss ion measured i n \ inch tubes a t a wavelength 

of 430 m i l l i m i c r o n s . The standard f o r r e f e r e n c e i s the d i l u t e d 

o i l obtained by t r e a t i n g the d i r t y o i l w i t h the ' imported 

F u l l e r s Earth, K, according to the above scheme. 

Each of the ac id t r e a t e d c l a y s der ived from the leaching 

experiments , and the corresponding raw c l a y s , has been t e s t e d 

i n t h i s manner. The r e l a t i v e l i g h t t ransmiss ions of the r e s u l t i n g 

o i l s are shown i n Table 9# 
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TABLE 9* . 

O i l Deco lour iz ing A b i l i t y . • 

Clay % Light Transmission 
of Treated O i l . -

F (HackhaiJi) 41 
F / l » 87 
F/2 H 97 

/ F/3 » 71 
F/4 « 6 7 . 5 
F/5 " 92 . 
F/6 * 99 
F/7 » 95 

C ( H a l l e t t s Cove) 50 
C/l n 70 
C/2 » 75 
C/3 " 82 
0 / 4 H 82 • 
C/5 » 79 
c/6 » 74 

/ C/7 " 64 
c/B » 78 

J (New Zealand) 45 
J/1 « 61 
J/2 « 67 
J/3 " 85 

M (Lake Fowler) 25 
MA h 43 
M/2 ,r 45 
M/3 " 44 
M/4 " 41 
M/5 » 47 
M/6 » 44 
M/7 » 30 

/ NaCl added to l e a c h . 

< 

5. DISCUSSION. 

5 . 1 Cation Exchange C a p a c i t y . 

The methylene blue method f o r determining c a t i o n 

exchange c a p a c i t y i s s t a t e d to g i v e g e n e r a l l y lower r e s u l t s , 

than the more usual methods of e l u t l n g and determining a p a r t i c u l a r 

ion ( l ) . However, Robertson and Ward c l a i m that t h i s method 

g i v e s a r e a l measure of c a t i o n exchange c a p a c i t y , and advance 

reasons which they b e l i e v e could expla in why determinat ion of 

barium eluted from a c lay may g ive a high v a l u e . 
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The d u p l i c a t e r e s u l t s obtained f o r the F u l l e r s Earth 

5QOO by determinat ion of exchanged calcium are i n very c l o s e ' 
i 

agreement, and i t i s f e l t t h a t the e x p l a n a t i o n s advanced by 

Robertson and Ward f o r a h igh r e s u l t may not be v a l i d . Thqy 

suggest p r e c i p i t a t i o n of a d d i t i o n a l barium i n the c l a y by f r e e 

carbonate and s u l p h a t e . Free sulphate and carbonate i n the: 

above samples should have been replaced i n the p r e l i m i n a r y ;wash 

with ammonium n i t r a t e . s o l u t i o n . I t i s d i f f i c u l t t o see why the 

v a l u e s determined by the calcium method should not be reasonably 

t r u e . The methylene blue method g i v e s a value f o r F u l l e r s :Earth 

5000 which i s 25 per cent lower than t h a t obtained by the calcium 

method and i t would t h e r e f o r e seem that the methylene blue s 

method i s open to some doubt. However, the method i s probably 

a r e l i a b l e enough i n d i c a t i o n of the c a p a c i t y of a c l a y . 

The low r e s u l t s obtained by the methylene b l u e method 

may be explained by the i n s i s t e n c e on the condi t ion off adsorbing 

85 per cent of the dye p r e s e n t . The r e s u l t i n g exchange e q u i l i b r i u m 

may thus be somewhat short of complete s a t u r a t i o n of the c lay 

exchange s i t e s with methylene blue c a t i o n s . 

At t h i s s t a g e , work on exchange c a p a c i t i e s was d i s -

continued, because- from the r e s u l t s obta ined, and from the 

l i t e r a t u r e , i t appears there i s no c o r r e l a t i o n between exchange 

c a p a c i t y and d e c o l o u r i z i n g a c t i v i t y i n c l a y s . I f there i s any 

connect ion between the two, then i t i s confounded by o t h e r 

f a c t o r s . 

5 . 2 Acid Leaching of C l a y s . 

5 , 2 . 1 . General D i s c u s s i o n , 

From the l e a c h i n g experiments on the v a r i o u s c l a y s , 

and o i l d e c o l o u r i z i n g t e s t s of the products , , i t appears that the 

c l a y a c t i v i t y i s r e l a t e d in a s i g n i f i c a n t manner t o the amount 

of alumina removed by l e a c h i n g . The c l a y a c t i v i t y I n c r e a s e s 

to a c e r t a i n v a l u e , and d e c r e a s e s as t h i s value i s exceeded. 

The' amount of alumina removed a t maximum a c t i v i t y v a r i e s from 

one- c l a y to another. Figure 1 shows graphs of t r e a t e d o i l 

t ransparency p l o t t e d a g a i n s t alumina removed from the t r e a t e d 

c l a y s . 
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I t i s not p r a c t i c a b l e t o make f u r t h e r d i s c u s s i o n . 

of t h e s e r e s u l t s a t the moment, as r e p o r t s on p e t r o g r a p h i c 

and X-ray d i f f r a c t i o n examination of the c l a y s a r e not y e t 

a v a i l a b l e . These r e p o r t s and f u r t h e r d a t a w i l l be r e q u i r e d 

b e f o r e any I n t e r p r e t a t i o n can be. made, > 

5 . 2 . 2 . E f f e c t of A d d i t i o n of Sodium C h l o r i d e t o Leaches. 

Sodium c h l o r i d e was added t o l e a c h e s F/3 and C/7. '' 

The comparable l e a c h e s w i t h o u t sodium c h l o r i d e added are F/4 

and 0/3 r e s p e c t i v e l y . A l t h o u g h the products obta ined from 'the 

c h l o r i d e l e a c h e s i n each case y i e l d e d an o i l of s l i g h t l y b e t t e r 

l i g h t t r a n s m i s s i o n than the c l a y s l e a c h e d without c h l o r i d e , t h e 

d i f f e r e n c e was v e r y s m a l l . However, the. c l a y s l e a c h e d w i t h 

added c h l o r i d e appear to y i e l d a s i g n i f i c a n t l y l i g h t e r o i l than 

would be expected f o r the amount of alumina removed. The p o i n t s 

corresponding to c l a y s F/3 and C/7 i n the graphs of t r e a t e d o i l 

t r a n s p a r e n c y a g a i n s t alumina removed ( F i g . l ) are marked w i t h 

c i r c l e s , and i t i s e v i d e n t t h a t these p o i n t s are anomalous, and 

w e l l above the curve obta ined from c l a y s l e a c h e d w i t h o u t c h l o r i d e . 

5 . 2 . 3 ; Hackham C l a y , F. 

The d a t a show t h i s c l a y to be a l i k e l y commercial 

p r o p o s i t i o n f o r d e c o l o u r i z i n g used c r a n k c a s e o i l . I t can be 

made almost as a c t i v e as the imported F u l l e r s Earth a t present 

used by the S h e l l O i l Company. Ac id r e q u i r e d f o r s u i t a b l e 

t reatment would probably amount t o 8501b. of s u l p h u r i c a c i d p e r 

s h o r t ton of raw c l a y . 

5 . 2 . 4 . H a l l e t t s Cove C l a y , C. 

This c l a y a l s o appears to be a c t i v a b l e t o a p o s s i b l y 

commercial d e g r e e . Ac id requirements would probably be of the 

o r d e r of 650 l b s . of s u l p h u r i c a c i d p e r s h o r t ton of raw c l a y . 

5 ; 2 . 5 , New Zealand C l a y , J. 

This c l a y i s r e p o r t e d as a l r e a d y being commercia l ly 

t r e a t e d . Very l i t t l e has. been done w i t h t h i s d a y s i n c e some 

l o c a l c l a y s appeared a p p r e c i a b l y a c t i v a b l e . I t was i n c l u d e d 
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i n the i n v e s t i g a t i o n only because i t ,is a known a c t l v a b l e c l a y . 

Since o t h e r s were d i s c o v e r e d , t h e r e was no point in p e r s i s t i n g with 

t h i s sample. • 

The l a a c h e s c a r r i e d out do not appear to have a c t i v a t e d 

the c l a y t o i t s maximum, as seen from the curve in F i g u r e 1 . •-

5 . 2 . 6 . Lake F o w l e r . C l a y , M. 

The l 5 a c h e s c a r r i e d out on t h i s c l a y have shown t h a t 

i t I s not s u f f i c i e n t l y a c t i v a t e d by t h i s type of treatment to 

achieve commercial i n t e r e s t . I t was observed that f o r l e a c h e s 

of 4 hours and 6 hours durat ion r e s p e c t i v e l y with 25 p e r cent 

and 30 p e r cent a c i d , the c lay d e r i v e d from the s h o r t e r l e a c h i n g 

term was s l i g h t l y super ior i n - e a c h case , a l t h o u g h the amount of 

alumina removed a t each a c i d s t r e n g t h was constant f o r both 

p e r i o d s of l e a c h i n g , 

6. REFERENCES, 
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APPENDIX. 

14. 

1 . Determination of Moisture In C lays , 

The moisture content had to "be known'for a l l raw and 

a c i d t r e a t e d c l a y s . This was determined by drying the c l a y s -

overnight ( l6 h r . ) i n an oven a t 105°G, 

-2. Preparat ion and S t a n d a r d i z a t i o n of Methylene Blue S o l u t i o n . 

3.0 g. of BDH standard s t a i n methylene blue (hydrochlor ide) 

was d i s s o l v e d in hot d i s t i l l e d , water , cooled, and ma.de up t o one 

l i t r e i n a vo lumetr ic f l a s k . 

This s o l u t i o n was s tandardized by p r e c i p i t a t i o n of the 

•dye dichromate by a d d i t i o n of a measured volume of standard 

potassium dichromate s o l u t i o n . The excess dichromate was t i t r a t e d 

with standard f e r r o u s ammonium sulphate s o l u t i o n . 

The standard dye s o l u t i o n contained 0 . 2 6 l per cent of 

methylene b l u e . 

3* O p t i c a l Absorpt ion Spectrum of Methylene Blue S o l u t i o n . 

A sample of the standard dye s o l u t i o n a t a d i l u t i o n of 

1:500 was used t o obta in an absorbance curve . The t ransmit tance of 

t h i s s o l u t i o n was measured over the range 400 t o 7°°roi l l lmloron6, 

using d i s t i l l e d water as a r e f e r e n c e . 

Maximum absorbance occurred a t 620 m i l l i m i c r o n s , 

4. Standard Curve f o r O p t i c a l Est imat ion of Methylene Blue S o l u t i o n s . 

A l i q u o t s of the standard dye s o l u t i o n were d i l u t e d i n 

0 . 1 normal a c e t i c a c i d by f a c t o r s of 1000 up t o 10000. O p t i o a l 

d e n s i t i e s of the r e s u l t i n g methylene blue s o l u t i o n s were measured 

a t a wavelength of 620 m i l l i m i c r o n s , a g a i n s t d i s t i l l e d water as 

r e f e r e n c e . The dye c o n c e n t r a t i o n s expressed as p a r t s p e r . m i l l i o n 

were p l o t t e d a g a i n s t o p t i c a l d e n s i t y to g i v e a standard curve , 

which was l i n e a r over the concentrat ion range g i v e n . 

Note: A c e t i c ac id was used i n d i l u t i o n s of t h e dye 

s o l u t i o n to i n h i b i t adsorpt ion of the dye on g l a s s - w a r e . 
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5 - O p t i c a l Transmit tance of Reclaimed O i l . 

A sample of rec la imed o i l ( S h e l l O i l Col L t d . ) d i l u t e d 

w i t h l i g h t kerosene to f i v e t imes i t s volume was used to obtain 

kin absorbance c u r v e . . The per cent t r a n s m l t t a n c e was measured 

over a range of wavelengths from 400 to 700 m i l l i m i c r o n s , using 

d i s t i l l e d water as a r e f e r e n c e . 

A maximum absorbance peak occurs a t a wavelength of 

430 m i l l i m i c r o n s . This wavelength was used f o r comparison of 

v a r i o u s l y b leached o i l samples. 
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