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I t  has been  assumed [1--5]  t h a t  t he  r eac t ion  b e t w e e n  sod ium stearate  and  
a c h r o m i u m ( I I I )  salt leads to  t he  f o r m a t i o n  o f  c h r o m i u m ( I I I ) t r i s t e a r a t e  
(CrSt3). Our  exper i ence  has s h o w n  tha t  the  p r o d u c t  f rom this r eac t ion  
invariably has a c h r o m i u m  c o n t e n t  less t h a n  the  theore t i ca l  value (e.g. 
e x p e r i m e n t  5.2%; t h e o r y  5.76%) and  publ i shed  da t a  con f i rm  this  [1 ,3] .  
E x t r a c t i o n  o f  this  r eac t ion  p r o d u c t  w i th  e thano l  causes t he  Cr c o n t e n t  to  
increase f rom 5.2%, t h r o u g h  5.76% to  a value closer to t h a t  for  m o n o - h y -  
d r o x y  subs t i tu ted  d is teara te  (CrSt2OH) and  t h e  ex t rac t  is f o u n d  to  con t a in  
stearic acid (HSt).  This suggests t ha t  t he  original  r eac t ion  p r o d u c t  is e i ther  

(i) impure  CrSt3 in w h i c h  one  o f  t he  s tearate  chains is w e a k l y  held  and  
e thano l  ex t r ac t ion  replaces  this  cha in  by  an - -OH group  af ter  r emov ing  the  
i m p u r i t y  (HSt) ,  or  

(ii) a m i x t u r e  of  subs t i tu ted  s tearates  [CrSt2OH and  possibly CrSt(OH)2] 
and  stearic acid,  and ex t r ac t ion  w i th  e thano l  s imply  removes  t he  acid f rom 
ad m ix tu r e .  
The rmograv ime t r i c  ev idence  suppor t s  t he  la t ter .  

EXPERIMENTAL 

Materials 

The  c h r o m i u m  salt was p repa red  by  add ing  a 1.5% (w/w)  aqueous  sod ium 
s teara te  so lu t ion  and  a 1% aqueous  c h r o m i c  po tass ium sulphate  (BDH,AR)  
so lu t ion  s imul taneous ly  to  a th i rd  vessel con ta in ing  water ,  w i th  vigorous stir- 
r ing of  t h e  m i x t u r e  m a i n t a i n e d  at  45-+ 5°C. The  p rec ip i t a te  was f i l tered,  
washed  w i th  wa te r  (8 d m  3) and  dr ied  in a v a c u u m  des icca to r  over  phosphor -  
us p e n t o x i d e  a t  50 ° C. This will  be  r e fe r red  to  as t he  m e t a t h e t i c  p r o d u c t .  

The  ex t r ac t i on  o f  this  p r o d u c t  was p e r f o r m e d  at r o o m  t e m p e r a t u r e  by  
i r radiat ing a 1.5% (w/w)  m i x t u r e  o f  m e t a t h e t i c  p r o d u c t  and  e thano l  in an 
u l t rasonic  ba th  for  20 rain,  decan t ing  the  s u p e r n a t a n t  l iquid and  repea t ing  
once .  Af te r  f i l t ra t ion  t h e  p r o d u c t  was dr ied  in a v a c u u m  des icca tor  at  50 ° C. 
This will  be r e fe r red  to  as t he  ex t r ac t ed  p r o d u c t .  

Chemical  analysis 

The chromblm contents of these products were determined by ignition, in 
a platinum crucible, at 700°C to constant weight, followed by fusion with 
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sod ium carbonate ,  acidif icat ion w i t h  sulphuric  acid, add i t i on  o f  excess fer- 
rous a m m o n i u m  sulphate  and  back t i t r a t ion  wi th  fresh potass ium perman-  
ganate.  

Apparatus 

A S tan ton -Redc ro f t  TG 750 t h e r m o b a l a n c e  and  Pt  crucibles were  used.  
Two mg samples were  subjec ted  to  a hea t ing  rate  o f  20°C min  -1 u n d e r  a 
dynamic  a tmosphe re  o f  dried,  wh i t e  spot  N2 at a f low rate o f  25 cm 3 min  -1. 

RESULTS 

Chemical analysis 

F r o m  Table 1 it wou ld  appear t ha t  t he  ex t rac ted  p r o d u c t  is p redomi-  
nan t ly  CrSt2(OH) wi th  some CrSt(OH)2. The  presence  o f  stearic acid was 
disproved by  the  absence o f  a 1705 cm -1 peak  in t he  IR spec t rum.  

Thermal analysis 

The TG and DTG curves for the  meta the t i c  product  are s h o w n  in Fig. 
l ( a ) .  Figure l ( b )  shows the  results for a mix ture  o f  extracted product  and 
stearic acid, prepared so as to have the  same % c h r o m i u m  c o n t e n t  as the  
metathet ic  product .  Percent  weight  losses for these  t w o  samples  over four 
ter lperature ranges are compared in Table 2. 

TABLE 1 

Analysis of  products  

Product  Chromium (%) 

Metathetic 5.23 
Extracted 8.61 
CrSts (theoretical) 5.76 
CrSt2(OH) (theoretical) 8.18 
CrSt(OH): (theoretical) 14.08 

TABLE 2 

Weight losses 

Temperature range 
(°C) 

Weight loss (%) 

Metathetic product  Extracted product  

188--275 25.4 25.8 
275--360 19.3 19.8 
360--483 24.8 24.8 
483---and 19.0 18.9 
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Fig. 1. TG and DTG curves. (a) Metathetic product; (b) mixture of  extracted product and 
stearie acid. 

CONCLUSION 

T h e  very  c l o s e  s imi lar i ty  o f  t h e  T G  a n d  D T G  curves ,  as d e m o n s t r a t e d  b y  
Fig .  1 a n d  T a b l e  2 ,  sugges t s  t h a t  t h e  p r o d u c t  o f  t h e  m e t a t h e t i c  r e a c t i o n  
b e t w e e n  s o d i u m  s tearate  a n d  a c h r o m i u m  salt  is n o t  c h r o m i u m  tr i s tearate  
( c o n t a m i n a t e d  w i t h  stearic  ac id)  b u t  a m i x t u r e  o f  stearic  ac id  and  subst i -  
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tuted chromium stearates, CrSt2(OH) and CrSt(OH)2. Treatment of the meta- 

thetic product with ethanol removes the acid impurity. 
I t  w o u l d  t h u s  a p p e a r  t h a t  t h e  t r i s t e a r a t e  o f  c h r o m i u m  l ike  t h a t  o f  

a l u m i n i u m  [6 - -8 ]  r e q u i r e s  spec ia l  p r e c a u t i o n s  t o  be  t a k e n  d u r i n g  its p r e p a r a -  
t i o n  [9 ] ,  a n d  t h a t  t h e  resu l t s  q u o t e d  f o r  p r e v i o u s  s t ud i e s  [ 1 - - 5 ]  o n  c h r o m -  
i u m  t r i s t e a r a t e  do  n o t  r e f e r  t o  CrSt3 b u t  t o  m i x t u r e s  o f  s tea r ic  ac id  a n d  
h y d r o x y  s u b s t i t u t e d  s ~ a r a t e s  [CrS t2 (OH)  a n d  CrS t (OH)2  ]. 
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