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E F F E C T  OF P A R T I C L E  S I Z E  ON T H E  COLOURING P R O P E R T I E S  OF A L U M I N I U M  
L A K E S  

L . L . S .  Wou, B . A .  hlulley, K .  Marsha l l ,  Pos tgraduate  School of  S t u d i e s  i n  Pharmacy, 
U n i v e r s i t y  of  Bradford, Bradford,  BD7 l D P ,  West Yorkshi re .  

F . D .  & C .  aluminium l a k e s  have been i n c r e a s i n g l y  used f o r  s e v e r a l  years  i n  for 
example t h e  c o l o u r a t i o n  o f  t a b l e t s  by s u r f a c e  c o a t i n g ,  as wel l  as i n  e d i b l e  phar- 
maceut ica l  i n k s  but  l i t t l e  h a s  been publ i shed  about t h e  e f f e c t  o f  p a r t i c l e  s i z e  on 
t h e i r  c o l o u r i n g  p r o p e r t i e s .  I n  c o n t r a s t  t o  dyes t h a t  c o l o u r  o b j e c t s  through t h e i r  
a b s o r p t i o n  o r  a t tachment  from s o l u t i o n  t o  t h e  m a t e r i a l  be ing  co loured ,  l a k e s  l i k e  
o t h e r  pigments ,  impart  c o l o u r  by d i s p e r s i o n  i n  t h e  medium t o  be  co loured .  Usually 
a powdered pigment e x i s t s  i n  a h i g h l y  f l o c c u l a t e d  form, be ing  composed of agglo- 
mera tes ,  aggrega tes  and pr imary p a r t i c l e s  (Gerstner  1966) .  The d i s p e r s i o n  process 
u s u a l l y  breaks down t h e  agglomerates  but  not  t h e  aggrega tes  (Honigmann 1967). 

In t h e  p r e s e n t  work d i s p e r s i o n s  of F .D .  6 C .  Red No. 40, Yellow N O S .  5 and 6,  and 
Blue No. 2 l a k e s  were produced i n  an e t h a n o l i c  s h e l l a c  medium by gr inding  f o r  4 
t o  85 hours  i n  a p a i n t  c o n d i t i o n e r  (Red Devil I n c . ) .  The p a r t i c l e  s i z e  and corres- 
ponding c o l o u r i n g  p r o p e r t i e s  were determined as t h e  g r i n d i n g  proceeded.  
i n g  method u s i n g  scanning e l e c t r o n  micrographs was used f o r  s i z i n g  and was d i r e c t ,  
a b s o l u t e  and proved t h e  absence o f  f l o c c u l a t i o n .  Ref lec tance  v a l u e s  were measured 
from "drawdown" films produced by reducing  t h e  l a k e  d i s p e r s i o n  wi th  t i t a n i u m  

. d i o x i d e  i n  t h e  same d i s p e r s i o n  medium. The c o l o u r  s t r e n g t h ,  k / s ,  was c a l c u l a t e d  
from t h e  r e f l e c t a n c e ,  a t  t h e  wavelength of  maximum a b s o r p t i o n  f o r  t h e  l a k e  con- 
c e r n e d ,  by t h e  Kubelka-Munk f u n c t i o n  (Judd & Wyszecki 1975). Typical  r e s u l t s  
are shown i n  F ig .  1 .  
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F i g .  1. Colour s t r e n g t h  o f  F . D .  Fr C .  
Red No. 40 l a k e  d i s p e r s i o n  a g a i n s t  t h e  
surface-volume mean d iameter  o f  t h e  l a k e  
p a r t i c l e s .  
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S ince  t h e  human eye does n o t  see a narrow waveband (as t h e  k / s  f u n c t i o n  suggests)  
b u t  over  t h e  whole v i s i b I e  spectrum, a n o t h e r  more s o p h i s t i c a t e d  approach us ing  
t r i c h r o m a t i c  co lor imet ry  t o  c a l c u l a t e  t h e  CIELAB c o l o u r  d i f f e r e n c e ,  A E ,  was 
at tempted and s i m i l a r  r e s u l t s  were produced t o g e t h e r  with informat ion  regard ing  
hue. 

The r e s u l t s  c l e a r l y  show t h a t  t h e  c o l o u r i n g  p r o p e r t i e s  o f  l a k e s  a r e  r e l a t e d  t o  t h e  
s u r f a c e  a r e a  o f  l a k e  t h a t  i s  wet ted by t h e  medium and resemble r e s u l t s  obtained i n  
p a i n t  systems (Carr 1971) .  
c o n t r i b u t e  g r e a t l y  t o  t h e  c o l o u r  s t r e n g t h .  
c a l  p r e d i c t i o n s  based on c e r t a i n  assumptions f o r  t h e  r e f r a c t i v e  index of  t h e  
lakes (Brockes 1964) .  

(One o f  us  (L.L.S.W.) g r a t e f u l l y  acknowledges t h e  award of a Colorcon Studentship). 
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The sub-micron p a r t i c l e s  a r e  e s p e c i a l l y  important  and 
The r e s u l t s  a l so  a g r e e  with t h e o r e t i -  


