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me dry ing  of porous g r a n u l a r  m a t e r i a l s  i s  of  p a r t i c u l a r  i n t e r e s t  
in pharmacy i n  t h e  p r e p a r a t i o n  of  t a b l e t  g ranules .  

me mechanism of  dry ing  o f  non-porous granules  i s  w e l l  documented and i s  
discussed i n  s tandard  t e x t s  on chemical engineer ing ,  such as Coulson and 
Richardson (1968) .  Much less a t t e n t i o n  has  been given t o  porous m a t e r i a l s  and 
f ie  o b j e c t i v e  of t h i s  work w a s  t o  i n v e s t i g a t e  t h e  mechanism o f  dry ing  of  
p r o u s  g r a n u l a r  s o l i d s  f o r  comparison wi th  t h e  c a p i l l a r y  theory  a p p l i e d  t o  t h e  
drying of non-porous granules .  In a d d i t i o n ,  t h e  e f f e c t  of  temperature  
p d i e n t s  on t h e  moisture  d i s t r i b u t i o n s  wi th in  t h e  s o l i d  were of  i n t e r e s t .  

(pumice) was used, which could be r e p e a t e d l y  re-wetted and d r i e d .  
were i n  t h e  s i z e  range 700 - 1700 urn, had an i n t e r n a l  p o r o s i t y  o f  46 p e r  c e n t  
and a voidage between t h e  g r a n u l e s  of  50  p e r  c e n t ,  g i v i n g  a t o t a l  p o r o s i t y  of 
73 p e r  c e n t ,  A s  a r e s u l t  o f  t h e s e  p r o p e r t i e s ,  t h e  c r i t i c a l  moisture  c o n t e n t  
was approximately 37 p e r  c e n t  ( d r y  b a s i s ) .  

Experimental de te rmina t ion  o f  d r y i n g  r a t e s  produced curves  f o r  t h e  f a l l i n q  r a t e  
per iod t h a t  could be expressed i n  dimensionless  form a s  i n  Fig.  1, showinq t h e  
usual  f a l l i n g  r a t e  p e r i o d s ,  b u t  an a d d i t i o n a l  b r i e f  c o n s t a n t  r a t e  per iod.  

e l i m i n a t e  v a r i a t i o n s  i n  t h e  p r e p a r a t i o n  of granules ,  an i n e r t  porous granule  
The granules  

Fig.  1 Dimensionless dry ing  curves - 1 

porous granules .  
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Determination o f  moisture  d i s t r i b u t i o n s  showed t h a t  t h e  mechanism of  dry ing  was 
c o n s i s t e n t  with t h e  c a p i l l a r y  theory  of  dry ing  (Pearse ,  O l i v e r  and N e w i t t ,  1949)  
and t h a t  t h e  shape of t h e  curve r e s u l t e d  from t h e  high i n t e r n a l  p o r o s i t y ,  t h e  
second cons tan t  r a t e  per iod  commencing when t h e  g r a n u l e s  i n  t h e  lowest  l a y e r  
were no longer  s a t u r a t e d .  
d e p a r t  from accepted theory  s i n c e  t h e  mechanism of  vapour movement t o  t h e  
s u r f a c e  dur ing  t h e  f a l l i n g  r a t e  p e r i o d  could occur  by flow as t h e  r e s u l t  of  a 
p r e s s u r e  g r a d i e n t  r a t h e r  than by vapour d i f f u s i o n .  

Comparison of t h e  mois ture  and temperature  d i s t r i b u t i o n s  dur ing  t h e  course of  
dry ing  suggested a coupled e f f e c t  and a mathematical model w a s  evolved. This  
used p a r t i a l  d i f f e r e n t i a l  equat ions  coupled i n  t h e  form o f  t h e  Onsager equat ions  
employed t o  c o r r e l a t e  h e a t  and mass f l u x e s  i n  t h e  thermodynamics of  i r r e v e r s i b l e  
processes .  

Numerical s o l u t i o n  by computer of  f i n i t e  d i f f e r e n c e  forms o f  t h e  equat ions  
showed s a t i s f a c t o r y  agreement wi th  t h e  experimental  r e s u l t s  and i n d i c a t e  t h a t  
t h e  method may be used t o  p r e d i c t  d ry ing  r a t e s  and d i s t r i b u t i o n s  o f  temperature  
and moisture  dur ing  t h e  dry ing  of  porous g r a n u l a r  s o l i d s .  
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In a d d i t i o n ,  it was found t h a t  t h e  dry ing  could 


