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The a d d i t i o n  of  a d i l u e n t  t o  a s i n g l e  component may a f f e c t  t h e  compression 
p r o p e r t i e s  of  t h a t  component and such e f f e c t s  have been observed with r e s p e c t  t o  
capping ( R i t t e r  and Sucker 1980) and t e n s i l e  s t r e n g t h  (Sakr and P i l p e l  1982) .  
Energy v a r i a t i o n s  dur ing  compaction w i l l  a l s o  b e  modified by t h e  second compon- 
e n t  and t h e  purpose of t h e  p r e s e n t  s tudy w a s  t o  monitor t h e  energy d i s t r i b u t i o n s  
of  a b i n a r y  mixture of  l a c t o s e  and polyethylene,  r e s p e c t i v e l y  a b r i t t l e  compound 
and a p l a s t i c / e l a s t i c  m a t e r i a l .  

I n  o r d e r  t o  measure t h e  energy u t i l i s e d  dur ing  compaction, t h e  b inary  mixture  of 
l a c t o s e  and polyethylene was compacted i n  a 4" d i e  on an I n s t r o n  t e s t i n g  machine. 
Three d i f f e r e n t  compaction p r e s s u r e s  (5 .6 ,  8.4 and 1 1 . 2 2  KN cm-2) and t h r e e  
d i f f e r e n t  compaction speeds ( 2 ,  5 and lomm min-l) were eva lua ted .  An I n s t r o n  
extensiometer  w a s  used t o  measure displacement ,  v i a  a s p e c i a l l y  cons t ruc ted  j i g ,  
and t h e  output  f e d  t o  t h e  X-axis of an X-Y recorder .  The Y-axis measured t h e  
f o r c e  appl ied  v i a  t h e  load  ce l l  of  t h e  I n s t r o n  machine. 

W o  d i f f e r e n t  p a r t i c l e  s i z e  f r a c t i o n s  (45-63 u m  and 90-125 u m  ) were 
s e p a r a t e l y  s t u d i e d .  Polyethylene of p a r t i c l e  s i z e  180-250 Um was mixed 
with each s i z e  f r a c t i o n  of  l a c t o s e  t o  produce compositions conta in ing  0,10,25, 
50,75 and 100% w/w polyethylene.  Each b inary  mixture  was compressed (5.6KN c m  ) 
1 2  t i m e s  and f o r  polyethylene a lone ,  o f  t h e  t o t a l  energy involved i n  compaction 
( 1 . 8 5 ~ 1 o - ~ J ) ,  70% of  t h i s  energy w a s  recovered as e las t ic  energy, of  which a 
s i g n i f i c a n t  amount w a s  used i n  t h e  second compression. Consol idat ion w a s  con- 
sequent ly  poor a f t e r  t h e  f i r s t  compression with t h e  compact j u s t  r e t a i n i n g  some 
degree o f  cohesion. On subsequent compressions, t h e  r a t i o  of p l a s t i c  t o  e las t ic  
energy remained f a i r l y  c o n s t a n t  a t  6:4 r e s p e c t i v e l y .  

The i n i t i a l  t o t a l  energy f o r  l a c t o s e  alone w a s  1 . 3 0 ~ 1 0 - ~ J  and approximately 74% 
of  t h i s  energy was recovered as e l a s t i c  energy. 
used i n  t h e  second compression, t h e  r a t i o  of p 1 a s t i c : e l a s t i c  energy be ing  87:13. 
In  t h i s  i n s t a n c e ,  t h e  b r i t t l e  f r a c t u r e  of  l a c t o s e ,  on t h i r d  and subsequent 
compressions ( t o  a t o t a l  of 1 2 )  cont inues with only  s l i g h t  r e l a x a t i o n  of  t h e  
compact a f t e r  each compression. A t  a l l  in te rmedia te  d i l u t i o n s  of  l a c t o s e  wi th  
polyethylene a r e l a t i o n s h i p  between p l a s t i c  and e l a s t i c  energy is  observed, with 
e las t ic  energy i n c r e a s i n g  as polyethylene conten t  i n c r e a s e s  and decreas ing  a s  
t h e  l a c t o s e  component dominates. These r e s u l t s  apply t o  l a c t o s e  s i z e  f r a c t i o n  
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However, on ly  45% of  t h i s  w a s  
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Energy d i f f e r e n c e s  a r e  a l s o  observed when increased  p r e s s u r e s  and/or compression 
speeds a r e  a p p l i e d ,  such d i f f e r e n c e s  can be d i r e c t l y  r e l a t e d  t o  modi f ica t ion  of  
t h e  b r i t t l e  component by t h e  e l a s t i c  p r o p e r t i e s  of  polyethylene.  Although, i n  
t h e  case of  increased  speed, t h e  e f f e c t  i s  not  g r e a t l y  marked, t h e  p r e c i s i o n  of 
t h e  measuring technique i n d i c a t e s  t h a t  such e f f e c t s  are r e a l .  
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