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There e x i s t s  a  discrepancy between c a l c u l a t e d  d e s t r u c t i o n  r a t e s  of g r a i n s  i n  
the  inters te:Llar  medium and pos tu la ted  sources  of new g r a i n s .  We have 
examined t h i s  problem by modelling t h e  g loba l  l i f e  cyc le  of g r a i n s  i n  the  
galaxy. The model includes:  g ra in  d e s t r u c t i o n  due t o  supernovae shock waves; 
gra in  i n j e c t i o n  from cool s t a r s ,  p l ane t a ry  nebulae ,  s t a r  format ion ,  novae, and 
supernovae; g ra in  growth by a c c r e t i o n  i n  dark c louds ;  and a  mixing scheme 
between phases of t h e  i n t e r s t e l l a r  medium. 

The p r inc ipa l  r e s u l t s  of c a l c u l a t i o n s  of t h e  shock d e s t r u c t i o n  of g ra ins  a r e  
t h a t  l a r g e  g r a i n s  ( 0.1 um) a r e  r e a d i l y  destroyed by thermal s p u t t e r i n g  i n  
very f a s t  (200 - 400 kms-' ) non-adiabat ic  shocks. These d e s t r u c t i o n  processes  
a r e  i n s e n s i t i v e  t o  t h e  na tu re  of t h e  g r a i n s  involved.  I n  p a r t i c u l a r ,  g r a i n  
cores cannot be pro tec ted  by any kind of mantling. Time s c a l e s  f o r  t h i s  
des t ruc t ion ,  averaged over t h e  inc ide  ce  of shocks i n  t h e  va r ious  phases of P the ISM, a r e  on t h e  order  of l o 7  - 10  yea r s .  These r a t e s  a r e  an order  of 
magnitude smal le r  than t h e  i n j e c t i o n  r a t e s  f o r  f r e s h  g r a i n s  from var ious  
s t e l l a r  sources.  I t  i s ,  t h e r e f o r e ,  d i f f i c u l t  t o  account f o r  t h e  abundance of 
r e f r a c t o r y  g ra ins  i n  t h e  ISM wi th in  t h i s  scheme. 

The so lu t ion  t o  t h i s  dilemma is t o  e i t h e r  i nc rease  t h e  g r a i n  formation r a t e  
and/or t o  decrease t h e  shock d e s t r u c t i o n  r a t e .  We a r e  cons ider ing  g ra in  
growth i n  molecular c louds a s  a  mechanism fo r  i nc reas ing  t h e  formation r a t e .  
To decrease t h e  shock d e s t r u c t i o n  r a t e ,  we a r e  inc luding  s e v e r a l  new phys ica l  
processes ,  such a s  p a r t i a l  vapor iza t ion  e f f e c t s  i n  gra in-gra in  c o l l i s i o n s ,  
breakdown of t he  small  Larmor r a d i u s  approximation f o r  be t a t ron  a c c e l e r a t i o n ,  
and r e l a x a t i o n  of t h e  s t e a d y - s t a t e  shock assumption. 




