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Hydrogen t r a n s f e r  from donor so lven t s  t o  c o a l  du r ing  l i q u e f a c t i o n  has been modelled 
by r e a c t i o n s  between s e l e c t e d  pure s u b s t r a t e s .  

A l- and A 2 -d ia l in s ,  cyclohexanol  and o-cyclohexylphenol,  wh i l e  anthracene and phenan- 
th rene  served as model accep to r s .  
t imes from 0.1-10.0 h r ,  and donor/acceptor  r a t i o s  o f  0.12-16, revealed t h a t ,  i n  gene ra l ,  
t h r e e  types of r eac t ions  occurred.  I n  o rde r  of importance t h e s e  were: (Rl).  t he  des i r ed  
hydrogen t r a n s f e r  from donor t o  accep to r ,  (R2), t h e  r eve r s ion  of hydrogenated accep to r  t o  
o r i g i n a l  acceptor ,  e i t h e r  by e l i m i n a t i o n  of molecular  hydrogen o r  by d i sp ropor t iona t ion ,  
and (R3), donor decomposition. K i n e t i c  d a t a  showed t h a t  f o r  eve ry  donor-acceptor p a i r  
(R1) was bimolecular ,  being of o r d e r  one i n  each s u b s t r a t e .  Also,  Arrhenius  parameters  
i n  a l l  c a s e s  y i e lded  a c t i v a t i o n  e n t r o p i e s  ASt N -30 eu. i n d i c a t i v e  of a t i g h t  r r a n s i -  
t i o n  s t a t e .  

allowed by t h e  Woodward-Hoffmann r u l e s  f o r  o r b i t a l  symmetry conservat ion.  Detai led 
k i n e t i c  d a t a  were a l s o  obtained f o r  each o f  (R2)  and (R3). pe rmi t t i ng  f a i r l y  complete 
d e s c r i p t i o n  of t he  p re sen t  model pathways f o r  hydrogen t r a n s f e r .  

Model donors  used were t e t r a l i n  (control) .  

Experiments o v e r  t h e  temperature  range 250-450 C ,  a t  

These accord wi th  ou r  e a r l i e r  sugges t ion  t h a t  t h e  mechanism of hydrogen 
1 t r a n s f e r  might involve concerted p e r i c y c l i c  g roup- t r ans fe r  r e a c t i o n s  t h a t  a r e  thermally-  
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