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Experimental observations have indicated that in solvent extraction and/oi catalytic 
hydrogenation o f  bituminous coal in the range 400- 5OO0C as much as 20- 30% of the radi- 
cal stabilization to produce liquid products involves hydrogen from the coal (i.e. coal 
pyrolysis reactions). Pyrolysis o f  a high volatile bituminous coal in this temperature 
range in a TGA apparatus with small samples (e.g. 10 mg), rapid heat-up (1 - 2  minutes) 
and continuously recorded weight change fQllows second orde 
the product evolution. A model compound with structure suc 
tended to simulate coal pyrolysis has been synthesized and pyrolyzed. The products of 
pyrolysis o f  this compound have been analyzed by MS and GC. Reaction kinetics are ex- 
amined. Implications relative to coal pyrolysis kinetics and reaction paths are dis- 
cussed. Reaction paths in the catalytic hydrogenation o f  linear (anthracene) and non- 
1 inear (phenanthrene) condensed aromatics are considered as indicated by GC analysis of 
the products of these reactions. 
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CARBON-13 NUCLEAR MAGNETIC RESONANCE: A POWERFUL TOOL I N  THE ASSESSMENT OF THE STRUC- 
TURE OF SOLID COALS by Ronald J. Pugmire, Kurt  W. Z i l m ,  David M. Grant ,  Wendell H. Wiser, 
and Ralph E .  Wood, Departments of Chemistry and Mining and Fuels  Engineer ing,  U n i v e r s i t y  I of Utah, S a l t  Lake C i t y ,  Utah 84112. 
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A number of wes te rn  c o a l s  of vary ing  rank  have been s t u d i e d  i n  t h e  s o l i d  s t a t e  by means 
of  carbon-13 NMR employing c r o s s - p o l a r i z a t i o n  and magic a n g l e  sp inning  techniques .  
s o l i d s  s p e c t r a  have been compared t o  t h e  c o a l  der ived  l i q u i d s .  By means of a r t i f i c i a l l y  
broadening t h e  h igh  r e s o l u t i o n  s p e c t r a  of t h e  c o a l  d e r i v e d  l i q u i d s ,  a s t r i k i n g  s i m i l a r i t y  
i n  l i n e  shape and p o s i t i o n  is observed,  p a r t i c u l a r l y  i n  t h e  case of bi tuminous c o a l ,  when 
compared t o  t h e  s o l i d  c o a l .  It is noted however, t h a t  c e r t a i n  bands v i s i b l e  i n  t h e  s o l i d s  

cussed i n  terms of t h e  carbon s k e l e t a l  s t r u c t u r e  and changes t h e r e i n  a s s o c i a t e d  w i t h  

The 

'I a r e  no longer  p r e s e n t  i n  t h e  l i q u i d  s t a t e .  The s i g n i f i c a n c e  of  t h e s e  r e s u l t s  are d i s -  

l i q u e f a c t i o n  r e a c t i o n s .  
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I KINETICS AND MECHANISM OF SOLVENT EXTRACTION OF C O A L -  RELATIONS TO CHEMICAL STRUC- 
TURE. Larry L. Anderson, Doohee Kang, Department o f  Mining and Fuels Engineering, 11 

University of Utah, S a l t  Lake City, UT 84112. 

High v o l a t i l e  bituminous coa ls  were extracted with t e t r a l i n  in  a batch-recycle reac-  
t i on  system. The reac t ions  which produce benzene, hexane and pyridine soluble f rac t ions  
show d e f i n i t e  regimes which a r e  s ign i f i can t ly  d i f f e ren t  in t h e  way hydrogen i s  required 
from the  donor solvent.  Analysis o f  t he  l iqu id  products as  t o  chemical type and molecw 
l a r  weight reveal s t ruc tu res  n o t  present i n  long term reac t ions  typical of SRC produc- 
t i on .  
produce these  species give information which may be r e l a t ed  t o  the  s i z e  of s t ruc tura l  
units in the coal and t h e  connecting linkages. 

I 
Oxygen s t ruc tu res  in t he  primary products and the k ine t i c s  of the reaction t o  
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'I HYDROPYROLYSIS OF COAL-DERIVED LIQUIDS AND OTHER HEAVY OILS AND SOLIDS. 
A.  6. Oblad, Department of M i n i n g  and Fuels Engineering, University o f  U t a h ,  S a l t  

J. Shabtai ,  

I' Lake C i t y ,  UT 84112. 
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A new thermal hydrocracking process f o r  upgrading of heavy hydrocarbon o i l s  and 
s o l i d s ,  e.g. coal l i qu ids ,  t a r  sand bitumens, and petroleum res idues ,  has been devel- 
oped. In a typical example, a heavy coal l i qu id ,  which contained about 45% by weight 
o f  components boiling >5OO0C, was hydropyrolyzed a t  525'C and a hydrogen pressure of 
1500 psig t o  y ie ld  74% by weight o f  a l i g h t  l iqu id  product d i s t i l l i n g  between 6 0 -  38OoC. 
The mechanism of some of the important hydropyrolytic reac t ions  involved i n  the process 
was elucidated by pa ra l l e l  s tud ies  with model compounds, e.g.  C10-C16 n-paraf f ins ,  con- 
densed arenes,  and polycyclic naphthenes. 
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