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A NEW OUTLOOK ON COAL LIQUEFACTION THROUGH SHORT CONTACT TIME THERMAL 
REACTIONS -- CHEMICAL FACTORS WHICH LEAD TO H I G H  REACTIVITY, D. D. 

w h i t e h u r s t ,  Mobil R e s e a r c h  and Development C o r p o r a t i o n ,  P. 0. Box 1025, 
P r i n c e t o n ,  N e w  J e r s e y  00540 

In  t h e  p r e s e n c e  o f  c e r t a i n  s o l v e n t s  and a t  e l e v a t e d  t e m p e r a t u r e s  
(-4OO0C), c o a l s  can be t r a n s f o r m e d  t o  soluble p r o d u c t s  i n  h i g h  y i e l d s  i n  
less t h a n  5 minutes .  T h i s  o b s e r v a t i o n  h a s  l e d  t o  a number of p o t e n t i a l l y  
new c o a l  l i q u e f a c t i o n  p r o c e s s e s .  

The e a s e  of c o a l  t r a n s f o r m a t i o n  i s  dependent  on t h e  chemica l  and phys- 
i c a l  n a t u r e  of t h e  coal and t h e  chemica l  n a t u r e  o f  t h e  s o l v e n t .  C o n t r a r y  
to  p a s t  r e p o r t s ,  t h e  ra te  of coal s o l u b i l i z a t i o n  w a s  o b s e r v e d  to  b e  de-  
pendent  on t h e  h y d r o a r o m a t i c  c o n t e n t  o f  t h e  s o l v e n t .  With a s o l v e n t  hav- 
i n g  l i m i t e d  h y d r o a r o m a t i c  c o n t e n t ,  maximum c o n v e r s i o n s  were observed f o r  
c o a l s  having  &5% c a r b o n  (maf) .  High c o n v e r s i o n  w a s  a s s o c i a t e d  w i t h  l o w  
hydrogen consumption.  

High r e a c t i v i t y  w a s  found t o  b e  a s s o c i a t e d  w i t h  coals  which s w e l l  w i t h  
s o l v e n t s  or become p l a s t i c  e a s i l y .  The s i g n i f i c a n t  c h e m i c a l  p r o p e r t i e s  of 
h i g h l y  r e a c t i v e  coals w e r e  observed  t o  be an i n t e r m e d i a t e  a r o m a t i c  c a r b o n  
c o n t e n t ,  and t h e  p r e s e n c e  of Ar-CH2-  or ArCHZ-CH2-Ar g roups .  
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POTENTIAL OF FURTHER CONVERSION OF SHORT CONTACT TIME SOLVENT REFINED 
COALS BASED ON CHEMICAL STRUCTURE. M. Farcasiu.  Mobil Research and 

Development Corporation, Central  Research Divis ion,  P. 0. Box 1025, 
Princeton, New J e r s e y  00540. 

Chemical s t r u c t u r e s  p r e s e n t  i n  s h o r t  con tac t  t i m e  so lven t  ref ined coals  
are  d i f f e r e n t  from t h e  corresponding long con tac t  t i m e  l iquefact ion prod- 
u c t s .  The d i f f e rences  w i l l  be presented i n  a comparative way f o r  both 
bituminous and subbituminous coals.  The s h o r t  con tac t  time products con- 
t a i n  comparatively more hydroaromatic s t r u c t u r e s  and phenol ic  groups, bu t  
a r e  s imi l a r  i n  molecular s i z e  t o  the long con tac t  t i m e  products.  The i m -  
p l i ca t ion  of  t hese  s t r u c t u r a l  f ea tu re s  on f u r t h e r  upgrading of  the prod- 
u c t s  and on p o s s i b l e  r eg res s ive  react ions should be considered i n  con- 
nection with choosing t h e  r i g h t  parameters: temperature,  pressure,  sol-  
vent and c a t a l y s t  for f u r t h e r  processing. A discussion of  t h e  thermo- 
dynamic c o n s t r a i n t s  due t o  t h e  chemical structures p r e s e n t  i n  short  con- 
t a c t  time l ique fac t ion  products  w i l l  be a l s o  presented. 
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UPGRADING OF SHORT CONTACT TIME SOLVENT REFINED COAL. R. H. Heck, T. 0. M i t c h e l l ,  
T. R. S t e i n  and M. J. Dabkowski. Mobil Research and Development Corpora t ion ,  C e n t r a l  
Research Div is ion ,  P.  0. Box 1025, P r i n c e t o n ,  New J e r s e y  08540. 

I n  t h e  product ion o f  Solvent  Refined Coal f o r  u s e  as a s o l i d  low s u l f u r  b o i l e r  f u e l ,  
t h e  res idence  time of t h e  c o a l  i n  t h e  d i s s o l v e r  i s  d i c t a t e d  by t h e  d e s i r e d  s u l f u r  con- 
t e n t  of  t h e  SRC product .  The c o a l  can, i n  f a c t ,  be l i q u i f i e d  a t  s i g n i f i c a n t l y  s h o r t e r  
d i s s o l v e r  res idence  t i m e s .  T h i s  s h o r t  c o n t a c t  time (SCT) o p e r a t i o n  r e s u l t s  i n  s i g n i f i -  
c a n t l y  lower gas make and hydrogen consumption f o r  t h e  SRC process .  

SRC from t h e  SCT o p e r a t i o n  c o n t a i n s  more s u l f u r  and oxygen than  convent iona l  SRC from 
t h e  same coal .  
p o l a r  a s p h a l t e n i c  molecules .  
v e s t i g a t e d .  Thermal t r e a t m e n t  r e d u c e s  t h e  molecular  weight ,  f u n c t i o n a l i t y  and he teroa tom 
content ,  but  i s  accompanied by e x c e s s i v e  gas  make and a d e c r e a s e  i n  product  hydorgen con- 
t e n t .  However, c a t a l y t i c  hydroprocess ing  r e s u l t s  i n  a s i g n i f i c a n t l y  h i g h e r  q u a l i t y  
l i q u i d  product  wi th  a minimum of  l i g h t  gas  product ion.  

The use of  a SCT-SRC p r o c e s s  coupled w i t h  hydroprocess ing  of t h e  SRC product  p r o v i d e s  

It a l s o  c o n t a i n s  a much h i g h e r  f r a c t i o n  of  h igh  molecular  weight ,  h i g h l y  
Both thermal  and c a t a l y t i c  upgrading o f  SCT-SRC were in- 

an e f f i c i e n t  r o u t e  f o r  producing h i g h  y i e l d s  of h igh  q u a l i t y  l i q u i d  f u e l s  from c o a l .  
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PROCESSING SHORT CONTACT TIME COAL LIQUEFACTION PRODUCTS. W. C. Rovesti and 
H. E. Lebowitz. E l e c t r i c  Power Research I n s t i t u t e ,  3412 Hillview Avenue, 
Palo Alto, Cal i forn ia  94303 

The au thors  believe t h a t  t h e r e  a r e  s u b s t a n t i a l  p r a c t i c a l  appl ica t ions  t o  the  use of 
t he  primary coa l  l iquefac t ion  products ( i .e. ,  made a t  shor t  contact times) as  an in t e r -  
mediate i n  the  production of c lean  so l id  and l i q u i d  fue ls  from coal. The theme of these 
appl ica t ions  is s e l e c t i v e  treatment of t h e  primary products t o  meet spec i f i c  end-product 
requirements. 
t h e  i n i t i a l  l iquefac t ion ,  product upgrading, and recyc le  media generation i n t o  a s ing le  
reac t ion  step. 

Tradi t iona l  coa l  l i que fac t ion  p r a c t i c e  has tended toward combination of 

A key element i n  t h e  envisioned process  app l i ca t ions  is the  Kerr-MaGee C r i t i c a l  
Solvent Deashing (CSD) Process. The primary l iquefac t ion  e f f luen t  is qu i t e  viscous and 
would be a poor candidate for f i l t r a t i o n .  Fur ther ,  process solvent i s  imbibed i n  the  
products and cannot be recovered f o r  recyc le  by vacuum d i s t i l l a t i o n .  Data a re  presented 
i n  which the  CSD u n i t  has been used t o  recover t h e  ash f r ee  vacuum r e s i d  product and 
imbibed process solvent.  In addi t ion ,  t he  streams have been generated f o r  i n t e rna l  
recycle and c a t a l y t i c  upgrading. 

Continuous bench d a t a  a r e  presented on s h o r t  contac t  time l iquefac t ion  of bituminous 
and subbituminous coals.  P i l o t  p l a n t  d a t a a r e  also presented. . 
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