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There i s  an essent ia l  need fo r  synthetic l iquid transportation fue ls .  
Indirect  liquefaction involving coal derived syngas has gained new in te res t  
because of new discoveries i n  the ca t a ly t i c  synthesis of l iquids from C O + H 2 .  
Catalytic improvements have been made i n  the manufacture of CH OH and higher 
alcohols. Also, higher engine efficiency i s  made possible by a combination 
of high compression r a t i o  and  ca t a ly t i c  decomposition of alcohol t o  provide a 
gaseous fuel t o  the engine using heat otherwise wasted. 

Conversion of CH OH over ZSM-5 zeol i te  ca ta lys t  t o  h i g h  octane gasoline 
i s  remarkable. Also, Zeginning with CO+H2 mixtures, of special i n t e re s t  i s  
the application of ca t a ly t s  having d u a l  functions (metal + acid) i n  combination 
with shape se lec t ive  zeol i tes  f o r  control of both chemical composition and 
produet molecular s i ze .  
hydrocarbon synthesis function makes possible the water gas s h i f t  in -s i tu  in 
the reactor,  thus permitting the use of syngas of low H /CO r a t i o s ,  a l t h o u g h  
with problems in simultaneous optimization of aromatization a n d  s h i f t  reactions. 
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Further, the addition of a s h i f t  function to  the 
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