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Combustion f u e l s  a r e  e s s e n t i a l l y  l imi t ed  t o  compounds of carbon, hydrogen and oxy- 
gen by the  requirement t h a t  combustion products be non-offensive and biodegradable. 
Proper t ies  of these compounds a r e  determined by t h e i r  chemical s t r u c t u r e ,  bu t  can of ten  
be r e l a t ed  i n  a gross way t o  t h e i r  hydrogen t o  carbon r a t i o .  The qua l i t y  of f u e l s  f o r  
continuous combustion decreases  with the hydrogen t o  carbon r a t i o ,  and the  hydrogen con- 
t e n t  of a crude pe t ro l& l h f t b  th heun t s -e f ' p reEer red  fue l  oils tha t  can be mide 
from i t .  A l s o ,  t he  removal of impur i t ies  such as s u l f u r ,  n i t rogen ,  e t c . ,  from fue l s  a t  
present requi res  t he  use of hydrogen. Other po ten t i a l  raw mater ia l s  - sha le ,  coa l ,  e t c .  
- are poorer i n  hydrogen, and thus f u t u r e  f u e l  manufacture w i l l  r equ i r e  t h e  manufacture 
of t h i s  element i n  r e l a t i v e l y  pure form. 

The production of hydrogen from water,  the  most probable source,  requi res  the  
expenditure of energy, and thus  improving f u e l  qua l i t y  reduces t h e  t o t a l  energy re- 
sources a v a i l a b i l i t y .  For va r ious  s p e c i f i c  s i t u a t i o n s ,  e.g. ,  coa l  conversion, the  
magnitude of t h i s  e f f e c t  can be  ca lcu la ted ,  and these  ca l cu la t ions  may a i d  in  
emphasizing areas of d e s i r a b l e  compromises among f u e l  qua l i t y ,  combustor or engine 
design, and emission r egu la t ions .  


