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INTRODUCTION 

Rotary b i o l o g i c a l  contactors  have been made 10 f e e t  i n  diameter bu t  the 
d iscs are p l a s t i c .  F ibers have more surface area. 
trapped i n  the  f i b e r s  has the area o f  a f o o t b a l l  f i e l d  so more c e l l s  can 
be immobilized. Another 
patent  (2) descr ibes photo production o f  hydrogen and a t h i r d  ( 3 )  cane 
f i b e r s  from the d iscs.  S u l f u r  can be removed from coal and methane 
converted t o  aethanol. I n  a recent 28 page booklet  (4), several 
observations were made: 

H a l f  a pound o f  c e l i t e  

Th is  concept i s  covered by a Clyde patent  (1). 
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A t  cu r ren t  ra tes,  there w i l l  be 13,000 t o  23,000 deaths i n  
C a l i f o r n i a  from cancer. 
About one b i l l i o n  ga l lons o f  gasol ine would be d isp laced by 
c lean f u e l  i n  1997, increas ing t o  about 11 b i l l i o n  by 2006. 
The year  2000 marks the  f i r s t  year  i n  which a l l  vehic les f o r  
sa le  i n  C a l i f o r n i a  would e i t h e r  be LEVs ( low emission 
veh ic les )  o r  ULEVs ( u l t r a  low emission veh ic les ) .  

ALCOHOL FROM SUGAR 

Parekh and Wayman (5)  describe fermentation o f  glucose t o  ethanol i n  15 
minutes as "remarkable", us ing Zvmomonas i n  a 4 i nch  diameter u n i t  o f  
r o t a t i n g  f i b e r s  (F ig .  l!,. 
i t ' s  l i k e  an "explos ion . 
f i b e r s .  C e l i t e  i s  not  expensive and n e i t h e r  i s  po l yes te r  f i b e r .  
inch diameter u n i t s  have been run by Clyde us ing Reemay po lyes te r  (6) type 
2033 which i s  on l y  70 cents per  sq. yard. 
company i s  on l y  42 cents per  sq. yard. 
constructed. 

I n  a l e t t e r  they say the C02 came o f f  so f a s t  
They d id  no t  use C e l i t e  entrapped i n  the 

Eight  

Typar s t y l e  3301 from the  same 

To prov ide s t i f f ness ,  t he  f i b e r  can be s tap led t o  a screen. 
Larger u n i t s  are now being 

ALCOHOL FROM WOOD 

Wyman e t .  a l .  (7) say t h a t  SSF (simultaneous s a c c h a r i f i c a t i o n  and 
fermentat ion)  has g rea t  po ten t i a l  f o r  product ion o f  ethanol a t  compet i t ive 
pr ices.  
sugars because they i n h i b i t  the conversion. 
Chen and Wayman ( r e f .  8 and F ig.  1) do i t  i n  2 days using r o t a t i n g  
f i b e r g l a s s  d i scs .  

HYDROGEN 

The key t o  t h i s  process i s  t h e  a b i l i t y  t o  r a p i d l y  convert the 
They do i t  i n  7-12 days, b u t  

Several i n v e s t i g a t o r s  have described hydrogen product ion from algae. Laws 
(9)  describes the  advantages o f  a f l a s h i n g  l i g h t  which can be done i n  a 
r o t a r y  b i o l o g i c a l  contactor .  Weetal (10) a l so  has a method. Greenbaum 
(11) a l s o  has a method and M i t su i  a t  the Un ive rs i t y  o f  Miami has w r i t t e n  
several a r t i c l e s .  Veziroglu, also a t  the U n i v e r s i t y  o f  Miami, i s  t he  

95 1 



e d i t o r  i n  ch ief  of a hydrogen jou rna l .  
one problem was a v a i l a b i l i t y  o f  CO2 bu t  l a r g e  amounts o f  t h a t  are 
produced i n  an alcohol p lan t .  

Nelson (12) a t  Argonne Lab. sa id  

COAL 

Th iobac i l l us  ferrooxidans grows on f i b e r s  as i n  patent  4,530,763 and i t  
removes p y r i t e  from coal. Pseudomonas and Phanerochaete ChrvsosDorium 
s o l u b i l i z e  coal and the former removes organic s u l f u r  (13). Loganback 
from Morgantown (14) describes b io t reatment  o f  syngas. 

METHANE 

Large amounts o f  methane are f l a r e d  (wasted) from o i l  r e f i n e r i e s ,  s ince i t  
cannot be economically transported. Lipscomb from the U n i v e r s i t y  o f  
Minnesota (15) has a bacterium which converts methane t o  methanol, bu t  
burning methanol an a car  o r  t u r b i n e  produces formaldehyde. Methanol can 
be converted t o  clean burn ing hydrogen and CO w i t h  a 30% increase i n  
energy (because waste heat i s  u t i l i z e d )  as i n  pa ten t  4,420,462 where the  
c a t a l y s t  can e a s i l y  be removed out  the bottom (Fig. 2 ) .  
c a t a l y s t  i s  inside the tubes, but  when the tubes expand w i t h  heat, the 
p e l l e t s  pack i n ,  and when the tubes cool they crush the c a t a l y s t .  

I n  o the r  designs, 
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