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I Var ious  h i g h  energy d e n s i t y  rechargeab le  b a t t e r i e s  a r e  be ing  cons idered for 
f u t u r e  space a p p l i c a t i o n s .  O f  these,  t h e  sod ium-su l fu r  b a t t e r y  i s  one o f  t h e  
l e a d i n g  cand ida tes .  The p r i m a r y  advantage i s  t h e  h i g h  energy d e n s i t y  
(760 Wh/kg t h e o r e t i c a l ] .  Energy d e n s i t i e s  i n  excess o f  180 Wh/kg were 
r e a l i z e d  i n  p r a c t i c a l  b a t t e r i e s .  Other  t e c h n o l o g i c a l  advantages i n c l u d e  i t s  
chemical  s i m p l i c i t y ,  absence o f  se l f -d i scha rge ,  and l o n g  c y c l e  l i f e  
p o s s i b i l i t y .  

~ 

More r e c e n t l y ,  o t h e r  h i g h  tempera ture  sodium b a t t e r i e s  have come i n t o  t h e  
s p o t l i g h t .  These systems can be desc r ibed  as fo l lows: 

Na/P"-A1203/NaAlC14/Meta l  D i c h l o r i d e  

Sodium/metal d i c h l o r i d e  systems a r e  c o l l o q u i a l l y  known as the  zebra  system and 
a r e  c u r r e n t l y  be ing  developed fo r  t r a c t i o n  and l o a d  l e v e l i n g  a p p l i c a t i o n s .  
The sodium-metal d i c h l o r i d e  systems appear t o  o f f e r  many o f  the  same 
advantages o f  the  Na/S system, e s p e c i a l l y  i n  terms o f  energy d e n s i t y  and 
chemical  s i m p l i c i t y ,  e .g . ,  

2 Na + FeC12 - >  2 NaCl + Fe, -730 Wh/kg ( t h e o r e t i c a l )  

2 Na + NiC12 - >  2 NaCl + N i ,  -790 Wh/kg ( t h e o r e t i c a l )  

2 Na + CuC12 - >  2 NaCl + Cu, -800 Wh/kg ( t h e o r e t i c a l )  

These meta l  d i c h l o r i d e  systems o f f e r  i nc reased  s a f e t y  and good r e s i s t a n c e  t o  
overcharge and opera te  ove r  a wide range o f  temperatures from 150-400°C w i t h  
l e s s  c o r r o s i o n  problems.  

We a t  JPL a r e  e v a l u a t i n g  v a r i o u s  new cathode m a t e r i a l s  f o r  use i n  h i g h  energy 
d e n s i t y  sodium b a t t e r i e s  f o r  advanced space a p p l i c a t i o n s .  Our approach i s  t o  
c a r r y  o u t  b a s i c  e l e c t r o c h e m i c a l  s t u d i e s  o f  these m a t e r i a l s  i n  a sodium c e l l  
c o n f i g u r a t i o n  i n  o r d e r  t o  unders tand t h e i r  fundamental  behav io rs .  Thus f a r ,  
o u r  s t u d i e s  have focused on a l t e r n a t e  meta l  c h l o r i d e s  such as CuC12 and 
o r g a n i c  cathode m a t e r i a l s  such as TCNE. 
s t u d i e s  w i l l  be p resented .  

The p r e l i m i n a r y  f i n d i n g s  o f  o u r  
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