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THE OXmATION O F  HYDROGEN CHLORIDE I N  ELECTRODEZESS 
RADIOFREQUE3CY DISCHARGES 
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A s tudy  of t h e  ox ida t ion  of Hydrogen Chloride i n  e lec t rode-  
less glow discharges  between 3.75 and 150 torr i s  descr ibed .  A 
c y l i n d r i c a l  qua r t z  r e a c t o r  was used a t  2 4 5 0  mHz i n  a tapered  wave- 
guide  sec t ion .  Other work done a t  7 and 20  mAz used c y l i n d r i c a l  
v e s s e l s  with e x t e r n a l  s l eeve  e l e c t r o d e s  and pil lbox-shaped r e a c t o r s  
wi th  e x t e r n a l  e l e c t r o d e s  pa in ted  onto  t h e  f l a t  t o p  and bottom sur -  
f aces .  Power a t  20 mHz w a s  coupled from a se l f - exc i t ed  o s c i l l a t o r  
through a coupling c o i l  i n  t h e  tank and a t  7 mIiz a h e l i c a l  reasonator  
w a s  used. 

For s u f f i c i e n t l y  high d r i v i n g  f requencies  t h e r e  is not  

., 

s u f f i c i e n t  t i m e  dur ing  a cyc le  f o r  e l e c t r o n s  t o  be swept t o  the  
w a l l s  of a d ischarge  r eac to r .  E lec t ron  l o s s  i s  then  con t ro l l ed ,  
i n  a non-at taching gas ,  by d i f f u s i o n .  For a cons tan t  e l ec t ron  
momentum c o l l i s i o n  frequency vm, t he  average power inpu t  per  u n i t  

and i ikewise  t h e  e l e c t r o n  energy 

where 

kvm E = Edc - - 2w 

v& 
w2 + vm2' 

i s  given by 

Edc s i n  2u t  

i~ t h a t  energy obtained i n  a d.c.  e lectr ic  f i e l d  of magnitude 

equa l  t o  the  a.c. R . M . S .  value and where w i s  the  frequency of 
t h e  appl ied  f i e l d ,  k is  t h e  average f r a c t i o n  of energy l o s t  per  
c o l l i s i o n  and i s  assumed cons t an t ,  m i s  the  e l e c t r o n  mass, and 
E, is t h e  peak appl ied  f i e l d ,  and p i s  the  mobi l i ty .  
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The behavior  is  expla ined  by the  balance between e l e c t r o n  at taci i -  
ment and detachment processes in  t h e  d i f f e r e n t  reg ions  of t h e  
d ischarge .  

' Limited d a t a  were a l s o  

H20 + C 1 2  = 

obta ined  on t h e  r eve r se  r e a c t i o n  

. 
1 2 H C 1  + p 2  

which gave some evidence  t h a t  a t  moderate p re s su res  t h e  r e a c t i o n  
approached an asymptot ic  composition a t  long res idence  t i m e .  

€or e l e c t r o n s  i s  v i b r a t i o n a l  e x c i t a t i o n  of €IC1 and subsequent 
i n f r a r e d  r a d i a t i o n .  

F ina l ly  it is shown t h a t  a major method of  energy loss 
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