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CHEMISTRY UF PLANETARY ATMOSPHERES AND COMETS 

CO + 0-Atom Reaction 

During a study o f  the CO reac t i on  w i t h  0-atoms i t  was found 

t h a t  the a d d i t i o n  of  NU, resu l ted  i n  an unexpectedly h igh  increase i n  

the format ion of  CU,. 

because NO and NO, a re  comnon i m p u r i t i e s  and because they a re  o f t e n  

used f o r  a n a l y t i c a l  purposes i n  k i n e t i c  studies. I t  was found t h a t  

t h e  enhanced CO, formation occurred on ly  when moisture was added t o  

Th is  phenomenon was inves t i ga ted  i n  some d e t a i l  

t h e  O2 stream by passing through concentrated H,SU, p r i o r  

charging (a c o m n  p r a c t i c e  t o  increase s t a b i l i t y ) .  I t  d 

w i t h  “ dry”  O,, w i t h  “Wet”  CU, w i t h  NU instead o f  NU,, o r  

discharge (i.e., rto U-atoms). Also the  e f f e c t  could be e 

w i t h  a l a r g e  excess of NO,. Maximum enhancement was obta 

t o  d i s -  

d not  occur 

w i t h  no 

i m i  na ted  

ned w i  th  

a concent ra t ion  o f  NO, very c lose  t o  the 0-atom concentrat ion and 

w i t h  a r e l a t i v e l y  h i g h  CO t o  0-atom r a t i o .  Considering a l l  the  data 

i t  i s  c lea r  t h a t  the ox ida t i on  does no t  occur i n  one simple step bu t  

over a more complex mechanism such as the f o l l o w i n g  se r ies  o f  react ions 

. i n v o l v i n g  e x c i t e d  species: 

* 
NO, + 0 + NO + 0, 

* x 
O,+H+OH + U  

* 
OH + CO + CU, + H ( 3 )  

A paper d iscuss ing these r e s u l t s  i s  t o  be presented a t  the  New York 

ACS meeting i n  September. 
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I s o t o p i c  Enrichment Using the Bromine Lamp 

Recently D r .  L i u t i  o f  t h i s  labora tory  has repor ted the  

formation of carbon suboxide enriched i n  C-13 by i r r a d i a t i o n  o f  CO 

w i t h  the  2062 A i o d i n e  l i n e .  Me have now found tha t  the  i r r a d i a t i o n  

of NO w i t h  t h e  1633 A bromine l i n e  r e s u l t s  i n  the formation o f  N, 

s u b s t a n t i a l l y  enr iched i n  N-15. Various experimental cond i t ions  

have been s tud ied  and enrichments as h igh  as a fac to r  o f  th ree  over 

t h e  normal N-15/N-14 r a t i o  have been observed. The r e s u l t s  a t  

d i f f e r e n t  temperatures i n d i c a t e  tha t  the  energy t rans fe r  reac t ion :  

x * 
NU + NO -P NU + NU 

may be competing w i t h  reac t ions  such as 

* 
NO + NO -+ N, + 0 + 0 

* 
NO + N,O+ N, + N + 0 + U 

(4) 

and thus tending t o  reduce any primary i s o t o p i c  e f f e c t .  

When NO was i r r a d i a t e d  w i t h  the  2062 A i o d i n e  l i n e  the  

same products were formed b u t  the enrichment o f  the N, produced was 

. much less. Other gases being i nves t i ga ted  are  N,U, H,S, CS,, and 

NH,. 

N-15 i n  the  product  N, was observed. 

When N,d was i r r a d i a t e d  w i t h  the  bromine l i n e  a dep le t i on  o f  

Radical Resonance Studies 

Th is  work has continued w i t h  emphasis on  r e f i n i n g  the  

equipment t o  permi t  more accurate p rec i se  experiments t o  be c a r r i e d  
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. .  out. A paper o n  t h e  pre? ; m i  I ~ ~ U I  ---..’ L >  with O i i  r a d i c a l s  was p r e s e n t e d  

a t  t h e  7 t h  In fo rma l  Pho tochemis t ry  Meet ing  and h a s  been  s u b m i t t e d  to 

The  Journa l  o f  P h y s i c a l  Chemis t ry .  E x t e n s i v e  e f fo r t s  have  been  made 

t o  a p p l y  t h e  method t o  t h e  d e t e c t i o n  and  measurement  o f  CH r a d i c a l s ,  

b u t  t o  d a t e  t h e s e  effor ts  have  been u n s u c c e s s f u l .  

M i  c rowave  E m i s s i o n  

L( A pape r  e n t i t l e d  Some Comments on  The  Venus Temperature: 

i n  which t h e  r e s u l  t s  o f  t h e  microwave e x p e r i m e n t s  are d i s c u s s e d ,  h a s  

been  a c c e p t e d  f o r  p u b l i c a t i o n  i n  The Journa l  o f  Geophys ica l  Research .  

Review of t h i s  work i s  s t i l l  i n  p r o g r e s s  and t h e  d i r e c t i o n  of f u t u r e  

e f f o r t s  w i l l  be g u i d e d  i n  p a r t  by t h e  r e s p o n s e  t o  t h i s  p a p e r .  

N-Atom Recombina t ion  

The s t u d y  of t h e  r e a c t i o n  o r d e r  and  

r e c o m b i n a t i o n  and a f t e r g l o w  h a s  no t  been  comp 

d e r i v e d  ra te  c o e f f i c i e n t s  a r e  h i g h e r  t h a n  d e s  

d a t a  a r e  b e i n g  o b t a i n e d .  

mechani s m  of t h e  N-atom 

e t e d  y e t .  V a r i a t i o n s  i n  

r a b l e  and more p r e c i s e  

Pub1 i c a t i o n s  and P r e s e n t a t i o n s  

“ Photochemica l  E q u i l i b r i m  S t u d i e s  of Carbon Diox ide  and T h e i r  

S i g n i f i c a n c e  for  t h e  Venus Atmosphere” by R .  R .  Reeves,  J r . ,  P. Har t eck ,  

B. A. Thompson, and R. W. Waldron has  been  p u b l i s h e d  i n  The  J o u r n a l  

of P h y s i c a l  C h e m i s t r y  - 70, 1637 (1966) .  
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Some Comnents on the  Venus Temperature” by D.C. Applebaum, P. Harteck, (6 

R.R. Reeves,Jr., and B.A. Thompson has been accepted f o r  p u b l i c a t i o n  i n  

The Journal o f  Geophysical Research. 

“ OH Radical Detec t ion  and Measurement by Resonant Radiat ion”  by R .  

Fuhrman, P .  Harteck, R . R .  Reeves,Jr., and B.A. Thompson has been 

submitted fo r  pub1 i c a t i o n  t o  The Journal o f  Physical Chemistry. Th i s  

paper was a lso presented a t  the  7th In formal  Photochemical Meeting 

he ld  a t  R . P . I . ,  June 20-23, 1966. 

“ Catalyzed Oxidat ion of  Carbon MonoxideJ’ by R. Bergendahl, P. Harteck, 

R.R. Reeves,Jr., and B. A. Thompson w i l l  be presented a t  the American 

Chemical Society Meeting i n  New Y o r k  C i ty ,  September, 1966. 

Gaseous Reactions i n  the  Upper Atmo~phere ’~ by P. Harteck was pre- 

sented a t  a Symposium on the Physics and Chemistry of t he  Upper A t -  

mosphere, The Chemical I n s t i  t u t e  o f  Canada, Saskatoon, June 5-8, 1966. 

IC 

D r .  

U n i v e r s i t y  o f  Bonn. 

address on Atmospheric Chemistry. 

Harteck was honored by being awarded an Honorary Doctorate by the 

Fol lowing the presenta t ion  D r .  Harteck gave an 


