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REDOX CONDITIONS OF THE NEARSURPACE ATMOSPHHIE OF VENUS. I.Some 
reevaluations. M. Yu. Zolotov, Vernadsky Institute USSR Academy of 
Sciences, MOSCOW~ USSR. 

The atmospheric redox conditions as a cr i t ical  parameter for 
the investigation of the chemical processes on the surface of 
venus could be estimated from surface mineralogy as w e l l  as from 
atmospheric chemistry, the la ter  seemingly being more rel iable .  
The partial  pressures of molecular axygen P ( 0  2 )  have been 
previosly estimated from cO2-co pair taking into account the 
assumption of chemical equilibrium betveen gases  near the surface 
1e.g.  I - .  o thers  measured gases  a l so  should effect on oxidation 
s t a t e  of the atmosphere. This report  is presented as a modified 
and corrected version of 151. The contents of measured atmospheric 
gases  have been used as indicators of redox conditions. r his 
approach is not based on the assumption on the chemical 
equilibrium betveen all atmospheric gases  as ve l l  as atmosphere - 
surface equilibrium. 

The par t ia l  pressures of molecular oxygen vhich a r e  governed \ b y  
separated groups of gases  vere  es t imded for 675-750 K temperature 
range providing the chemical equilibrium betveen various gases  
vithin each group. ~ i x i n g  rat ios  for the gases  ve re  obtained from 
the most re l iable  instrumental data  (see F i g . l  capture) making an 
assumption about constant chemical composition belov the leve l  of 
measurements down t o  the surface.  The equilibrium redox conditions 
vere  calculated for the folloving se t  of chemical reactions: 

S O 2 +  C O  = C O S  + O 2  (4); S O  + CO = C O S  + l . 5 0 2  ( 5 ) .  
2 2 

The resulting data  a r e  plotted a t  the l o g ~ ( 0 2 )  - T diagram 
Wig. 1). The evaluation of the redox conditions for the 
hypsometric l eve l  near to  mean planetary radius ie. g .  for 735 K ,  
9 1 . 8  bar; 6052 .05  km, -22.67 < l o g ~ ( 0 2 )  < - 2 0 . 8 9 )  is not in 
contradiction vi th  previous data.  That redox range is vide enough 
and overlaps the l ines  vhich a r e  governed by magnetite-hemati,te 
6 and pyrite-magnetite (7) equilibria: 3Fe203 = z p e z c 3  t o . 5 0 2  
(6); F e 3 0 4  + 6 S 0 2  = 3 F e S 2  t 8 0 2  (7), {see Fig. 1). The lover limit 
of this  interval  is corresponding to  equilibrium {3), {curve 3a on 
~ i g . 1 )  providing the minimal mixing rat io  of H20  measured near the 
surface [91 and maximal H2S content 1101. The upper limit v a s  
calculated from the reaction (2) a t  minimal S 2  content ' 181. The 
estimations of the l o g ~ t 0 2 )  value on the base of measured upper 
limit of c o s  content a r e  not in  strong contradiction with the 
others estimations. But i f  C O s  content is essent ia l ly  lover than 
2-3ppm i t  could be  corresponding only with more oxidizing 
conditions. o n  the other hand the high Cos content measured a t  
29 -37km (4E-5, v enera-13,14; 1131) LS correlated vi th  moderately 
reduced conditions:  log^ (0 2 )  - - (-21. 56) - (-21. 37)) for the 
735-745 K in  the  case  of extrapolation of  ene era-13~4 data  dovn 
to  the surface.  

some uncertainties of l o g ~ t o z )  value for the lovlands should 
a r r ive  a l so  from the uncertainty of hypsome,tric l eve l  position of 
suggested equilibrium betveen some gases.    or example, for 745 K 
(99. 2 bar; 6050 .  75 km) the estimated lover and upper limits of 
l o g ~ ( o  2 )  values  a r e  -22 .  33 and -20. 53 respectively.  
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The estimation of the redox conditions from the atmospheric 
data results in  very l o v  partial pressure of molecular oxygen, 
actually lack of oxygen in  the atmosphere. In this c a s e  the 
molecular oxygen should be excluded as an .oxidizer .  The real redox 
conditions seems to  be governed by real ly  existing, predominantly 
chemically act ive  g a s e s .  
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Fig.1 The es t imat ion  o f  redox cond i t ions  f o r  the  nearsurface atmosphere o f  Venus. Oxygen p a r t i a l  pressures are  
determined by the equ i l i b r i um cond i t ions  f o r  the reac t i ons  1-7 (see tex t ,  eq. 1-71, Used n i x i n g  r a t i o s  f o r  the 
gases: 1 - C02 - 0,965 [ b l ,  CO - 1.7E-5,171; 2 - SO2 - 1.5E-4 [ b l ,  S2 - 2E-8 [81; 3a - HZ0 - 2E-5 191, H2S - 5E-6 
[ l o ] ,  SO2 - 1.5E-4: 3b - HZ0 - 1E-4 [b], H2S - 1E-6 [ l o ] ,  SO2 - 1.5E-4; 4 - CO - 1.7E-5, COS ( 3E-6 [ l o ] ,  SO2 - 
1.5E-4; 5 - C 0 2 - 0 . 9 6 5 ,  COS (3E-6, 5 0 2 -  1.5E-4; 7 - S 0 2 - 1 . 5 E - 4 .  7 - S 0 2 - 1 . 5 E - 4 .  'Contrast '  shows the 
r e s u l t s  o f  o f  the Venera-13 co lo r  i n d i c a t o r  [ill. P-T p r o f i l e  i s  f r oa  [121. 
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