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The detect ion of PA3 as well as CO and Gm4 i n  upper 

atmospheric l eve ls  of t h e  j i a n t  p lanets  is the  evidence of 
chemical nonequilibrium of t he  atmospheres of these  planets .  
According t o  /1-3/ pH3 is t h e  most abundant phosphorus gas on 

Jupiter  only a t  T>1000 K, it is oxidized t o  P406 by w a t e r  vapor 

in the  800-1000 K range. Subsequently the  P406is condensed in  a 

form of W4E2P04( a t  T * 400 K ( f i gu res  1 and 2 ,  t he  dashed 

l i nes )  . 
Based on these  data  Prinn and L e w i s  /4/ proposed that the  

sca le  f o r  v e r t i c a l  mixing of PE3 from the  deep atmospheric 

l eve ls  (T>1000 K, P -300 bar f o r  Jup i t e r )  up t o  a cooler region 
of t h e  atmosphere is well shor ter  then t h e  time scale f o r  t h e  
des t ract ion of pH3. 

However values of A G O ~ ( P ~ O ~ )  used in /1-3/ are based on 

approximate value.3 of A EIof ( P ~ o ~ , ~ .  298.15) 151. 

The r e s u l t s  nf calcula t ions  with new consis tent  thermodyna- 
m i c a l  information /6/ are presented in f igures  ( the so l id  
l i n e s ) .  The equilibrium chemistry of phosphorus assuming so la r  
abundance f o r  P and 0 is presented in ffg.1. The case of 
deplation of oxygen in  50 times relative to  solar abundance /7/ 
is shown in  f igure  2 .  

PE3 and PE2 rad ica l  are the  most abundant phosphorus gases 

a t  T>500 K. Below 400 K t he  oxiding forms: P4OI0, P40g. P408 are 

found t o  be t h e  most abundant. Abundances of other phosphorus 
gaseous compounds (P406, PO, P407, APO, P, PB, PS, PN) a r e  lower 

than 10 -I2 in t h e  temperature range 300-200 K. 
I f  t h e  t o t a l  oxygen abundence in Jovian atmosphere is s i m i -  

lar t o  t h e  so la r  abundance ( f i g . 1 )  t h e  leve l  of PE3transpor t  is 
corresponding t o  T @ 450 K (P % 25 bars ) .  In t h a t  case t h e  
instrumental detect ion of PH3 could be considered as an evidence 

of disequilibrium atmospheric s t a t e  versus t h e  phosphrous 
compounds. 

I f  t h e  t o t a l  oxygen abundance is similar t o  t h e  t o t a l  oxy- 
gen abudance obtained from the  A 2 0  data  /7/ then observed 

abundance of PH3 i s  equal t o  i ts equilibrium value ( f i g . 2 ) .  

The '4'10 is probably t h e  only condensed phase on t h e  

upper atmospheric l eve ls  from t h e  set of revied species - - - - 

('(s)* P4S3(s)n P3N5(s)9 P4°10(s))- 
The analogous behavior of P-bearing compounds supposedly 

could be observed i n  t he  other major planetary atmospheres. 
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PHOSPHORUS I N  JOVIAN:  Borunov S.P.,  Dorofeyeva V.A.  

Fig. 1 Equilibrium abundances of phosphorus gases along t h e  
Jup i t e r  adiabat .  Calculations w e r e  done fo r  so l a r  and 1.5xsolar 
abundances of P and f o r  so l a r  of O.The dushed l i n e s  represent  
t he  previous ca lcu la t ions  /1-3/. 
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Fig.2. See f i g .1 .  1/50 so l a r  abundance of oxygen. 
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