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At the background of intensive investigation of chemical 
composition and physical properties of Martian soil carried out 
during last decade we observe vast gaps in the data on its mi- 
neral composition, especially salt fraction. According to (1) 
the interaction of atmospheric nitrogenbearing gases with rnine- 
rals on Martian surface could be resulted in incorporation of 
nitrogen in nitrates,Besides N2 only nitrogen monoxide was inst- 
rumentally determined in Martian atmosphere at 120 - 150km alti- 
tude (2). The abundance of a number of nitrogenbearing gases 
near the surface in concern with a photochemical model is presen- 
ted in (3): NO - 4*10-'~;~0~- 2a10-~~;N~0 - 7*10-'~etc (mole 
fractions) assuming the absence of their sink in Martian sur- 
face. Providing the sink the mole fractions should be 1-4 orders 
of magnitude above cited values. According to different photoche- 
mioal mods1 (4) NO mole fraction in the newsurface atmosphere is 
about 4*10-~~. Thue the probable interval of NO mole fraction va- 
lue is assumed to correspond 4~10~'~-4~10~~~. As calculated in 
(3) 3mm thiak layer of nitrates could be formed at Martian surface 
in 4.5 boy. There is little or no direct spectral IR-evidence of 
nitrates in the soil, because they are spectrally more active in 
the 3-4&m region which is difficult to observe from Earth (5). 
Nitrogen oxides were not detected in GCNS experiments (up to 500° 

C) at Vikin@; landing ~ites (6). According to ( 7 )  the nitrate con- 
tent in Hatian soil is not exceeding 0.5%. 

Our thermodynamic calculations indicate that Ca,Mg,Na,K-nit- 
rites are instable in relation to corresponding nitrates the lat- 
ter being stable in relation to Ca,Mg,Na,K-carbonates, The stabi- 
lity of nitrates in respect to carbon dioxide is found to decrez- 
se with the increa~e of temperature (Fig.1). Sodium and potassium 
nitrates a r e  predicted as most stable nitrogenbearing minerals. 
Magnesium nitrate presumably breaks down above 240-26OK with the 
formation of MgC03 as a product. Thus the chemical interaction of 

- - . . 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



NITRATES IN MARTIAN SOIL? 
Zolotov M.Yu. ,Sidorov Yu. I. 

nitrogen monoxide with carbonates at recent Eartian conditions 
could be expressed for example by the equation: 

The nitrate stability in reagect to hydrogen 3hloride is 
estimated providing the upper limit of HC1 partial presaure is 
near 1om9bar. Mg,Ca,Be,K nitrates m e  predicted to be stable 
in respect to HC1 (Fig.2). The stability of nitrates should 
increase in succession Na-K-Ca-Mg with atrong negative tsm- 
perature dependence, Thus nitra%e formation should proceed 
for example as follow: 

All considered nitrates are predicted to be unatabla in 
respect to SO 

2 ( g )  
in agreement with the experiments with model 

Martian soil interaction with possible mlcrocomponents of Mar- 
tian atmosphere (8). The nitrates a r e  assumed to be suscegtib- 
le to chemical decomposition as a result of volcanic events ao- 
companied by extentive formation of sulfate aerosols aa well as 
to dissolution in aqueons ~olutions at humid periods of Martian 
Geologic history. Thus we should not expect substantional con- 
centrations of nitrates in the Nartian soil. 
References: ?-)McElroy M.B,et a10 ,Science, 1 ,?0( 1976) 8 2)~cEl- 
roy M.B. ,et al. ,Science,=, 1295(1976); 3 # ung Y.L*, et ale, 
Icarus,30,26(1977) ; 4) Krasnopolsky V.A., Parshev V.A, ,Ple.net 
S ace SZ. ,27,113(1979); 5) Singer R.B. ,Adv.Space Res. ,2,59(1985) ; 
6y Biemann r,~avoie J.M. ,J.Geophys.Res. ,84.8385(1979) ; 7)Clark 
B.C. , V a n  Hart D.C. ,Icms,45,370(1981); 8mlark B.C. et al. ,J. 
Mol.Ev01. ,s,91 (1979) 

Pig.1 Stability of nitrates 
as a function of NO partial 
pressure and temperature. 
Possible interval of pNoin 
Martian atmosphere is 
shown by dashed lines. 
Fig.2 Stability of nitrates 
as a function of NO and HC1 
partial press re. 
=?tot" 6.5- 10-Y bar, 

- 
4x02- 1.3*10-~,,~ 0=300*10- 

1. 210°K, 240°K 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


