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Recently two alternative hypotheses on :hemica1 composition of solar nebula (SN) gases are 
discussed: 
1. SN of "oxidizing" composition (OSN) with the gas phase C/O ratio being equal to 0.55 (1-4). 
2. SN of "reducing" composition (RSN) with the gas phase C/O ratio P0.83 (5,6). 

The model calculations of equilibrium nebular gas condensation (1,3) indicated that in terms 
of OSN it is impossible to obtain some accessory minerals occurring in the enstatite and iron 
meteorites (e.g., TiN, CrN, CaS, Si2N20, etc.). This problem is not resolved in various models of 
high pressure in the OSN (4.7) or in the model of nonequilibrium condensation (8). 

Larimer and Bartholomay (9) suggest that local regions with C/O ratio higher than 0.55 existed 
in the OSN. They calculate the condensation of a number of minerals of enstatite meteorites from 
this gas in wide range of temperatures and pressures. These calculations indicate that the condensa- 
tion of minerals such as graphite, osbornite, oldhamite, etc. became possible at certain values of 
C/O ratio. This local change in C/O ratio in the OSN can occur as the result of oxygen and carbon 
fractionation at low temperatures. Another mechanism of C/O ratio changes is the existence of primary 
inhomogenety in the OSN. 

Recently one of the authors of present study proposed (5.6) that the primary C/O ratio in 
gaseous nebula as a whole was higher than the solar value (RSN hypothesis). 

During the heating of gaseous and dusty cloud in the process of collapse the solid carbon 
phase (graphite) could be converted into the gas phase generally by burning. The product of such 
burning is carbon monoxide. Consequently, the maxirmun possible value of C/O ratio in the RSN gases 
must be close to 1 even though the primary bulk C/O ratio in gaseous and dusty cloud was sufficiently 
larger. 

RSN model accounts for the nonequilibrium mineral assemblage of the carbonaceous chondrites. 
This assemblage consists of the low-temperature condensates of the matrix and high-temperature white 
inclusions. The latter are suggested to be "alain" for the solar system and so they have never been 
condensed from the SN. This suggestion is confirmed by the anomalous isotopic composition of differ- 
ent elements observed in the white inclusions. This model accounts also for the formation of all 
general types of the meteorites in terms of the single process of equilibrium RSN gas condensation. 
The sequence of meteorite formation is: iron meteorites, enstatite meteorites, ordinary chondrites 
and matrix of the carbonaceous chondrites. 

It is interesting that the differences in the process of condensation related with the C/O 
ratio changes in the gas phase are only characteristic for the high-temperature central zone of 
SN providing the gas temperature is higher than 700K. At the lower temperatures the nebular gas 
composition and apparently the sequence of condensation are similar for both the OSN and the RSN 
models. This conclusion is confirmed by our calculations of equilibrium gas composition for the 
OSN and the RSN (Fig. 1) and analysis of possibility of mineral condensation for both alternative 
models. 

The calculations are carried out in the terms of model of a dense, convective solar nebula, 
opaque to solar radiation with an adiabatic temperature-pressure profile (10). An adiabatic temper- 
ature-pressure profile for the SN was constructed stepwise using the relationship 

(P/PO) = (T/T~)CP/~ 
where P is the total pressure, T-the temperature, R-the ideal gas constant, 

C p  = 0.878 
h 2  + 0.122%-ie. 

The starting point for the adiabat (POSTo) was chosen as atm, 600K. The distant scale was 
calculated using the relationship 

(T/T ) = (R/R ) -I" 
where T is the temperature and R is thg heliocegtric distance in astronomical units (AU). The 
starting point for the distance scale (T ,R ) was chosen as 600K, 1 AU (11). The equilibrium gas 
compostion for the RSN and OSN was compu?edOby the t9ninimization of Gibbs free energy of the 
systemM method 02 using the equilibrium constants (13). The calculations are made using the 15 
gaseous species formed in the H-0-C-N system. The condensation of solids in the system is not 
considered. The elemental abundances are taken from the Canneron's Table (14). In the RSN model 
the oxygen abundance was decreased to the solar carbon abundance. As Fig. 1 shows the general 
descrepancy between RSN and OSN models is the great difference of water content at high tempera- 
tures. So, at 1800K the difference in H20 content between the RSN and OSN models is about 4 orders 
of magnitude. The calculations for the more complex system (H,O,C,N,S,Si) including 31 gaseous 
species indicate that the difference in the water content increases to about 5.5 orders of magni- 
tude at the same temperature. 

The calculated nebular gas composition coupled with the thermodynamical properties of meteor- 
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itic minerals (15, 16, 17) are used for the analysis of the possibility of different condensate 
formation for the RSK and OSN models. As Fig. 2 shows the refractory minerals of the enstatite 
chondrites can be condenced at high temperatures from RSN gases only and the condensation of O,Ti, 
Ca,Si-bearing minerals can occur only with the further temperature decrease. The analysis of trace 
element behavior have shown that the uranium can enter into the structure of sulfides such as old- 
hamite and alabandite (18, 19, 20) at high temperatures and in the condensation of the RSN gas only. 

Fig. 1. Nebular gas chemistry: 
solid curves for the RSN, 
dotted curves for the OSN. 
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