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Carbon, nitrogen and oxygen are the three most abundant 
elements in the early Solar system. The establishment of the 
forms of these elements in the preplanetary nebula (PPN) is 
very important in understanding the formation processes of me- 
teoritic minerals, the nature of comet material, terrestrial 
and giant planets atmosphere, and the factors controlling the 
bulk chemical composition of the giant planets satellites. The 
origin of organic compounds is also associated with this prob- 
lem. 

Geochemical, thermodynamic, kinetic and physical data are 
used in the present paper to establish the forms of carbon and 
nitrogen in the various regions of PPN. 

The composition of the PPN gas phase depends on the abun- 
dances of elements and P-T conditions in PPN. Thermodynamic cal- 
culations show that CO and Ng are the ma'or forms of C and N 
at T2680 K ( in the inner regions of PPN 3 , and CH4 and NHS - 
at T6300 K (in the outer regions). However, the existing cos- 
mochemical data ( CO and COa prevalence over CHq, organic com- 
pounds in meteorites, N2 finding in the atmosphere of Titan, 
etc.) provide evidence for CO and N2 predominance over CH4 and 
TJH3 in the outer parts of PPN. 

Lewis and Prinn 111 considered the possible reasons for 
this discrepancy and they were the first to show that these 
reasons are low reduction rates of CO and N2 by hydrogen. On 
the baeis of kinetic analysis the authors concluded that only 
1% of carbon and nitrogen could exist in the forms of CXq and 
NH3 

In the present work we have considered the ratios CO/CH4 
and N2/1m3 using the model which takes into account some impor- 
tant physical and chemical factors that were neglected by Lewis 
and Prinn. 

Our calculations were carried out on the basis of P-T pro- 
file in the low mass nebula (0.02-0.05)M0 which is considered 
more favourable 121 by most specialists in planetary cosmogony. 
(The nebula is assumed in the present paper to be isothermic at 
z-coordinat4.We also analysed more thoroughly the catalytic iK- 
fluence of the metallic iron ( one of the earliest condensates 
in the nebula) on the rates of CO and N2 reduction by Hz. Final- 
ly, we took into account not only turbulent mixing at the dis- 
tance of one turbulent eddy but also the radial %ranaport at 
larger distances due to the turbulent diffusion. The chemistry 
of molecular clouds was also kept in mind. 

The time scale over which CO and N2 reduction took place 
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was compared with the time scale of turbulent mixingon at the 
distance of one eddy, the largest in the spectrum, and with 
that of radial maaa transport at the distance of more than one 
eddy. This comparison showed that CHq synthesis reaction is ef- 
fective at T2750 K, and NH3 synthesis reaction - at T 2700 K. 
Thus, theae reactions could provide 510% of C in the form of 
CHq , and -0.1% of N in the form of NHg. These temperatures 
correspond to the radial distance R,-0.55 a.u. In the outer re- 
gions ( zones of formation of asteroids and giants-planeta) 
the chemical. composition appears to be quenched due to the ra- 
dial mane transport and inefficiency of reactions. Hence, the 
ratios CO/CH4 and N2/m3 remain the a m e  as at R = R,. Thia 
conclusion is based on the assumption that almost all the mass 
of matter is transferred to these zonee through the inner hot 
PPN region. This assumption corresponds to modern low maaa ne- 
bula formation models. However, some fraction of matter ((50%) 
may reach these zones avoiding the central PPN zone by direct 
accretion of the matter of dense molecular cloud fragments. If 
the ratios CO/CH4 and N2/NH3 in these fragments were-103 and 
10 C31,  correspondingly, in the regions of asteroida and gian- 
ts-planets not more than 1% of carbon and nytrogen could 
exist in the form of CH4 and NH3 . If the dust of molecular 
clouds contains considerable quauntities of C and XV in the form 
of C and EJH3 hydrates ( but not in the form of graphite and "6 carbi ea)correspondingly, the gas phase of PPN in the region of 
asteroida and giants-planets may contain CH4 and NH3 in the qu- 
antities, exceeding lo%, but not more than 5m. 
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