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LUNAR VOLCANIC GASES: FURTHER THERMODYN.4MIC MODELING RESULTS FOR THE 
TRANSPORT OF TRACE METALS AND VOLATILE ELEMENTS. Bruce Fegl ey, Jr . , Abtei 1 ung 
Kosmochemie, Max-Pl anck-Insti tut Fir Chemie, Saarstrasse 23, D6500 Painz, 
F.R. Germany and Derrick ,Kong, MIT, Cambridge, MA 02139 USA. 

In this abstract we present further results of our modeling of the gas 
chemistry of trace metals and volatile elements associated with 1 unar glass- 
es(1) and-of interest for lunar resource studies. These results are impor- 
tant for identifying the major gas phase species of the elements studied and 
for modeling the transport mechanisms in lunar volcanic gases. 

A revised and expanded version of our chemical equilibrium code was 
used for the ideal gas chemical equilibrium calculations. This code (TOP20) 
uses the dual constraints of mass balance and chemical equilibrium to solve 
the molecular composition (at a specified temperature, pressure, and set of 
elemental atomic abundances) of a gas phase containing over 1000 gases of 
over 70 elements. The thermodynamic data used in the calculations come from 
standard compilations such as the JANAF Tables (2,3). The computational 
method used has been schematically described bz Barshay and Lewis (4). 

A further subset of our results is illustrated by the figures on the 
next page. These calculations were done at a total pressure of 1 bar and 
with an "average" terrestrial fumarolic gas composition having the 
following normalized elemental atomic abundances: N = 1.0, F = 6.8, S = 21.8, 

, C1 = 36.1, C = 163, 0 = 3982, and H = 7417. The Br and I elemental abun- 
dances were determined by assuming C1 /Br and C1 /I atomic ratios appropriate 
for seawater. The abundances of other elements such as Ca, Cr, Co, Fe, Mg, 
etc. were deliberately set at 1 part per billion. In this way, their chemis- 
try can be calculated without affecting the overall mass baiance o f  the 
gas phase. We also have varied the hydrogen (and thus the water) abundance 
to simulate much drier lunar gases and have also studied chondritic halogen 
ratios. These results are not illustrated and will be given at the meeting. 

An important result of the calculations is that halides are important 
species for the transport of metals such as Ca, Fe, Co, and Mg. The same 
was found to be true by us earlier for Cu, Na, and K. As noted previously, 
the elemental abundances of the halogens will be important for determining 
the relative importance of gaseous bromides, fluorides, chlorides , and 
iodides. (Chlorides are generally the most important because of the high 
chlorine abundance). Another important result is that even in a "wet" 
gas, halides are generally more important than hydroxides. Finally, we 
again find that more complex species such as dimers become more important 
at 1 ower temperatures. 
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