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The sequence of events which influences the chemical composi--
tion of the gas found in the Gasbuggy chimney proposed by Taylor
in the previous paper is a valuable contribution to the under-
standing of te phenomenology involved, but it does not lead to
resultsin quantitative agreement with observations. This fact
is illustr ated in the first two columns of the following table
which compare the observed concentrations of several prominent
species with the corresponding values determined from equilibrium
calculations as suggested by Taylor.

COMPONENT P E R C E N T A G E C 0 N C E N T R A T I N
Experiment 36 day) Taylor Teory This work

co2 3S.8 30.8 37.3

co 3 9 3 4 0

H 2 16.8 2.4 17.8

CH4 36.9 66.S 40.9

The agreement between the theoretical and experimental values
was not considered satisfactory, and an alternate model was sought.
The hint for the construction of this alternate description came
from the evidence of chemical reaction many days and months after
the explosion. Te concentrations of CO and H2 changed during the
first shut-in period, and significant distributions of T and C14
developed in CH4 and C2H6 after the influx of formation gas.
Therefore, a set of chemical and physical conditions was deter-
mined under which significant reaction could occur at relatively
late time leading to better agreement with observations.

It was postulated tat te C02, H20 and C contained in 0
lSSO tons of formation/KT of yield came to equilibrium at 800 K in
the observed cavity volume of 59 x 1010 cc (15.1 cc/g). The con-
centrations were assumed not to change as the temperature dropped
to lower values. When the H20 condensed and the pressure fell
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below the formation pressure, hydrocarbons entered the chimney
from te formation so as to maintain formation pressure in te
void space. The original cavity gas and the inflowing hydrocarbons
were assumed to react heterogeneously on ot rock srfaces wich,
by chance, were not covered with condensed water. Te reflux pro-
cess, through which energy is distributed troughout the chimney
by evaporation and condensation of' water, was assumed to provide a
0.32 mole fraction of water vapor to te reacting system at te hot
surfaces near the bottom of the chimney.

The last column of the above table lists the equilibrium
composition calculated on tis basis at a temperature of 9000K and
a pressure of 69 atm. The agreement between the theoretical and
the observed values is excellent. During te shut-in period the
hot rock surfaces cooled, and the observed composition shifted as
predicted by tis model for approximately a 400K temperature
decrease.

In one respect this model fails. In equilibrium one would
expect very little C2H6, but the observed concentration was close
to that characterizing formation gas. No satisfactory explanation
for this discrepancy has been developed.

The sensitivity of this result to variations in the relative
amounts of material considered in te initial reaction phase as
not yet been adequately investigated, nor has the use of gases from
1550 tons/KT of initial material and 32% H20 vapor from refluxing
been justified. Nevertheless, it appears tis model is quite
capable of explaining the observed chemical composition and its
change in time within experimental error.

It should be noted that the possible effects of gas non-
ideality on the reaction system have been investigated and found
to be relatively unimportant.

If subsequent investigation shows tis model to be correct,
the contamination of product gas by radioactive species may be
dramatically reduced if appropriate formation can be chosen for
the shot point. The criteria are:

1. The formation must be free of graphite or
solid carbon.

2. The carbonate concentration must be sufficiently
high that the C02 partial pressure exceeds forma-
tion pressure after the watey condenses.

If te first condition is satisfied, no ydrogen gas will be
produced in the initial phases of the reaction, and all of the
tritium will exist in the form of water. This water will then
condense. Much of it will hydrate the calcium and magnesium
oxides remaining after carbonate decomposition and will be perma-
nently removed from the reaction system. If the second condition
is satisfied, little methane will e present to react with C14 02
and HTO while the hot rock cools below reaction temperature.

A paper describing this work in more detail is in preparation.
It is expected to be submitted for publication in the near future.

816



This work could not have been done without the continuing
assistance and advice of Dr. Lewis Schalit, Dr. Albert Petschek
and Mr. Webb Simmons. Special thanks are also extended to
Professor Simon Bauer, Cornell University, to Professor George
Kennedy, UCLA, and to Professor Jacob Bigeleisen, Rochester
Universityfor their help in several aspects of this investigation.
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