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RESEARCH OBJECTIVES

Yucca Mountain, Nevada, is a proposed site for geologic
storage of high-level nuclear waste. The safety case for the pro-
posed repository greatly depends on the
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processes leading to acid gas generation
and condensation, and their potential
implications for Yucca Mountain.

APPROACHES

The experiment of Pulverenti et al. (2004) was simulated
with a multicomponent and multiphase reactive transport code
(TOUGHREACT, Xu et al, 2004), including boiling, gas trans-
port, and condensation. A Pitzer ion-interaction model was
implemented into this simulator to allow calculations at high
ionic strength. In addition, the code was modified to take into
account vapor-pressure lowering caused by the inaeased
salinity.

ACCOMPLISHMENT

The simulation of the experiment captures the observed
increase in boiling temperature (up to 144°C and higher at ~1 bar)
resulting from elevated concentrations of dissolved salts (up to 40
m ionic strength). The computed HCl fugacity (up to ~10-3 bars)
generated by boiling under these conditions is not sufficient to
lower the pH of the condensate (cooled to 80
and 25°C) down to observed values, unless the
H;0 mass fraction in gas is reduced below
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Figure 1. Simulated boiling temperature, salts vol-
ume fraction, pH, and fugacity
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extreme pH observations are irrele-
vant to the Yucca Mountain.
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