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Gas Migration Phenomena in Potential Components of Near-Field Barrier System
Summary Report

Mikihiko Yamamoto*, Toshiyuki Oba* and Ryoma Mori*

Abstract

Gas production resulting from mechanisms which includes metal corrosion and
microbial degradation in a geological repository are able to lead an overpressurisation
and enhanced release of radionuclides.

An improved method of gas injection test of clay materials regarding test conditions and
methods of gas flow rate measurement were examined and some Kkey issues are
recommended.

Gas injection experiments of saturated mortar and cement paste and quantitative
evaluation of gas and water flow properties in these materials were carried out. Water
permeability of saturated mortar and cement paste are 1020 m2 and 1017 mz2
respectively, although their gas permeability of dried sample were 10-18 m2 and 10-16 m2
respectively. Under the condition of constant injection pressure and axial flow, gas
breakthrough phenomenon at which sharp increase of gas outflow rate after rapid rise
in outflow rate of water was observed. Then the injection pressure rose a peak value
range from 0.5 MPa to 8.2 MPa higher than backpressure. Afterward, outflow rate of
gas increased to a steady state value in the permeability range 10-20 - 10-19 m2, Qutflow
of water continued after gas breakthrough phenomenon.

A conventional continuum two-phase flow model was applied for simulation of the gas
injection experiments. The simulation results of gas injection test were compared with
measured test's data. The results of the simulation were in reasonably agreement with

obtained experimental data.

This work was performed by Toyo Engineering Corporation under contract with Japan
Nuclear Cycle Development Institute.

JNC Liaison: Isolation Material Research Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works

*  Toyo Engineering Corporation
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