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Oxygen fugacity buffering in a gas-mixing furnace
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Abstract: Oxygen fugacity is a physicochemical parameter which has a great impact on the nature of geologic
systems. In order to get meaningful results, oxygen fugacity must be buffered in experimental petrology.
Gas-mixing furnace is a widely used apparatus for oxygen fugacity buffered high-temperature experiments at
1 atm. The CO,-CO, CO;-H;, H,-H,0 gas-mixing systems are commomly applied in gas-mixing furnaces and
a desired oxygen fugacity value is reached by changing the flux ratio between the gases poured into the
furnaces. However, the application of gas-mixing technique in experimental petrology has been hampered
because the calculation of gas-mixing ratio needs a complex physicochemical consideration and also some
thermodynamic data have been out of date. In this paper, re-calculation and evaluation on the relations of
temperature-oxygen fugacity-gas mixture ratioes in the O-inert gas, CO,-O, and H,0-0O, systems have been
presented based on the updated physicochemical data. The results make up the previous defects. It is
concluded that the accuracy of gas-mixing oxygen fugacity calculation depends on the choice of basic
physicochemical data. It is pointed out that as the basic physicochemical data are renewed, gas-mixing
oxygen fugacity calculation should be constantly updated.
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Table 2 Physicochemical data for Gibbs free energy calculation in this study (From Robie et al.l**!)
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a b ¢ d e
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