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Gas-Phase Diffusion Coefficient of Selenium Dioxide
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Abstract: Aiming at the problem that the diffusion tube method cannot effectively measure the gas-phase diffusion
coefficient of solids, a gas-phase diffusion coefficient measurement system was designed and developed, and the
gas-phase diffusion coefficients of selenium dioxide were investigated in different gas systems and at different sys-
tem temperatures. Based on the Stefan diffusion tube model, the formula for calculating the diffusion coefficient
related to the mass change of solid material was derived. Measurements of the diffusion coefficient of naphthalene
in air by the developed measurement system were found to be similar to the measured values in the literature,

which further verified the accuracy of the experimental method. The coefficient values in the FULLER formula
were corrected experimentally in both single-case gas atmosphere and mixed-case gas atmosphere, and the for-
mula for the diffusion coefficient of SeO, in the gas phase in the range of 393—433 K was fitted. The results show
that the errors between the experimental and model calculated values are within 10% and the R” of the fitted curves
is greater than 0.97 in single-condition gas atmosphere, and the R of the fitted curves is greater than 0.95 in mixed

condition, which verifies the accuracy of the modified model.
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