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摘要  A gas-liquid mass transfer model based on an unsteady state film mechanism applied to 
a 
single bubble is presented. The mathematical model was solved using Laplace transform to 
obtain an analytical solution of concentration profile in terms of the radial position r 
and time t. The dynamic mass transfer flux was deduced and the influence of the bubble size 
was also determined. A mathematical method for deducing the average mass transfer flux 
directly from the Laplace transformed concentration is presented. Its accuracy is verified 
by comparing the numerical results with those from the indirect method. The influences of 
the model parameters, namely, the bubble size R, liquid film thickness δ, and the surface 
renewal constant s on the average mass trannsfer flux were investigated. The proposed 
model 
is useful for a better understanding of the mass transfer mechanism and an optimum design 
of gas-liquid contact equipment.
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Abstract  A gas-liquid mass transfer model based on an unsteady state film mechanism applied to a 
single bubble is presented. The mathematical model was solved using Laplace transform to 
obtain an analytical solution of concentration profile in terms of the radial position r 
and time t. The dynamic mass transfer flux was deduced and the influence of the bubble size 
was also determined. A mathematical method for deducing the average mass transfer flux 
directly from the Laplace transformed concentration is presented. Its accuracy is verified 
by comparing the numerical results with those from the indirect method. The influences of 
the model parameters, namely, the bubble size R, liquid film thickness δ, and the surface 
renewal constant s on the average mass trannsfer flux were investigated. The proposed model 
is useful for a better understanding of the mass transfer mechanism and an optimum design 
of gas-liquid contact equipment.
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