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An analytical and numerical study of diffusion growth of overcritical gas bubbles
at degassing of the supersaturated-by-gas solution with the explicit full-scale
influence of viscous forces on internal pressure in the bubbles has been presented.
At degassing of supersaturated-by-gas solution, we need to describe not only the
dependence of the gas bubble growth rate on the bubble radis and gas
supersaturation, but also control how the capillary and viscous effects change the
concentration profile of the dissolved gas in supersaturated liquid solution around
the growing bubble [1]. Using the approach, presented in [2] we have found how the
growth rate of overcritical bubbles depends on gas supersaturation, its diffusivity
and solubility in solution, solution viscosity, and surface tension at bubble surface.

We have derived analytical formulas for the bubble growth rate and the
correction function (which takes into account the balance in the number of gas
molecules that have left the liquid solution and came into the growing bubble) of
small overcritical gas bubbles at strong viscosity of the solution and full account of
capillary pressure in the bubbles as a function of the bubble radius. We have found
the asymptotic formulas for the case of low viscosity and small radius. Fmally, we
obtained the formulas for the bubble growth rate and the correction function at large
overcritical radius.

We numerically evaluated the effects of viscous forces on the rate of gas bubble
growth at any radius of the overcrtical bubble within the wide range of viscosities
of the supersaturated-by-gas solution and confirm all the asymptotic analytical

results.
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