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INFLUENCE OF DISSOLVABLE GAS BUBBLES ON
FILTRATIONAL PROPERTIES OF FLUID

Abstract
In the article, different aspects of influence of microbubbles of liquid-dissolved

gas on a filtration of gas-liquid medium are discussed. The offered method allows
to receivie mathematical description of nonequilibrium extraction of gas with
regard to non-stationary stute of gas bubbles growth process. It is received self-
model solution of behavior of a bubble in supersaturated by gas liquid. Influence
of parameter of Jacob on speed of gas extraction is obtained.

Experimental and theoretical investigations carried out recently with gas-containing
fluids show that in pre-transient state (i.e. in the field of pressures exceeding the
saturation pressure, but close to it) rheological and relaxation properties of gas-fluid
systems in great degree are determined by the availability of ”micro-germs” - the
smallest gas bubbles whose cooperative action becomes apparent while approaching
to saturation pressure [1].

Notice some latest developments brought about by foreign specialists, that have
direct relation to the considered problem.

In the articles enumerated below, mainly different properties of gas micro-germs
are used for solving concrete technological problems.

It is known that shaking is necessary for mixing water and oil, in order to over-
come forces retaining oil to interact with water. However, chemist Reek Peshley from
Australian National University in Canberra affirms that if at first any water-dissolved
gases will be removed, then oil will mix with water without outside assistance [2].

Though many scientists couldn’t believe it, but Pashley submitted convincing
arguments. We speak on so-called long-range hydrophobic force that compels oil
drops to attract each other even in long distances. This force obstructs oil dissipation
in water and leads to the fact that hydro emulsion may be created only by means
of shaking and addition of stabilizing agents.

Pashley studied the behavior of drops of oil-like hydrophobic (water-repellent)
agents when they break into parts. He paid a special attention to microscopic
pockets appearing on their surface. The air-contacting water contains some quantity
of dissolved gas, and Pashley supposed that just the pockets contain gas bubbles
that are ”taken away” from water, possible by the same hydrophobic force of long-
range. In order to verify this assumption, Pashley removed the gas from water
and oil mixture, repeatedly freezing and thawing with simultaneous pumping out
evaporated gas. As the result there happened spontaneous emulsification. This
allows considering that water-dissolved gas is subjected to the action of hydrophobic
force.

It is more interesting that emulsion was not decomposed even if gas was again
pumped after its formation. Pashley assumed that gas may interact with hydropho-
bic force most effectively if oil drops are very close to each other as in the beginning




