View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

M arangoni

wOB, E&x, LEAWN % B HFE HEZ
( , 361005)

M arango ni H ; H

TQ 028 A : 0438- 1157 (2010) 05- 1123- 04

Observation on Marangoni convection induced

by desorption in falling soap film

SHA Yong, LI Zhangyun, JIANG Guixian, TU Song, XIAO Zongyuan, YE Liyi
(College of Chemistiry and Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: In gas-liquid mass transfer processes, Marangoni convection may occur due to the surface
tension gradient produced by mass transfer near the interface With a falling soap film tunnel and the
Schlieren optical method, the M arangoni convection patterns along the film surface were observed directly
in the desorption process of acetone from the falling soap film The Schlieren images showed the regular
roll convection in the thin falling soap film during the acetone desorption. T he hydraulic characteristics
were determined experimentally by measuring the variation of acetone concentration in the film and the
surface tension of the soap liquid T he results show that the acetone concentration gradient vertical to the
falling direction is very small because the thickness of the soap film is in the order of 10" ° m. The variation
of acetone concentration along the falling film is large, so there is a significant surface tension gradient,
resulting in the Marangoni roll convection The experimental results and a qualitative analysis may be

helpful to understand the mechanism of Marangoni convection near the interface in the mass transfer.
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Sketch of falling soap film tunnel
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Fig. 2 Sketch of Schlieren optical system
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Fig. 3 Schlieren images on falling soap film M arangoni .
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