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Fig. 1 Schematic diagrams of experimental set-up

A. One electrode inserted into a liquid metal; B. A liquid metal situated between two electrodes
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exposed to the air (the observation time continues for
10 s) A. the fresh surface; B. the surface with an ox-
ide film
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Fig. 3 Side views of Wood alloy liquid drops in NaOH so-

lutions

A. Without an applied voltage; B. The liquid metal
was inserted in an anode with 5 V applied for 5 s; C.
Disconnected the anode (the liquid metal restored to
the original shape in 10 s); D. The liquid metal was
inserted in an cathode with 5 V  (the liquid metal re-

stored to the original shape in 2 s)
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A. Without an applied voltage; B. With an applied
voltage and a droplet deformation; C. The sketch

map of ions distribution
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Fig. 6 Profiles of a pendant drop in a NaOH electrolyte

A. Without an applied voltage; B. With 8 V and a liquid metal as a cathode; C. With 12 V and a liquid metal as a cathode
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Electric Current Induced Flow and Electrocapillary Deformation of
Liquid Wood Alloy in NaOH Aqueous Solution

ZHANG Guo-di, LIN Qiao-li", CHEN Jian-hong, CAO Rui
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metal, Lanzhou University of
Technology, Lanzhou 730050, China)

Abstract: The phenomena of the electric current induced flow and electrocapillary deformation for a liquid Wood alloy in a
NaOH electrolyte were studied. Electrocapillary behaviors for the liquid Wood alloy in NaOH electrolytes by applying external low
voltages were investigated. The electrode reaction (redox reaction) induced the formation or removal of an oxide film, and further
caused the drop deformation by decreasing or increasing an interfacial tension. The same polar charge in the electric double layer
would also decrease the interfacial tension. In order to maintain the stability of system, the contact area of the interface would be ex-
panded, which induces the drop deformation macroscopically. When the liquid metal was charged by the chemical reaction in the

solution, the electric field force became an effective way to drive its movement in the electrolyte.

Key words: capillarity; spreading dynamics; surface tension
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