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Fig. 1 Schematic diagrams of the experiment arrangement for TELs corrosion tests under external electric field: A. Transverse

cross-sectional view; B. Top view of electrochemical cell
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Tab. 1 Variations of corrosion potential (E,,) for zinc covered with TELs under DC external electric field
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Fig. 4 Cathodic polarization current-time curves for zinc covered with TELs under different DC electric fields
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Tab. 2 Variations of transient current for zinc covered with TELs under DC electric field
TELs/pm 100 200 400 600 800 1000
Blank AI/10° A 0.7424 2.478 13.010 8.333 8.012 7.741
200kV-m'DC Al/10° A 1.2506 4284 1.42 0.83 0.715 0.73
400kV-m'DC Al/10° A 2.305 4.82 5412 4.631 2.471 0.587
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Corrosion Behavior of Zinc Covered with Thin Electrolyte Layers
under External Electric Field

YUAN Xu-jie?, ZHANG Jun-xi", CHEN Qi-meng', ZHANG Shi-ming', TAN Tian'
(1. Key Laboratory of Shanghai Colleges and Universities for Eleciric Power Corrosion Control and Applied
Electrochemistry, Shanghai University of Electric Power, Shanghai 200090, China; 2. CCS-DNV Technology
Institute, Shanghai 201417, China)

Abstract: The corrosion behavior of zinc covered with thin electrolyte layers (TELs) under an application of external electric
field was investigated by performing corrosion potential and cathodic polarization current measurements. The results showed that
the E. and i, values first increased and then decreased with the increase of electrolyte layer thickness. Pure zinc exhibited the maxi-
mum corrosion potential as the TELs increased to 400 wm under the controls of cathodic process and corrosion products. The appli-
cation of external electric field resulted in either a negative shift in corrosion potential of zinc or an increase of cathodic current. The

effect of external electric field on the electrode process was discussed in this paper.

Key words: external DC electric field; zinc; TELs; atmospheric corrosion
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