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Zinc Corrosion Behavior in Simulated Industrial Atmospheric Environment

ZHU Zhi-ping, ZUO Xian—di, YIN Zhao—hui
(Changsha University of Science and Technology, Changsha 410114, China)

ABSTRACT: Objective To study the characteristics of zinc corrosion on different time in SO, environment.
Methods Using the indoor accelerated test method, the accelerated corrosion experiment in simulated industrial
atmospheric environment was carried out by filling 25 mg/L. SO; to the atmospheric accelerated corrosion box. Then
mass weight measurement and electrochemical test were conducted for the corroded metal material. XRD and SEM were
used to characterize the zinc corrosion products, observe the corrosion morphology and study the characteristics of
corrosion. Results The corrosion rate of zinc in the SO, environment increased in the early stages of corrosion, and
decreased gradually in the late stage. The 1/R. value first increased and then decreased. The elements in the corrosion
products of zinc included Zn, O and a small amount of S, and the main product was Zn,SO,(OH),. Conclusion In the
early stage, the corrosion product formed on the zinc surface was loose, and SO, could pass the product and arrive at the
matrix to promote the corrosion, leaving the matrix unprotected. In the late stage, the increased and compact products
decreased the probability for the contact of SO, with the matrix, leading to reduced corrosion rates.
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Fig.1 The Electrochemical test device
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Fig.2  Variation of zinc corrosion weight gain in the SO, environ—

ment with time
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Fig.5 EIS spectra of zinc after different time in SO, environment

) A5 550 Ha, 1% (T 1] 6 Ji 7 ) %I S AT P45, 3
if AN [ ] BE R (R.=R.+R,) ORI 5 (H , B 1/R. Sk
AR U2 B P PERE

CPEIL
R I
A CPE2
—N—_,
; R

Pl 6 FEAE SO IR EIS Pl S A0 i it
Fig.6 The equivalent circuit of EIS diagram for zinc in SO, envi-

ronment

M7 WL i, 1R B ) (4 48 Ak 5 1 T3] —
A B i L TR 4 R AT S Bl . ik W]
FERER L BRI T = Wy o SIS A ik, - 8808
b AR, 1 2 5 8 R DR AP P Y T )
JZ PRI A LR R R

1072

+ cm?)

107k

R, /(-

W3 10 15 20 25
t/d

K7 1R (EFER ] A 28

Fig.7 Change of 1/R., values with time
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