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ABSTRACT: The corrosive effects on copper of electrical equipment in the hydrogen sulfide environment may lead to the per-
formance degradation of electrical equipment and cause hidden danger for the safe operation of electrical equipment. The work
aims to predict the life of copper in the hydrogen sulfide environment to ensure the safety and reliability of electrical equipment
working in field service. The corrosion kinetics of copper for electrical equipment in field environment and outdoor hydrogen
sulfide environment was investigated by weight loss measurement. The correlation of two environments was studied with Grey
correlation method, and the life prediction model of copper in field service was established. The corrosion kinetics of copper in
field and hydrogen sulfide environments followed power function law. The gray correlation of two environments was 0.72, so

the correlation was good. The corrosion life model of copper was T geq = 0.747, " cceleration*. The indoor hydrogen sulfide accel-
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erated corrosion test can be used to predict the corrosion status and the corrosion life of copper for electrical equipment in the

field service environment.
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Fig.1 Untested sample of hydrogen sulfide gas corrosion
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Fig.2 Macro morphology of copper after hydrogen sulfide accelerated test
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Fig.3 Microstructures of copper after accelerated test: a) surface morphology on initial stage; b) EDS of the products; c)
surface morphology on middle stage; d) the 1st view field of 3c; e) the 2st view field of 3c; f) surface morphology on later stage

g) the 1st view field of 3f; h) the Ist view field of 3f; i) corrosion morphology of gray-black products; j) morphology of gray area
k) morphology of black area
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Fig.4 Mass loss curve of copper in hydrogen
sulfide accelerated test
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Tab.1 Statistical magnitude of corrosion mass loss
L7 65 i X sl = M X an!
% E I/ (gm?) AW/ (gm™)

20 2.55 4 2.64

60 3.78 7 3.93

100 5.41 10 5.70

180 6.73 14 7.06

360 8.26 21 8.96
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Tab.2 Pretreatment results of copper corrosion mass loss

AGERE  BPONERK
JE#/d w JH1/d o
20 1.00 4 1.00
60 1.48 7 1.49
100 2.12 10 2.16
180 2.63 14 2.67
360 3.24 21 3.39
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Tab.3 Gray correlation of the field test and
laboratory accelerated test

LBy Bt A U I
minmin(Yy—Y;) 0.00
maxmax(Yy—Y1) 0.15

y 0.72
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