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Comparison on Corrosion Behavior of Two Kinds of Red Copper
in 3.5% NaCl Solution

LIN Yv—feng, KONG Xiao—dong, TIAN Zhi—qgiang, WU Gang
(Navy Engineering University, Wuhan 430033, China)

Abstract: Copper T2 and TuP were immersed in 3.5% NaCl solution. Polarization and electrochemical impedance
spectroscopy methods were applied to analyze the corrosion behavior of the two kinds of red copper. The result showed that
self—corrosion potential of the two kinds of copper first decline and then climbs up with immersed time, and corrosion rate first
increases and then decreases as the time increases. Microstructure of copper T2 showed that second phase inclusions are uneven size
and coarse grains, and inclusion composition is different though SEM and EDS, which is the main reason for its poor corrosion
resistance.
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Table 1 Chemical composition and mass fraction of T2 and TuP

%

FEITH ARIGEICR
R - ;
Cu P Bi Sh As Fe Ni Pb Sn S Zn 0
T2 99.9 — 0.002 0.002 0.002 0.002 0.005 0.005 0.002 0.005 0.005 0.06
TuP 99.5 0.01~0.04 0.003 0.003 0.003 0.05 0.05 0.01 0.05 0.01 — 0.01
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Table 2 The fitted results of the linear polarization curves of T2

td  E./mV RJ(Q-cm’) RJ/(Q-cm’)  v/(mmea")
0 -180.5 1193 1125 0.1825
10 -206 3 668 3155 0.062 0
20 -151 856.7 724.5 0.267 5
90 -150 796.5 760.5 0.2717
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Table 3 The fitted results of the linear polarization curves of TuP

t/d E./mV RJ(Q-m’) RJ(Q-em’) v/(mm-a')
0 -205.8 1108 1148 0.187 5
10 =201 9329 9023 0.023 1
20 =213 8292 8112 0.025 8
90 -185 2711 2195 0.086 2

FIIH, 2 iS40 )68 Dok A 25 A5 123 10 d 7, T2
1) 5 Tl 8 B I L TuP PR

SEHTE 3.5%NaCl VW H & A B Bl B J3 ok =)
RGP AE e 1T, B B IR ) A K, 2520 B0
[ CuO, Cu,O JEZE A &5t ) 7 i A 7, &
SR i ER T B 1 R e eSS L 1 e 7 T
o B R E] A — 2 K R BREIR )R
T T T UR R, A 2d A 3b AR



Bl WS R ER 5 PRSI 3.5 NaCLIZERET 0B PP RE M +31 -
=i
-T2
= | b —a="Tig|"
- L —lam
E =
) [
210 :
—x L]
218 R Y -2 *‘.\'\
~23} ~23
i TG 'y R T TR TRy || T T Ty ||
lg U L& o™ ) g i Fihrem™=) &
a fal Is 141l
[
-120 -o= T2
~a— T2 —1 M S
=1k &= Tul? ’ i) n
<19 = -1
o B i
AN} - ~ITi
-2 — =)
B . Q. G T ear L T An
gl Aem™ ) ] |,"_"||.'l'|.'|'|||' I ]
w Nl il Gl

Bl 1 T2 H1 TuP 7E 3.5%NaCl i - A [ Bs [8] I R 2R P P 1 il 2

Fig. 1 The linear polarization curves of T2 and TuP immersed in 3.5% NaCl solution
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Fig. 2 Morphology of corrosion of T2 immersed in 3.5% NaCl

solution for different time
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Fig. 4 The polarization curves of T2 and TuP immersed in 3.5%

NaCl solution for different time
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Fig. 5 EIS of T2 and TuP immersed in 3.5%NaCl solution for different time
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Table 4 Electrochemical impendence spectroscopy (EIS) para—

meter of T2
t/d Cerpr/( Frem™) Y cpi-p R/Q R/Q
0 0.000 268 72 0.711 59 3.016 396.9
10 0.000 534 72 0.768 22 13.68 2 336
20 0.003 293 0.833 13 1.5 1021
90 0.001 969 2 0.864 48 8.717 1176
F5 TuPBULEREMILHETSEH

Table 5 Electrochemical impendence spectroscopy (EIS) para—

meter of TuP

td Copie/( Feem™) ¥ ceror R/Q R/Q
0 0.000 374 03 0.806 47 3.04 3389
10 0.000 211 26 0.6747 12.85 6533
20 0.000 159 1 0.883 46 1.4 1213
90 0.000 417 8 0.787 27 9.022 6 655
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Fig. 7 TEM graphs and energy spectrum of inclusions of T2
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