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ELECTROCHEMICAL CORROSION BEHAVIOR IN CHLORIDE ION
CONTAINING MEDIA OF A NANOCRYSTALLINE BULK Ag-50Ni ALLOY

CAO Zhong-qiu,ZHU Xi-ming,DAI Li,FU Ya-jun,LI Feng-chun
Shenyang Normal University ,Shenyang 110034

Abstract ; Precursory alloy powders with an average particle size of about 45nm were obtained by aqueous
reducing method firstly and then a nanocrystalline Ag-50Ni bulk alloy was prepared through hot pressing
the precursor at 620°C under a pressure of 58 MPa. The grain sizes of the bulk alloy after hot pressing still
remained in nano-size range. The electrochemical corrosion behavior of the nano-alloy was compared in
chloride ion containing media with the corresponding coarse grained alloy prepared by conventional pow-
der metallurgy. Corrosion current densities of nanocrystalline and coarse grained Ag-50Ni alloys increase
and therefore corrosion rates become faster with the increment of chloride ion concentrations. However, the
corrosion current densities of nanocrystalline Ag-50Ni are a little bigger than those of the corresponding
coarse grained Ag-50Ni. Ag-50Ni alloys showed passivation behavior in media containing chloride ions
with increment of polarization potentials. EIS plot of nanocrystalline Ag-50Ni is composed of single capaci-
tive loop in a medium containing 0. 05 mol/L Na,SO, plus 0. 02 mol/L NaCl, while the others are com-
posed of double capacitive loops. Thus, corrosion processes are controlled by electrochemical reactions.
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Fig. 1 Corrosion potential curves of Ag-50Ni
alloys in media containing chloride ions
Table 1 Electrochemical parameters of Ag-50Ni
alloy in media containing chloride ions
coarse grained nanocrystallined
media ? mO]/ L E corr 1 corr E corr 1 corr
mV 10 ~7A/cm® mY 10 ~7A/em?
0.05Na,S0, -74.4 3.475 -326.7 7.217
0.05Na,S0, +0.02 NaCl  -112.9 5.305 -440.4 8.340
0.05Na,S0, +0.05 NaCl ~ -178.9 16.405 -473.1 24.206
0.05Na,S0, +0.10 NaCl ~ -242.5 22.475 -374.3 24.519
0.05Na, S0, +0.50 NaCl ~ -268.8 33.047 -373.4 36.135
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Fig. 2 Polarization curves of Ag-50Ni

alloy in media containing chloride ions
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Table 2 Fitted results for two kinds of Ag-50Ni alloys in
media containing chloride ions and ( a) coarse
grained and (b) nanocrystalline

R R CPE-T/10 —3
/L ® t CPE-P
ﬁ'ﬁﬁ,mo Q- cm? Q- om? F/em?
0.05Na,S0, 113.6 134830 1.232 0.7838

0. 05Na, S0, +0. 02NaCl 79.29 70337 3.695 0.7595

(a) 0.05Na,S0, +0.05NaCl 46.26 57245 2.063 0. 8480
0. 05Na, S0, +0. 10NaCl 30.72 53247 1.551 0.8345

0. 05Na, S0, +0. SONaCl 10.96 42510 2.535 0.5348
0.05Na,S0, 36.90 6800 27.002 0.6071

0. 05Na, S0, +0. 02NaCl 44.39 5970 6.083 0.8077

(b) 0.05Na,S0, +0.05NaCl 66.34 4386 22.468 0.6131
0. 05Na,S0, +0. 10NaCl 19.32 4720 74.102 0.7837

0.05Na,80, +0.50NaCl 12,19 222 12.262 0.7593
R CPE2-1/10 =3
L ro PE2-P
B mol/ Q0 em? F/em? ¢
0.05Na,S0,, +0. 02NaCl 4892 105. 800 0. 8867
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Fig. 3 EIS plots of Ag-50Ni alloy in

media containing chloride ions
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Fig. 4 Surface morphology of coarse grained(a) ,(b)and nanocrystalline(c) , (d) Ag-50Ni alloy after corrosion in media containing
chloride ions: (a)and(c)0. 05 mol/L Na,SO, +0. 05 mol/L NaCl and(b)and(d)0. 05 mol/L Na,SO, +0. 50 mol/L NaCl

JE ik = BLR M SE CAREAT , T 94K R T Ag-50Ni & & 4395
JE k. BE CL™ ¥R BERE R, JE o MR BR B, 5 S5 AR A il £ CL°
R JBE g i B AR — B

35

L. B CL™ W BE3E N, AR T Ag-S0Ni &4 B E A
EARFBER A, PR R T Ag-50Ni &4 H) B il 755
ARG IERS s BRRLR ST REAIR)E , B Tt e

2. [l CL ¥R BEHE I, BIf R Ag-SONi &4 KB 1ot FEL
5 BRI 0, JE ok BE AR 5 SRR ST AR B ot b A Y
WA SR, R e BE AR IR AR AL F g I B I — AR R, P
PR Ag-50Ni G 7E# CL A B # i 3L T #ifk.

3. 9Kk RF Ag-SONi 447 0. 05 mol/L Na,SO, +0. 02
mol/L NaCl A By SR RH 1 7 Hy SUA LI AL AL, Fm ¥y iy B2
DU AL, J 1o 7 32 v A2 SR T 4

SEHk:

[1]Thorpe S J,Ramaswamni B, Aust E T. Corrosion and auger stud-
ies of a nickel-base metalmetalloid glass: (i) the effect of ele-
mental interactions on general corrosion of metglass 2826a[ J].
J. Electrochem. Soc. ,1988 ,135:2162.

(21288, Efm<, XN RIGARAMER AL AT R R AR
[J]. o R 5 B4 4 ,2001,21 :215.

(3] ESH, MR, BB R, 45, PUREBUR LB R gh K 5 Ag50
NiS0 &4 B RAMAR [ T]. 7 EA A 4J851),2001,11(5)
741.



