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Fig. 1 Cathodic polarization curves of the zinc electrode in
3 mol - ™" KOH solution containing different addi-
tives(scan rate; 20mV/s)

a. no additives ;b. 500 mg/L SDBS;c. 10 mg/L Pb

(NO;),;d. 500 mg/L SDBS + 10 mg/L Pb(NO,),
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Fig.2  Anodic polarization curves of the zinc electrode in 3
mol - L' KOH solutions containing different addi-
tives( scan rate;20 mV/s)

a. no additives; b. 500 mg/L SDBS;c. 10 mg/L Pb
(NO; ), ;d. 500 mg/L SDBS + 10 mg/L Pb(NO, ),
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Fig. 3 Effects of different additives on the polarization

curves of zinc electrode in 3 mol - L ™' KOH solu-
tion( scan rate;:1 mV/s)

a. no additives;b. 500 mg/L SDBS;c. 10 mg/L Pb
(NO, ),; d. 500 mg/L SDBS + 10 mg/L Pb
(NO;),

SR ST

n = ( IC()IT - Icurr’ )/I(:()rr ( 1 )

Tl BEARAE S AR IR 3 mol - L™ KOH #4512 240
Tab.1 Electrochemical corrosion parameters of the zinc electrode in 3 mol + L ™' KOH solutions
containing differrent additives
Additive e Ly/A - cm™ /%
Blank -1.414 2.07x107*
500 mg/L SDBS -1.420 1.60 x107* 22.7
10 mg/L Ph(NO,), -1.404 6.39x10°° 69. 1
500 mg/L SDBS + 10 mg/L Ph(NO,), —1.409 4.22x107° 79.7
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Fig.4 Nyquist plots of the zinc electrode in 3 mol + L™
KOH solutions containing different additives at open
circuit potential a. no additives;b. 500 mg/L SD-
BS;c. 10 mg/L Ph(NO; ), ;d. 500 mg/L SDBS +
10 mg/L Ph(NO, ),
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Tab.2 Reaction resistance and corrosion inhibition efficiency
for zinc electrode in 3 mol - L.™" KOH solutions con-

taining differrent additives at open circuit potential

Additive R./Q /%
Blank 60
500 mg/L SDBS 77 2201
10 mg/L Ph(NO,), 189 68.3

10 mg/L Ph(NO, ), +500 mg/L SDBS 316  81.1
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Fig.5 SEM images of the zinc electrode in 3 mol - L~

1

KOH solutions containing different additives for 5
days (2000 x )

a. blank; b. 500 mg/L SDBS; ¢. 10 mg/L Pb
(NO; ),; d. 500 mg/L. SDBS + 10 mg/L Pb
(NO;),
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Effects of Additives on the Electrochemical Behaviors
of Zn Electrode in Alkaline Solutions

HONG Shu-na', LIN Hai-bin', SU Zhuo-jian' , ZHOU He-bing*"*
LIANG Man'”, LI Wei-shan'""
(1. School of Chemistry & Environment, South China Normal University, Guangzhou 510006, China;
2. College of Materials Science and Engineering , South China University of Technology, Guangzhou 510641 ,

b

China; 3. Key Lab of Technology on Electrochemical Energy Storage and Power Generation
of Guangdong Higher Education Institutes, Guangzhou 510631, China)

Abstract: Electrochemical behaviors of Zn electrode in 3 mol « L' KOH solution containing the single addi-
tive(Pb ( NO, ),, SDBS ) and the mixed additives (Pb ( NO; ), + SDBS) were investigated. The results were
showed that the additives could supress the corrosion of zinc in 3 mol + L™' KOH solution. And the inhibition ef-
feciency of the mixed additives was higher than that of any single additive.

Key words: additives; zinc; inhibition; electrochemical behavior



