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Study on the Corrosion Behaviors of Zinc

in Yellow Soil Leached with Simulated Acid Rain
WU Yuan-hui , LUO Su-xing , GOU Hua
(Department of Chemistry, Zunyi Normal College, Zunyi 56300, China)

[Abstract] The corrosion behaviors of zinc in yellow soil leached with simulated acid rain(SAR) were studied by
means of polarization curves and electrochemical impedance spectroscopy(EIS). The results indicated that SAR obvious-
ly affected the corrosion behavior of zinc in the yellow soil. The corrosion rate of the zinc increased with decreasing SAR
pH. The corrosion tendency of the soil obviously increased with the leaching time of the SAR. In initial stage of the cor-
rosion, a capacitive loop was observed in EIS, and there were two capacitive semicircles after burying for 32 days, and
the control step for corrosion of zinc in the yellow soil was activation polarization process.
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Fig. 1 Leaching experiment device of SAR

1.4 BEHZENK

WHGAE SR T AT, B A Ok & i =
WK 2R, B Ry T E A U 0% 7 TR A Pl A A B A
O3 IVE R 2 R AT A . H 2 PR R A Ak il e
MR 1 R AR AL RS A BN |] 2B P2 1) CHI760D H
fo2E TAESS . EIS W78 JF B% 4% 040 T 2647, o it fin 17
ZRAL S SR N 10 mV, 5 ZEH K 10° ~0. 005
Hz, A ZSimpWin {4 X &t 25 5 i 47 45 %5 L #% 4
B o SR RN B F Al 2 S R Bk il e e ) A
JE24 0,166 mV/s, 4 ¥ Fl 25 —200~200 mV CH X}
H S A

2 IRWHER5ITR

2.1 R4k dh gk

BEAEANTA] pH (B 0L R T 96K 45 A9 B 398 1 v 3 1 5
1R 32 Ry AL £ WLIE 2, W LLAE . B 1k
WA HMFE&, BI%AE BBt & &, BRI
AL AR A A Tafel &4 b BHAR Tafel £
TR 1 BB 4 s B O B AR # . ] PowerSuite H2
=t QU N S AL R R (s e | K= i)
J core B THUHL 7825 BE) L E o OB T L A7) Bt 30K 345 PR TR pH

HA L, W 1. R 1 AT, IR pH A
2.5 I E] 5.6 B, BEHERIE RS 1 KB M
Jeon AN 18,27 pA/em® W/NFEN 7.57 pA/cm’ s BF AR HE
W 32 KROEFH Jeow M 50. 77 pA/em?® J/NE] 17. 65
pA/em® o XU S AL H VA R R A R E 4G 0 B, B3

o R B b T
-0.8
=09 pH=25
Ll pH=35
o Mo I pH=45
3 -1 v pH=5.6
-12}
13}
-7.7 =70 -6.3 -5.6 -49 42 -35
lg[J/(A + em™?)]
a 1d
-0.9
-1.0p
pH=25
L1} . pH=35
> L pH=43
o -12f . v pH=5.6
-131
-141

~77 =70 63 56 49 42 35 2.8
Ig[J/(A + em?)]
b 32d
&2 B e B R e A ) e ) A A Ak il 2
Fig. 2 Polarization curves of zinc in yellow soil
at different corrosion time
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Tab.1 J. and E,, variation of zinc with SAR pH
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/(pA s ecm™) /v /(pA s em™) /v
2.5 18. 27 —1.105 50. 77 —1.140
3.5 15.70 —1.142 26. 26 —1.165
4.5 9. 30 —0.987 19. 98 —1.199
5.6 7.57 —1.033 17.65 —1.232
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Fig. 3 EIS of zinc in the soil at different time
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Fig. 4 Equivalent circuit plots for the EIS in Fig. 3
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Tab.2 Fitted results for EIS of zinc after different time
] R. Yo, R, R, Yo
/d P J@cem) /S Qeem L /@eem /Qeem’) /(S Qeem )
2.5 328.4 8.81x107" 0.518 1 980
3.5 251.8 1.30X107° 0.530 2 320
: 4.5 226.4 1.87X107" 0.917 3 135
5.6 265.9 9.59X107° 0.915 4 466
2.5 300. 8 2.67xX107° 0.482 906 4492 1.72X107* 1
3.5 323.2 8.25X107° 0. 869 1867 1176 6.48X107" 0.418
32 4.5 221.1 8.70x107" 0. 564 2 504 3526 1.26X107" 0.926
5.6 306.7 5.49x107° 0. 544 3073 6 934 8.73X10°° 0.912
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