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ABSTRACT: Objective To inhibit the corrosion of zinc in atmosphere environment by looking for corrosion inhibitor formula-
tions. Methods The inhibition behaviors of sodium polyphosphate and its mixtures with vanillin, potassium iodide and thiourea
individually on zinc corrosion in simulated acidic marine atmosphere were investigated by means of static weight-loss test, po-
larization curve method and AC impedance spectroscopy. Results The result of static weight-loss test indicated that sodium po-
lyphosphate and its mixtures all protected zinc from corrosion in simulated acidic marine atmosphere. The best quality ratios of
sodium polyphosphate with vanillin, potassium iodide and thiourea individually were 3 : 1, 1 : 2 and 1 : 4. Moreover, accord-
ing to the result of the electrochemical test, it was found that sodium polyphosphate and its mixtures were mixed-type inhibitors
and inhibited both of the cathodic reaction and the anode reaction. Sodium polyphosphate and its mixtures were able to form a
layer of protective film on the surface of zinc, so as to inhibit the corrosion of zinc. Conclusion The corrosion inhibitor formula-

tions can inhibit atmospheric corrosion of zinc effectively.
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Table 1  The inhibition efficiency of different corrosion
inhibitors in 0.3 mol/L NaCl solution pH=4 at 40 C

Inhibitor C/(mg-L™h 0%
CgHg04 100 5.51

KI 100 16.10

TU 100 28.89

SPP 100 73.44
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Table 2 The inhibition efficiency of different corrosion
inhibitors in 0.3 mol/L NaCl solution pH=4 at 40 C

Inhibitor C/(mg-'L")  Quality ratio n/%
SPP : CgHg04 100 1:1 82.28
SPP : KI 100 1:1 82.37
SPP : TU 100 1:1 85.66
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Fig.1 The variation of the inhibition efficiency of sodium poly-
phosphate and three assistants with their different quality ratios

HE 1 AT LUE Y, 2 RB R N5 il i 0 2 i 5%
T, B2 R A RN 2, HE MR Rk
GBI, ARG BESRIE A, B ARSI R B R e
Ak RIS R AR e bEE 2, 2 REERRN
S ey 1 5 R s 4B, iR,
00 35% 44 FERTREL R 1 2 B, SRR i,
EF] 92.31%; fEFiELL 1:3 & 2: 1 LHN, &%
TR 84.15%~92.31% . £ KRB HN 5 i Ik 2 Bl 2%
TR, LG R BE 2 R RN S I £, g
TrRERK, RIEEE TR, el 145
G RIR B R, N 95.70%; TEREIL1:5 %
1: 2 3G, BRCZMAITE 90%LL F, KN
FHBTE BT B N B ] . ZRBER NS & iR
Beggim i), BEZ KU & i 2, gy
1 THm R IG FRE, FEREE R 3 0 1 B, ZZhlcRiy
B, N 87.73%, HIEZE iR iR & SR 2= EA R
3%, U HH A B AR AR 0] A I % iR s I R
Ko ZHML, ZRUERRESEIK . AR R,
5L AR A F AR, TCie T i i 2 R A AR 4
HFRR, AFFERIREAIE O, Sok, 78 LR
HEL AT, 2 RBER NS Gk & BLRCR R Ar
S BC 7 1l 3R R e T LA P A AR C I Tl R

2.2 HiHLNiKER

R T B b R A T e A B X B R Y % il
PLELA R 2 R B 2L, 40 C R M HFR 2
RWEIRAN . — PR HE I LU A 52 2 T ) 3 i b R AT



£13% 5

TR A5« A FDUR P P R BT A A ) ) AT ) - 143 -

THAEI LI, PrigtifeihZean i 2 pros . e
R B RALFS RO 3.

lgfi/ (A * em™)]
IS

-7}
-13 -12 -1.1

S1.0 09 08
ESCE/V

P2 40 CHFRETEASINAS [R) G b 700 VA v it A Ak it 2
Fig.2 Polarization curves of zinc in 0.3 mol/L NaCl solution
pH=4 with various concentrations of inhibitors at 40 'C
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Table 3  Electrochemical data obtained from the potentiodynamic curves carried out on zinc in 0.3 mol/L NaCl solution pH=4
with various concentrations of inhibitors at 40 'C

ocp Ecorr bC/

ba/ icorr/

Inhibitor [ SCE)V  (vs.SCEYV  (mV-dec!)  (mVedec!)  (uA-em?) Ja Ie /%
Blank 11,035 11,038 389.84 331.40 37.05
SPP 11023 -1.005 424.95 351.37 10.97 02926 03002 7039
SPP:CH5O5 11,018 -1.011 347.66 338.55 7.20 0.1925  0.1962 8057
SPP:KI 11,025 1,021 453.39 354,24 6.05 01623  0.1646  83.67
SPP:TU 11,029 1,013 411.08 312.09 5.06 01355  0.1379 8634
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Table 4 Electrochemical parameters fitted from EIS of zinc in 0.3 mol/L NaCl solution pH=4

with various concentrations of inhibitors at 40 C

Inhibitor ~ RJ/(Q-cm?) Cy(ng)/(uF-cm?) Ry /(Q-cm) Cend/(uF-em?) Ry(Q-em®) R /(Qem?) LA(Hcem?)  5/%
Blank 3.33 16850(0.79) 99.02 533.41(0.66) 93.58
SPP 3.30 2396.80(0.82) 458.70 81.17(0.79) 147.10 514.30 9465 78.41
SPP:CgHgO;  3.42 589.37(0.84) 609.60 73.47(0.81) 160.90 1200 15441 83.76
SPP:KI 5.39 340.11(0.48) 903.20 69.29(0.50) 259.91 89.03
SPP:TU 1.32 312.92(0.76) 1056 60.63(0.78) 308.80 1175 19739 90.62
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