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Inhibition Effects of Simulated Extracellular Polymeric Substances for A3 Steel
in 1 mol « L™" HCI Solution

ZHANG Zhen-wu, XIA Yang-yang, GONG Wei-nan, YANG Wen-zhong
(College of Chemistry and Molecular Engineering, Nanjing Tech University, Nanjing 211816, China)

Abstract: The inhibition effects of several simulated extracellular polymeric substances for A3 steel in 1 mol « L™}
HCIl were studied with weight loss method, potentiodynamic polarization curve and electrochemical impedance
spectroscopy techniques, and the corrosion morphology was observed by SEM. It was found that bovine serum
albumin had high inhibition efficiency against A3 steel corrosion and the inhibition of sodium carboxymethyl cellulose
was lower. However, fulvic acid, humic acid sodium and sodium alginate almost had no effect on inhibition of A3

steel and sometimes accelerated the corrosion of A3 steel.
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Tab. 1 Effect of EPS on corrosion behavior of A3 steel

in 1 mol « L' HCI solution

i B !%‘fﬂii% 7
/(mg+ L1 /(mgeem 2+h 1) /%
0 0.922 6 —
10 0.126 5 86. 29
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40 0. 088 2 90. 44
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Fig. 1 Polarization curves for A3 steel in HCI solution
with different concentrations of simulated extracellular

polymeric substances
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Tab. 2 Electrochemical parameters determined from

polarization curves
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Fig. 2 Nyquist plots for A3 steel in HCI solution with
different concentrations of simulated extracellular

polymeric substances
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Tab. 3 Fitting results of EIS for A3 steel in HCI solution
¢ R, R Yo

B gl (et @emd) @t 7/
e - 01246 45T 00026 0.8 -
ENEEEL % 08147 206,30 0000135 0.87 77,81
HIH 30 LoTs 0.2 0000290 0.882 —12.81
e 30 0.9099 4130 0000280 0.891 —10.68
Vs 0 0.9852 40,86 0000349 0.875 —1L87
RTHEAREN 60 11600 0,97 0.000240 0,883 25.03

H I 2 FIE& 3l U, 525 A B I AR IS
B 1 AT e A FL B (RO W S8 388 K AR R B 2
YeRNG R — RE 3N 17 0 A BT R 5 3 AR 4k
GBI R EA TR, i RS EI 4 1



AR ST BN APITE 1 mol

Lt HCL WA AS S 22 ifE

T FUER O BRI e Ak 77. 8406 R P L 2T 4
BN+ T BB » 38 B B A T R B G 2% ok A
iR eid L

ML LA 583 NS HE IR AR B4 I, Forh
35 WAL 17 > BB 7EIRBEAY SR 34 fif
A — A H S 1 & A R A R W
STy R B AR e P L AT R T A I R
AR T B 2 T 3R T i A e B rEL L R 21 RL G P 2
PR . R LT R AR S 100~
2 000 PLTAER AT AW - A7 — E B 22 D I DI g 5 1T
TR - VS SRR G R BE R BA 25 5 A R R AL A
MRRG LRI E Y AR T HAERR VR R0 U, 3=
I AR A B I E ki A
2.4 BB

Bl 4 Sy AR R & P A3 4
2405 B9 SEME L Horp 4 s SR H L B

(e) VPR €3
K4 A3 HTES AR MAMRE Y HCL iy SEM [
Fig. 4 SEM images of the A3 steel surface after exposed
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to HCI solution in the absence and presence of simulated

extracellular polymeric substances: (a) in blank culture,

(b) bovine serum albumin, (c¢) fulvic acid, (d) sodium
humate, (e) sodium alginate, (f) sodium

carboxymethylcellulose
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Tab. 2 The EIS fitting results of J55 steel in iron

bacteria solution with different times
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Fig. 6 Equivalent circuits of EIS of J55 steel in iron

bacteria solution for different times
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