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ABSTRACT : The influence of H,S on corrosion behavior of X70 steel in weak acidic solutions was stud-

ied by means of static weight loss method, potentiodynamic polarization curves, electrochemical impen-

dence spectroscopy and observations by scaning electron microscope. The experimental results showed

that in HAC-NaAC systems with pH= 4.6 at 25C, the corrosion current density increased greatly

when the concentration of H,S is 0.04 mmol/L. While, with the increasing of the concentration of

H,S, the corrosion current density decreased gradually, but it is greater than that in blank solutions,

H;S played a role in promoting the corrosion process. However, when the concentration of H;S came up

to 10 mmol/L, the corrosion current is lower than that in blank solutions and a strong inhibition was

found; this could be attributed to the stability of FeS film which was controlled by the concentration

of HzS
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Table 1 Result of weight loss measurements

C(H,S9) length width height weight former weight later difference in mass  corrosion rate
mmol/L cm cm cm g g g mm/a
0 3.618 2.450 0.348 24.5642 24.5347 0.0295 0.3773
0.04 3.600 2.452 0.350 24.3540 24.2384 0.1156 1.4825
0.2 3.608 2.430 0.310 20.2260 20.1196 0.1064 1.4038
1 3.580 2.474 0.290 19.8623 19.7580 0.1043 1.3797
5 3.608 2.450 0.352 24.4481 24.4175 0.0306 0.3915
10 3.590 2.460 0.290 20.4530 20.4280 0.0250 0.3315

Fig.1 SEM micrographs of corrosion surface of X70 steel with various concentration of H;S(a):0;(b):0.04:(c):5;(d):10(mmol/L)
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0.FUER £FAFRTRELAY XI0ORRTEHEN
B AR, B B S H A AT MIEW T
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Table 2 Influence of concentration of H,S

on E . and I, of X70 steel

C(H,S), mmol/L Eeor V I e, mA/ cm?
0 -0.572 0.1568
0.04 -0.585 0.2515
0.2 -0.622 0.2213
1 ~0.625 0.2126
5 -0.627 0.1878
10 -0.628 0.0646

Table 3 Influence of concentration of H,S on

parameters of EIS of X70 steel

C(H,S) R, Y,
n
mmol/ L. Q-em?® Q tem 2-g7n
0 943.9 1.099x 104 0.7159
0.04 510.2 1.470x 1074 0.7209
1 730.5 1.435x10°¢ 0.7550
5 889.2 1.145x 1074 0.7147
10 1336 8.649 %1075 0.7225
04 F aa’: C.\;, =0mmol/L
bbs Cuyz =0.04mmol/L
cc: CM; =0.2mmol fL
05 dd: Cus =tmmol/L
> 06t s
w f
07 L <P
ee': C":“ =5mmol /L Ie'
08 L f.F: Cys =10mmol/L XK
-0.9 " L s . .
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Fig.2 Polarization curves of X70 steel with various C(H,S)
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Fig.3 EIS of X70 steel with various

concentration of H,S at E=E
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Fig.5 Equivalent circuit of EIS of X70 steel with H,S
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