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Fig.2 Relationship of corrosion rates with HaS concen-

tration in 0.25 mol/L Na2SOy4 at 90 C
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Fig.3 Potentiodynamic polarization curves of carbon

steel in 0.25 mol/L NaSOy4 solution with differ-
ent concentration of HoS at 90 C

Table 1 Corrosion parameters obtained from potentiody-
namic polarization curves for carbon steel in the

solutions with different concentrations of HoS

HaS Ecorr Ry ba be Teorr
/mg-L=1 /V  /Qcm? /V.dec™! /V.dec™! /A-cm~2
0 -0.710 1319.00 0.06 0.12 1.29x10~°
58.9 -0.690 265.30 0.07 0.65 1.02x107%
199.0 -0.668 129.30 0.07 0.32 1.88x10~4
341.7  -0.646 62.85 0.07 0.41 4.27x10™4
408.4  -0.628 46.94 0.08 0.45 6.42x10~4
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Fig.4 Nyquist plots of carbon steel in the solutions with-
out and with different concentration of HaS at
90 C
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Fig.5 Equivalent circuits used to simulate the EIS dia-
grams obtained for carbon steel in the solutions
without HaS (a) and (b) with different concentra-
tions of HaS
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Fig.6 Plot of the charge transfer resistance (Rct) as a

function of the H2S concentration in the solutions



1 3

FERICE - BRNAE 90 C. HoS-HCI-H20 SRS THRMATA 1 -HoS BT BRI MAT A

31

Fig.7 SEM morphologies of carbon steel with (a,c,e,g and j) and without (b,d,f,h and k) corrosion products
under different concentration of H2S. (a,b) 0 mg/L HaS; (c,d) 58.9 mg/L HsS; (e,f) 199.0 mg/L HsS;
(g,h) 341.7 mg/L H»S; (j,k) 408.4 mg/L HaS

LB — R R B S R RS, BB R, R R I A R T
AN KPR SRR 2228 SOk [4~6) ) X

01, Fe 75 oS Weuep Almat o R s i 7 4 B 22 Fe+ HoS + Ho0 & FeSH,, +Hs0™
TUCBURBILY . 480, BT EIS 5 XRD 4 Fot HS~ ¢ FoSHz,



32 H R 5 B P 2 AR

31%

= Mackinawite

intensity /a.u.

AW

1
20 40 60 80 100
26 /°

Fig.8 XRD pattern of corrosion products on surface of
carbon steel in solution with 199.0 mg/L HaS
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CORROSION BEHAVIOR OF CARBON STEEL IN H,S-HCI-H,O
AT 90 C
I -The Effect of HyS Concentration on the Corrosion Behavior of
Carbon Steel
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Abstract: The electrochemical behavior of low carbon steel in acidic simulation solutions containing different
concentrations of HaS at 90 C was investigated by mass loss method, electrochemical measurements and obser-
vations of scanning electron microscope (SEM) and X-ray radiation diffaction (XRD). The results showed that
the cathodic depolarization was enhanced greatly and the corrosion rate of carbon steel increased remarkably
with the increase of HyS concentration. The severe corrosion holes were observed on the carbon steel surface in
the HoS-containing solutions. The corrosion products layer deposited on carbon steel were mainly composed of
mackinawite, which became loose, easily cracked and sloughed off with increasing concentration of HsS.

Key words: carbon steel, hydrogen sulfide, corrosion, mackinawite



