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Abstract

The effect of elemental sulfur on the corrosion behavior of X52 steel in H,S/CO; medium was studied
by means of autoclave dynamic corrosion test, scanning electron microscopy (SEM) and X-ray diffrac-
tion (XRD). The corrosion acceleration mechanism of X52 steel in the presence of elemental sulfur
was analyzed and discussed. The results could provide reference for predicting corrosion hazards in
environment with high content of H,S/C0O:/S and implementing specific protective measures.
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X52 W AFIR A H T E A SRR TR E L E EM, ERRRES HS/ICO, L2 It
FRTEER A T FRO B P AT D R I A R AR s b 5% L R 1) [4] [5] [6] [7] [8] F34h, AL HoSICOL/S
S0 BT AS S 6 B0 R JE A RO, IS T L T 0 Rk A R AR I e ) SR T ) X Tk
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2. SEWERSY
2.1 MRFN{LER

SEIGRHRL A X52 AW . JE A 5 B 4 s - NaCl 69346.06 mg/L; Na,SO, 670.25 mg/L ; NaHCO; 3308.07
mg/L; MgCl, 682.98 mg/L; CaCl, 5116.64 mg/L; H.5i#i(1/10/100) g/L. SEE IS A2 AR E N 60°C, I
I8 H,S Fl CO, Mk, &% H: H,S 1.5 MPa, CO,0.8 MPa.
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22. EWAE

£ CORTEST il S A EAT I il R LS, SRR AR A (R R 60°C, JF38 H,S AT CO, "X
&, SRS HoS 1.5 MPa, CO, 0.8 MPa. il ST, 5l &%
WD 2 R SARIREE Ry 72 i JE, BGEBUR . PREBCREEUE, I3 AT I P 3 (ATt
B, IR RN TR I TARFAE . R (JSM-7500F) A1 X 52t Hi Tl (Thermo Fisher Scientific
Escalab 250Xi) X} 3 70 FE AT F i I S 2 N T R AT -
3. GR5IHR
3.1. BRRR X52 S H,S/CO, 6 Fh E T REIS I

4 19 X52 HA1E H,SICO, BN /K U 2 U A =UR AT -5 A Ji kel o 151 1 0 I i iR 25 BB
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Table 1. Corrosion data of X52 steel measured in H,S/CO, simulated water system at 60 degrees Celsius

5% 1. X52 §WE H,S/CO, #E#lk A & e 60°CE& 4T RIE ThkiE

R LA E T34 6 i (mm/) IS
SH 0.9919 T mIePE, R bl
AR 0.1523 BERBLE, BWEEM

) O A B A ph 2 R LT, AR OARIER X52 B O AT N I, WA
1 X52 IR A R I AT A, it 72 NN, R TSR R O
TR R, R I S B, R IR T LA AR E

(b)
Figure 1. Corrosion morphology of X52 steel in H,S/CO, simulated water system: (a) gas phase; (b) liquid phase
1. X52 $R7E H,S/CO, IR R P RIE MM R (a) SHE; (b) A8

Table 2. Corrosion data of X52 Steel measured at 60 degrees Celsius in H,S/CO,/S Simulated Water System
F= 2. X52 $NTE H,S/CO,/S &K FHh 60°C &M TR ¥R

MR RSN E J& ki % mm/a
B TR 8.2325
K +1g/L S )
BHETWHS 1.9015
BHET WA 2.2846
K + 100 g/L S (JTEHR)
FE, AR TR 22.7416

32 FE 2 9 X52 ITE B A S 1 HaSICO, MR A 55 A 45 1 JE e 504 LA B ikl 25 0 Ja ol =470 s 4
PR R R IR F o AEe 1 RO E R ERGEALL, A S HURAAERI AT £ 7 R B R E N K
T&A S BRI ESE. B S MEEER, Mok, JUHE T &R SRR 5 kb
FIME N RE . WA R MRHERR R BoR: BB T, X562 Wl MM IREE I %, E
TR A 0 e U B g

Bl 3 AIEAIK + 100g/L S 264 T phiURE SR T YT SEM JESRANR TS e R e i &1, RHLER
e S BT 4 R WL 3¢ 3. AT ULRTHIBR T 530 JoS o AT JE R 13 513 A, Be v B HR R DU 281 2% T B G R A7
7, HouE Ao this R fEE L wt.3% LU KR 1L At 2.44%. iFSERi RS S TEME R, HEmy
EohE A9,
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Figure 2. Corrosion morphology of X52 steel under conditions of 60 degrees Celsius with sulfur of 1 g/L (a) and of 100 g/L (b)
& 2. (a) X52 $R7E 60°C, 1 g/L Fi(a)FN 100 g/L Fi(b) FHTHIRE SR
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Figure 3. SEM (a) and EDS (b) of corrosion morphology of X52 steel in H,S/CO,/S (S: 100 g/L) simulated water
3. X52 $87E H,S/CO,/S(S: 100g/L)ARHU/K H @ 14257 SEM [El(a)F0 EDS #EIE 53 #7[E (b)

Table 3. EDS Energy spectrum data of corroded surface of steel X52 in H,S/CO,/S (100 g/L) simulated water at 60 degrees
Celsius

5% 3. X52 $WTE H,S/CO,/S (100 g/L)FEHA7K & 60°C T E iR M 1S Y EDS REiEHUE

Element Wt. % At. %
C 13.28 28.85
o 24.76 40.39
S 3.00 244
Cl 2.82 2.08
Fe 56.15 26.24
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Table 4. Effect of liquid flow rate on corrosion weight loss of X52 steel in H,S/CO,/S medium
A RIRTUERS X52 $REE HoS/ICO,/S M R FE i R EHYF2M0

RS L/ mis) Ji i 2/ (mm/a)
0 1.674
H,S: 1.5 Mpa; CO,: 0.8 Mpa
B S: 1.0g/L 2 1.735
5 1.923
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Figure 4. Corrosion morphology of X52 steel at 5 m/s dynamic flow rate
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1) X52 #47E HoSICO, /i R I JE s e L, B S AR AR RS il JCZRBRAE H,S/CO,L/S Mtk
Hof X52 A JE ik A2 A A S B AR 25 WAk 77 2 5 88 o s 7 ) SH R s 87, b X528 ) Js ek FEE A 1 S8 PRI 3R A
.
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