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B3 7 1 3% Fl EG&G Parc AR 1) 1 A AR BB BEMN, WEHEHRER KEHHRNER
HABER, SHBEBEIBAEREHK, KB HEE PLI0 MEN, ARH (wt%h): C
0.26 . Si0.20, Mn1.40., P0.009., S0.003, Cr0.15., Mo0.010, Ni0.012, V0.012,
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ARG COx 1 /hat, AP (LA R pH EEARBENHRE) . EREEE 30+1°C
T, Co Mt MpHAX 5. AP HENRT pH A HCl 5 NaHCO; A .

THEBERESICKDEERITE, “REBKERER, WHEMW, R/E7E 0.1mol/L
HCIHEWI 44, REZEMLE, ZEREBANR, RERBHBMNETRER,
AT FENEK,
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FHEAMREMERE: 5mHz~10kHz, X W B EE £5mV vs. O.C(HRE M B L) . 3hHE
AL R MR B FE . -600mV~400mV vs. O.C, H#H & 0.2mV/s ,
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Fig.2 Influence of cathodic polarization treat-

ment on anodic current

a: -10mV vs. O.C, 10min, b: -30mV vs. O.C,
10min, ¢: -60mV vs O.C, 20min, d: -60mV vs
0.C, 40min

X T ERB A +50mV B TR ES MALRALE 1 PRHL (). HEF
F, HERNMES HERNAA=ZANEFYE, BHEERS 8 REhBE AT R
AAEL — BNy AL TS R RN W) BRI ) A ¢ R B B b T R & 7E B AR
EFEERMOERRBS. BT 484 P110 K CO, W HMmpHREI RS
BENEIEE R, BREXERBERILEN.

Fig.1 EIS spectra of steel P110 at different
potentials _
a: F=0.C, b: E=+50mV vs. O.C

Fe + OH™ = FeOH.q, + e~ (1)
FeOH,q; — FeOH™ + e~ (2)
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FeOH* + H* = Fe?* + H,0 (3)

EX—HED, PROEEEARIRE PEROQ)ERKYpH LEANLTFE, PR
QAEEEMP R, FeOHu UEHMBEHMESYNEBAFETER/ BEAE. 3£
ROHBREEMELAVEE, RIEDE ™Y FeOH.qs B M R 0 Xt KN HE &
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BiR), W, E—EWpHREN, HRENEENEHE pH AR, XEH]—
SRR P HBHTRENESE (Bs). ANEPETUEH, £pH<6 WHEEN, KB
EpHIAHE, pHXHEBRNKMEERZHES, X5 pPHEBHIE HESHE
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EEA AR R RARA, RN ERK, ARRAALEERREESERMLTKH
BafEERS. XUEHHEEENS - EHRERIBEREX, TV ERERHE
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Fig.3 Polarization curves of steel P110, Fig.4 Polarization curves of steel P110,
showing effect of CO, at pH3 showing effect of CO; at pH5
a: pH=3, latm N3, b: pH=3, CO; satu- a: pH=5, latm N, b: pH=5, CO, satu-
rated rated
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Fig.5 Polarization curves at various pH Fig.6 Polarization curves at various pH

B5, 6 CO MAMEMHT, EARpHH M ENRMUBMEK. GREH: HAK
MEXN pH HAHER, BF pH BN, BAMEXERRERNEELRER. IWERATH
BREPLEBR . X pH=2 MpH=3 0, RAHEZHARVIBHBERY BB, E
RERERDEEpH A 2R3 RBANATHASHEEAR, XRBFHARKNARUNEHT B
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W/, pH=5 Bt B A% [ N 2K BE#E A /N, 573 4h pH=5 i} CO, 7EK ¥ ¥ P £ B LI HoCO;
BAFE, UL MRARRNEEN H,COos WHEERR; pH=6. 7H, HTFI R
F1 8 Ca?t 5 CO™ A CaCOs MARVIIE, BT RN W &5, Brbl 65 B&
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B EEFERE RN HCO; M, ff HCO; AR REMBFEEY R, B HEE
) B3 B RN 24 HCO; KRR, {H CaCOs H) A L HCO; MR BERE M N, s
FERNERETE. ABETETUEN, £RITK pHEH 4~8) BEAN, HFHHET R
BH (E<-11Vvs. SCE) Bf, BACHMAMUBKENP LB TR KL, BRUEIR
AEELE M), EEHHFARLEMLT, BpH AEHHAT —INBRAKTER
Fiidg, Ogundele!'! W BWERMUMEMH TURATRRNAR, HBBRIOEKERE
() FesO4 . FeCO3 ZX/RTFIE. HAERMAEY pH HEARI s i, AREHMBHYN
BIE®, B, BB 5D BE R B K08 B /N, AR AR BT I B 24 AT DAY U3 SRR Y
B, EREARTHEFAHIEZME, RAefdx OH-, Bt ERNYEEREE
KRB =L — R EFER, FEB N ERRNER, B FERE. B8R RN E R
KEFERA. 3t HpH BF, AT CO- MKEHMK, E£ME CaCOs I KB
%, UM, BRRNOMEHERACREEE. XBERBIELT & C2* ARETF,
R pH 44 T B ol 7= W) B b B R R CaCOs FEE.
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2H* (aq) + 2¢~ — Ha(g) (4)
CO3(aq) + Hz0 — H;COs(aq) (18) " (5a)
2H,CO3(aq) + 26~ — Hy(g) + 2HCO3 (aq)($R) (5b)
2HCOj (aq) + 2¢~ — Hy(g) + 2C0%~ (aq) ' (6)
2H,0(aq) + 2¢~ — Hy(g) + 20H™ (aq) : (7
WA R FTE Ca®t MR N (6) B 2B —EBRBERMH.
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EUNEREARRNIBETRHERRA N Z RAERK.
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CORROSION MECHANISM OF STEEL P110 IN CO,-CONTAINING
SIMULATED OILFIELD BRINE

LI Jing! LU Min-xu? YAN Mi-lin? ZHAO Guo-xian? SUN Dong-bai! YANG De-jun!
1. (University of Science and Technology, Beijing 100083)
2. (Tubular Goods Research Center of China National Petroleum Corporation, Xi’an 710065)

ABSTRACT

EIS and other techniques were used to study the behavior of steel P110 in CO2-containing simulated
oilfield brine at room temperature and pressure. It was found that the most important reason of H;CO3
being more corrosive than a completely dissociated acid resulted from an additional cathodic reaction: the
direct reduction of HyCOs. The impedance spectra at both open circuit potential and anodic potential
presented a typical character of three time constants: a capacitive semicircle was followed by an inductive
and a small capacitive semicircle at low frequencies. This and other observations suggested that the
active dissolution of steel P110 at relatively lower pH in the simulated fluid took place by “pH-dependent
mechanism”. The cathodic reactions mainly included HY reduction, direct H3CO;s reduction, HCO;

reduction and direct H2O reduction. The dominance of four reactions in cathodic current changed with
PH of the media.

KEY WORDS CO; corrosion, Corrosion mechanism, Electrochemistry, Anodic reaction, Cathodic
reaction



