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1 RBFH*E

R R 45 B, HALFERAS R (wt%):C 0. 33,Mn 0. 53, P 0. 009, Si 0.063,S 0. 031.
e TEBER Y PTFE 889 45 BRETER, TN 0.5 cm?®, 2 BiRk Jy SCE, HiB)
By Pt AWHEE N 0.5 mV/s. TEBRUSHDERRITEZER, NI AR RA
AUTEST $¥%k{###|#) HA-501 {HE M {#TH, HETF 30 CHEHEB AR S, AR N HPAM
J HPAM +Na,CO, fEL &l K EW (R4 & D, RBATRRE. X Tk R, FEREHERK
FE 1.0 mA/cm?, AL ZH B RU R KA =2 U B BYEHTHECL

PR H M % F 22 E Salortron 1250FRA #5130 [ 43 #7{X . Solartron 1286ECI H 4%
£ 08 PC HLHAT, R IESZ BB 8. 5 mV, ZESF TR, Eeor FMIE, SR IHTEE 10 kHz~
5 mHz, X ¥R, BREHR=5.
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Table 1 The components of makeup water in Liaohe oil field (mg/L)

Catt Cl~ HCO7 Na?+ +K+ SOi~ pH General salts

50 100 400 160.7 50 6.8 760.7

FRERBER 45 BRR T BARZTREMN, T 40C2 666 Pa TT 4% 2 h, Bt R
AEBAT N, ¥ OHAEERH, A D/MAX fiT5H U SX-40 B 4T E =1 217
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Fig. 1 Polarization curve of type 45 carbon steel in Fig. 2 Anodic polarization curve of type 45 carbon
HPAM solution steel in Na,CO;/HPAM solution
1, I' make-up water, 2, 2 250 mg/l. HPAM, 1 make-up water, 2 0. 5%Na,CO; + 250 mg/L
3,3 500 mg/L. HPAM, 4,4 1000 mg/l. HPAM, HPAM, 3 1. 0%Na;CO; + 500 mg/l. HPAM,
5,5 2500mg/L HPAM 42.0%Na,CO;+1000 mg/L HPAM, 5 5. 0%

Na,CO;+2500 mg/l. HPAM

F 2 PfE HPAM MRE R0, FRARIEIE R B AR, MAREE/RMERL ENE L
Fr#a 3, X 2B HPAM B [AAR R B %], b HPAM KB EFF, Lo /N, 78 2500 mg/L B, 4%
hHIZFrE N BEN 48.8%, 5HERERBEREEL .

Table 2 Parametric estimation of weak polarization band

Cupam/mg * L™ 0 250 500 1000 2500

Icon/mA « cm™? 0.0119 0. 0092 0.0102 0. 0078 0. 0061
B./mV 50.8 51.4 50. 6 53.2 52.7
B./mV 73.5 87.6 84.4 94.9 '89.3

BEAGESEERTY. %28 T — AV RRKE. RFRE LA HPAM/Na,CO, & i
MR T 45 M FEAR AL B 2R (B 2). ZERF DA Na,CO;/HPAM #9725 g ALt K &b , FFE iR
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TR NEEHBEBRA@IL 1), Na,CO,=0. 5 wt%, HPAM =250 mg/L B (B1£k 2), PRI
M L L EEERE, RAV AR EL-ERN-BERE IR, KB RNEAL ¢.=0.634 V{7
AL @=-0.112 V, X REABMNEEWELBERES ST, B BERWE, 7T LB A 4 &k
5. 24 Na,CO; W E it 1. 0 wt % )5 AL B 323 1000 mV A G BT, H It S R 38 0, fn gh 28
3.4.5, B E A& P I RA RS E T B RS 3. BUE BRI, REGE B i,
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ARG ETT G Fe IFRATEL. B ILHERT 45 MEKTF 1. 0 wt %89 Na,CO, B IL VW P8k
FRRBUER M LR A s

% Na,CO; HEH 0.5 wt %8, 76 8L 7 B 353 B2 o 1 SRR 09 s T 4R 25 0% . X 3R B 1 T AL
NEETSRELENERSBE TR Y Na,CO, IKEAT 1.0 wt% /)5, B A pH EF
=L EBMELEERE, U EBME LERAHBMHSEE. AE 2 X7 1, B Na,CO, ¥
B, B 2 s A A e L R I T R, SR A M R 3R . pH B A eon TR, B L, OH™ 1%
M &RA .
2.2 X HMAMABER

45 BI7ZERR 417K . 1000 mg/L HPAM % 1000 mg/L HPAM +2%Na,CO, B¥ P B
¥ (Nyquist) FEFL E an & 3.4 BfR.
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Fig. 3 Nyquist plot of type 45 carbon steel in make- Fig. 4 Nyquist plot of type 45 carbon steel in

up water and HPAM 1000mg/LHPAM+2 %Na,CO; solution

M 3 & 45 FZEELHI K 1000 mg/L HPAM ¥ FRATTEH M B AR, FERFET S
B Warburg FAR, B 1TH SR 5 a0 18 550 BEHT L& (H W3R 3. UMW P MA Na,COs 7
(A O, HHERERL HTTE 2K ERA SRR L A RRIAED BIEH. SHH K
BWH L E A L, B3 T4 s HPAM B4 THEERMERRE R, KA EBEE C T
B, fe@ I R 0, R EHE O, ¥ B2 2| M  fRIREL 2 LMK ZRALIFAE. 7E Na,CO,/HPAM

GEW P, B FIERYBRE ERRRAER T HENSEAYE. & O, Wi BiFmd
22 BRI ) L 8 i 72 e e AL T 2R T B
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Table 3 Parameter estimation for Fig. 2

Medium R/Q e cm™? R,/ ecm™? Ry/f) s cm™?
Makeup water 150 1300 140
1000 mg/1. HPAM 130 1700 93
2.3 Biar=Hair
BRI A = A IR R TR Rs h
55 0 6. 75T 6 ()M 6(b) T WEIK —1:—| |~
BREFBE=Y, MAERE 6()PNFE
— B B4R B £ (CaCO, B X A7 4 % feA
BB, [ 6Ca) P X EE MY N 8 Fig. 5 Equivalent circuit of impedance diagrams
Fe(OH),, Fe,(OH),CO, IE-&%,E 6(b) R, solution resistance, R.: transfer resistance,

ﬁﬂ Q-F6203 *ﬂﬁ’f’z}’ﬂé’] «-FeO (OH) »ﬁﬁi{ N Cq: interface capacity, Zu: warburg impedance

® 6Cc)FREMFEH R N a-Fe,O, MR Fe, (OH),CO,. B 6 (b)) 6 () REAFRME N
B, RURMBFY PR E HPAM, R S EME R, £ HPAM ERNEE A GE
TE R 352 38 A Ak 2 Rk EH R TG A At v RS B 4 P VR B B A an ¥E HPAM /Na,CO; B & 3B
SR RILRSE & EF.
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Fig. 6 SEM morphologies of type 45 carbon steel in (a) makeup water (b) 1000 mg/L HPAM, (c) 1000
mg/L HPAM+ 2% Na,CQ; solution

3 ®

B E HPAM B H BB TIESBRIRE, BHERE K HE%E HPAM BRH —
SEMHEIER . 7 1000 mg/L HPAM+2% Na,CO, E&NMH P B FHEBRBEEH «-Fe,0,
FALRE, F R R E S B TR, H Na,CO, B TF 0. 5%0F,45 MO HE & A 5 1.
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CORROSION OF TYPE 45 CARBON STEEL IN HPAM
AND ALKALINE MIXED FLOODING

DONG Zehua, FAN Hanxiang, XU Liming, GUO Zhihu, MENG Fanling*
(Chemistry Department, Huazhong University of Science and Technology, Wuhan, 430074)
( % Research Institute Liaohe Of Petroleum Ezxploration, Panjin 121200)

ABSTRACT The corrosion behavior of type 45 carbon steel in polymer oil recovering sys-
tem has been investigated by a simulated experiment set. The uniform corrosion, pitting and
passivation of type 45 steel in HPAM and alkaline (Na,CO;) mixed flooding medium were
studied by potentiodynamic scanning and EIS method. The result showed that type 45 steel
showed an active dissolution in HPAM solution. However, it would be changed into passiva-
tion if the concentration of Na,CO; increased up to 2. Owt% in HPAM +Na,CO; mixed medi-
um due to forming a compact a-Fe,O, oxide film on metal surface, but pitting emerged in
lower concentration of Na,CO,(<C0. 5wt ¥%).
KEY WORDS type 45 carbon steel, polymer & alkaline complex, flood, passivation film
pitting





