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ABSTRACT: The work aims to study corrosion behavior of three common oilfield materials-N80, 45" and 20" steels in injected
water of Jing 11 fault block of Huabei Oilfield. The ion content of injecting water was analyzed by ion chromatography. Corro-
sion law and mechanism of the three ordinary materials of steel pipe injected to water of Jing 11 fault block of Huabei Oilfield

were studied by virtue of weight-loss method and electrochemical polarization curve tests. Moreover, morphology of the speci-
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mens before and after corrosion was recorded and analyzed. When the mass concentration of sodium carbonate injected to water

was 1000 mg/L or 4000 mg/L, 45", 20" and N80 demonstrated higher corrosion rate, and 45" specimen demonstrated maximum

corrosion rate of 0.1322 mm/a. In addition, many obvious corrosion pits and a plenty of corrosion products were present on the

surface of specimens. When the concentration of sodium carbonate was 12 000 mg/L or 20 000 mg/L, the corrosion rates of

three specimens were very low and much lower than 0.076 mm/a, little corrosion product was produced on the surface of speci-

mens. The corrosion is very serious when the additive amount of sodium carbonate injected to water is lower than 12 000 mg/L.

The corrosion of pipe column is very slight and N8O steel demonstrates better corrosion resistance than 45" and 20" in the same

corrosion environment when the additive amount of sodium carbonate is higher than 12 000 mg/L.
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Tab.1 Ion content in injecting solution of Jing 11

M4 Na® K" Mg Ca’* CI” Cc0o,* HCO; SO,

Eiﬁi“gfz 4335 40 31 106 4308 93.6 2173.5 176
/(mg-L )
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Fig.1 Changes of average corrosion rate with the concentra-
tion of Sodium carbonate
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Fig.2 The corrosion morphology of 3 samples in 4000 mg/L sodium carbonate solution (a 45%, b 20”,c N80) and the morphology
after pickling (d 45% ¢ 20*,f N80)
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Fig.3. The corrosion morphology of 3 samples in 12 000 mg/L sodium carbonate solution (a 45", b 20”,c N80) and the morphol-
ogy after pickling (d 45" e 20%,f N80)



a5 H 1l

2RI, NSO, 457, 208176 T 11 K HTE A K o i i fh A - 103 -

WP SRR AR . 3 i RE i AR Ak ith £k 1) A2
TR FALL, LL 45" IREE (& da) M BIHEFT 20 HT
3T BHAR B A Ze T 1, SRR A T i R 4 BT
RN 1000 mg/L 1 4000 mg/L 5L 11 7 A K
o, R A AR B SO s A AL TR R A
JEH R EE R 12 000 mg/L A1 20 000 mg/L f5 11 7
ATK R, R A At 2t BT B A Al AL

Y Bl L E 4> B Oh 3.59 pwA/em® AT 10.08
uA/em?, i H S HLA T 734 mV I, B4R A B
Hi2F . mJaoar T A A B (R 3) Al Ab
T 1000 mg/L K 4000 mg/L B R 4N % W P B ke
FIJGS bl Fl 3 2 B 4> O 6.88 pwA/em® il 8.70

pA/cm?, TiktF 12 000 mg/L & 20 000 mg/L fik iR
R R, Dl R R A 0.76
nA/cm® F1 0.85 pA/em® . 3315 W Ab T e JBE itk 7R A
TE A K IR RE A T ok 9 S8 37 5 T Ak TR R R
R B T A K AR P I il B 0 i BB R £k
Zenl A MR RGN BT s A 1000 mg/L AT 4000
mg/L W, BFAR DX A7 78 BH S 0 R 00 o 4% 5

FWZENET 45" B2 R WAL TR B
JRAEHEE S 12 000 mg/L 1 20 000 mg/L i, Ak
X B BR Y B BB W 2, VAL INE 45" 40 A
FEZ A WAL, 3R TR B R N
JEE RGN, VAT O AR A O B

1.5
1.0+ 1.0}
-1 1.0-l 000 mg/L
— 1 — 1000 m,
I 1000 mg/L 1000 mg/L 3
03 —4000$gm 0-5‘2—4000115& ! 0.5 [ 2——4000 mg/L
> — & > > U2 3—12 000 me/L
= 12 000m, - 3—12 000 mg/L =
9 0.0f4— 20000 m 0.0 4—20 000 mg/L Qo LT 20 000melL
0.3t 05 05
o - L 1 L L 1 L L 1 L 1 - 1 L 1 1 1 1 1 1 1
qT109876 543210 Tmwos76s543200 o3 %733

lg/[J/(A + em™?)]
a 45"}

lg/[J/(A + em™?)]
b 204K

lg/[J/(A + ecm™)]
¢ N8O

P4 3 sl 7 A ]k B2 BRI B T A K Hh B4 3l v (37 e 1 2

Fig.4 Potentiodynamic polarization curves of 3 samples in sodium carbonatesolution of different concentration of 3 samples
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Tab.3 The fitting results of polarizat ion curve of 3 samples in
sodium carbonate solution of different concentrations

B "/((IjnzCL‘iﬁ)) (i o) Eu/mV B
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20 000.00 0.854 —-489.00 10.082
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20" 4000.00 9.944 -379.00 —
12 000.00 0.734 —422.00 3.244
20 000.00 0.766 -426.00 4.063
1000.00 5.495 —-489.00 —
4000.00 6.198 —-435.00 —
N8O
12 000.00 0.473 —439.00 4.848
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