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RO T FE R /K E 7k AL 28187K 5. Na,CO, 0.0322g, NaHCO; 3.0638g, Na,SO, 1.1097g, CaCl,
0.5053g, MgCl, 1.6603g, KCI0.3553g, NaCl 16.6172g, HAc 1mL.
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Fig.1 Schematic cross-section of the electrolytic cell
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Fig.2 Econ-Time curve of X65 carbon steel in simulated oilfield produced water
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Fig.3 Cathodic polarization curve of X65 carbon steel in simulated oilfield produced water
3.2 BARARS ROER WS
AL PP BB O 0S 4 THJE ih R BOR , SEE I vk 58 T AN AE A R AL A AF i
I30d f{) R F TR . [ AT T, X65 BN (14 11 i v % 1% 0.0365mm a™. -800 , -900
1-1000mV ARALHLAE T, X65 FfJE g 2 43 7 4 0.0152, 0.0162 1 0.0165mm a™. 1)1 A-800
~ -1000mV/ {14 BF 8K F A7 o8 HG4 T Ab g A7 3 Sl PR TR R
S W T B BN AE A [ B AR CR A H A B AR A 7 TR BRI AR R s e 88 P82 i o i) (1) A £k it 2
(& 4). HIEATA, S BARR R ATUG R B 2 i A Tii AL IS RS, T 23R RO



Hh ] et 4 S

Journal of Chinese Society for Corrosion and Protection

HL 3 55 T A B L 3 A Y AR AL LA . 2 24h 5, -800mV ARk AL Pt Fi 378 235 B {1 3L 3ok FAATG
FHAELEL 12uA-cm™;-900mV M AL HILE R [ H JE 3 32 A1 SR FRAIG , Bz #E 2 230pA-cm?,
60h Ji5 YW FFR A2 20uA-cm™ 5 -1000m\V Ak FAL T B FE IAT 35 3 {1 T A1 4544 300
pA-cm’?,

SIHTRI%N, -800mMV I [ FELIE 25 5 — BRSO AL — MR/ I, S BRANAT — 2 (R R R,
H LR LR 772516 OH AN A LAATRR 4K 2 TR 76 R I 1) 3 T 803 (10405 S D URR 2, 1K A S5
SO LSRN EDS f 53 73BT 45 B 45 31 T 7800 UESE . -900mV L I T AR L . BE
G PR MRS, I FLE RS S5 (1 LU 5 15 {H (20pA-cm ™) W] AR T d Al A i 28 7514
(124pA-cm?®). 3T LIS DR AL K HOMT AR VR 36 5 R, X85 R 4 T M L i 50 R E 11
BRIIRE, B2 PET T I R H O .. -1000mV T, BTV RS i s
FERR S A HP ()9 At A L0 B 2 T PR s B 2E oK OH e (D) M Q)P ipIR s, 4
B IR WL PO PG, H T 7 R A 6, JF FaZ i N R4 T %Y
WAL N, DRI 75 L 238 P8 R /T — A BRI

-1000
——-800mV
——-900mV
8004 —+—-1000MV
('}]A
£
S -600 -
<
£
3>
= -400
c
(]
-c _—
g -200 -
5
O
0 T T T T T T T T T L L
0 24 48 72 96 120 144 168

Time/h

Kl 4 X65 BN LERLIPLIH FH R 7K P AR OR A 7dl i LU 2 R Bt I 1) F A A i 2%
Fig.4 Current density-Time curves of X65 carbon steel at different cathodic potentials in simulated
oilfield produced water for 7d
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Fig.5 Corrosion appearances of X65 carbon steel after removing of corrosion products formed in
simulated oilfield produced water for 30d at different cathodic potentials: (a) Ecorr; (0) -800mV; (c)
-900mV; (d) -1000mV
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Fig.6 Surface appearances of X65 carbon steel in simulated oilfield produced water for 7d at
different cathodic potentials: (a) -800m; (b) -900mV; (c) -1000mV; (d) -1000mV (the corrosion
film spalled locally)
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Fig.7 SEM images of X65 carbon steel immersed in simulated oilfield produced water for 7d at
different potentials: (a) Ecorr; (b) -800mV; (c) -900mV; (d) -1000mV
2R 1 X65 BN AE AU FER /K & ri AL iR 7d R T EDS 45 2R
Table 1 EDS chemical compositions of the surface of X65 carbon steel immersed in simulated
oilfield produced water for 7d at different potentials
(mass fraction/ %)

Potential/ mV C (0] Ca Fe
Ecorr 8.13 48,57 1857 24.73
-800 25.87 18.21 0.08 55.84
-900 12.19 49.39 38.08 0.34

-1000 11.28 52.35 36.32 0.04
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Fig.8 XRD pattern of X65 carbon steel after polarization in simulated oilfield produced water at
-900mV for 7d
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Cathodic Protection of X65 Carbon Steel in a Simulated Oilfield
Produced Water

QIU Jing*, DU Min"", LU Yuan?, ZHANG Ying?, GUO Hai-Jun?, LI Cheng-Jie*

( 1.The Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education,
College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100,
China; 2.CNOOC-ETS-Oilfield Technology Services Co., Tianjin 300452, China)

Abstract: The effectiveness of cathodic protection for X65 carbon steel in a simulated oilfield
produced water was examined by means of measurements of polarization curve, constant potential
cathodic polarization and weight loss. Then the morphology, composition and constituent of the
corrosion products were characterized by SEM, EDS and XRD. The result indicates: in the
simulated oilfield produced water, X65 carbon steel suffered from serious pitting corrosion with a
great weight loss rate ; the cathodic protection potential in a range -800mV to -1000mV exhibits
obvious inhibition effect on corrosion of X65 in the environment; a sound scale of calcareous
deposits can't formed on the surface of carbon steel by the potential of -800mV; a dense and good
adhesive scale of deposits may formed by -900mV on the steel surface, resulting effectively in
reduction of the cathodic protection current density. The deposits blister and easily spall off due to
hydrogen evolution by potential -1000mV; In comparison with the circumstance in seawater,
hydrogen evolution potential of X65 carbon steel is much positive in the simulated oilfield
produced water and the deposits don't contain magnesium hydroxide.

Key words: X65 carbon steel; Simulated oilfield produced water; Cathodic protection; Calcareous
deposits



