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Effect of Temperature on Electrochemical Corrosion of Internal Injection Pipe in an Qil Field

XU Shi-qi
(Petroleum Engineering College of Xi'An Petroleum University, Xi'an 710065, China)

Abstract: The corrosion simulation test of 20 steel pipelines with injection water of an oilfield was carried out at
different temperatures adopting the methods of electrochemical test, X-ray diffraction and X-ray energy dispersive
spectrometer. The results showed that with the increase of temperature of injection water, the corrosion rate of
20 steel increased firstly and then decreased, the corrosion process tended to be controlled by oxygen diffusion. The
composition of the corrosion products on the surface of 20 steel were mainly FeCO; and Fe. ;. The corrosion
products contained a large number of scale and the main component of the scale was CaCQO;. There was corrosion

under the scale of water injection pipeline. The simulation experiment showed that the maximum corrosion rate of

Yanchang oil field water injection pipe was at 55 C.
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Fig. 1 Metallographic structure of 20% pipeline steel
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Fig. 2 The polarization curves of 207 steel at

different temperatures in oil field solution
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Tab. 1 Electrochemical parameters of polarization curve

for specimen in oil field solution

TREE AL R R Be B
/C /mV /pA /mVedec ') /(mVedec ")
45 —692.5 7.9 24,8 15.8
50 —685. 8 8.1 34.1 23.2
99 —662.6 22.4 93.9 32.9
60 —671. 4 11.5 55.2 26.7
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Fig. 3 The Nyquist composite plot after fitting at the
temperatures 40 ‘C,50 ‘C,55 C,60 'C,65 C
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Fig. 4 The equivalent circuit diagram of impedance

spectrum fitting data at different temperatures
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Tab. 2 EIS fitting parameters of 207 steel in injection water at different temperatures

HE/C 40 50 55 60 65
L/(H+em?) 3. 048X 107" 2. 354X107° 3.02X107° 2.507X107° 1.467X107°
R./(Q+ em?) 24.25 0.515 1 0.043 01 0.032 73 0.110 1
C/(F+em™?) — 2.438X10°° 1.016X1071° 0. 001 997 0. 001 28
R./(Q+ cm?) 0.001 118 769. 5 9.69X101° 0.558 4 0.6815

Qu/(Ses" e em™?) 0.556 1 0.002 813 0.003 438 463.7 377.7
n 0. 481 6 0. 386 2 0.429 5 6. 714X10°° 3.456X10°°

R,/(Q+ em?®) - 5.371 3. 544 0.374 3 0.317 6
L/(H -« cem?®) 0. 063 81 1.508X10°° 14. 98 7.479X10° 1 1.755X107%
Ri/(Q+ em?) 223.5 479.2 652. 6 3.209X10° 2,476 X107 12
Qc/(Feem™) — 1.081X10°° 1.018X10°7 2. 386X 10 4,477X107

R,/(Q+ cem?) — 44,16 0.172 991. 8 889. 5
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Fig. 5 Surface (a) and fracture (b) morphology of

specimen after 96 h coupon test
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Tab. 3 Energy spectrum analysis data of scaling samples

on the surface after coupon test %

C Ca Na Fe S Cl 0 Ba

21.64 18.42 0.77 7.05 1.44 15.16 31.43 4.06
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