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Research on Main Controlling Factors of the Corrosion of L.80-3Cr Tubing in an
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Abstract: In view of the working environment of the L80-3Cr tubing in an offshore oilfield in China, the weight loss method was employed to
study the effects of carbon dioxide partial pressure, corrosive medium flow rate and corrosive medium gas - liquid ratio on the corrosion rate of
tubing materials. Results showed that as the partial pressure of carbon dioxide increased, the corrosion rate of L80 -3Cr increased firstly and
then decreased, which reached the maximum when the partial pressure of carbon dioxide was 3.0 MPa. The results of SEM observation and
XRD analysis on the surface of the sample possessing the highest corrosion rate showed that the corrosion product film formed on the surface of
the sample was mainly composed of ferrous carbonate, and the poor film compactness and loose porosity were the main reasons for high corro-
sion rate. In corrosive medium with low flow rate, the corrosion rate of L80-3Cr was relatively small. However, the corrosion rate of L80-3Cr
increased rapidly in high-velocity corrosion medium. Furthermore, gas-liquid two-phase flow passing through the surface of the sample could
increase the corrosion rate of the material. With the increase of the gas content in the corrosive medium, the corrosion rate of the sample in-
creased firstly, and then decreased slightly after the gas-liquid ratio increased to 0.227. Besides, the performances of hybrid corrosion inhibi-
tors commonly used in oilfields were evaluated by electrochemical tests. The inhibition efficiency increased slightly with the increase of the con-
centration of corrosion inhibitor. The corrosion inhibitor mainly inhibited the occurrence of corrosion by adsorbing the film at the interface of the
metal solution to enhance the polarization resistance of the corrosion reaction.

Key words: 1.80-3Cr; carbon dioxide; flow velocity; gas-liquid two-phase flow; corrosion inhibitor evaluation
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Table 1 Chemical element content of L80-3Cr sample

JTE S Mn P S Cr Ni Mo C Fe

w/% 0.310 0.610 0.050 0.002 2.570 0.060 0.890 0.180 #xi:
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Table 2 Main components of oil well corrosive media

FEHT cl- Na* K* Ca? Mg?*

W/ (mg L") 12222.6 5306.24 209.16 472.88 193.81

1.2 s ik
121 SHRZERIRER £

FIH IR TR 28 (SRF -501, BF%, R34 ) HE4LL 4
MARHAER I T 1 o ek v T ik A% 4% g b i P 44
SR (RIS 206 ) € £ 2 B P b 22 iR
LA S R R, R E R 90 C
H,S ¥ B ok 20 mg/L, 43 Bl il CO, 53 £ 4 0.2,0.5,
1.0,1.5,2.0,2.5,3.0,3.5,4.0 MPa, N, B)EAF]5.0
MPa, J& A B 3 2.0 m/s, 30 [E] 48 h, #F 5%
1.80-3Cr ZEAN[R] CO, 50 FRYJE AT A

VEE VIR E 90 °C,H,S ¥ A 20 mg/L, CO, 5>
JE 3.0 MPa, EJE N 5.0 MPa, 32 i i} [a] 48 h, #F5E 1.80 -
3Cr BITEA[A] B sl A B 3t (0, 1.0, 1.5,2.0,2.5,3.0
m/s) FHIE AT R

o Tk R P ok S G 5 PR BRCHE kR AR B
GB/T 16545-2015“ 4 J& F14 4 W ol J5 il ke 18
TP AT R T bR 2 A ke
TN BT P RE b 2 T, v UK I T SRR i T o
IR (1) T E M3 2 (CR , corrosion rate) :

CR:wasmoo (0
Stp

A, Aw B IRSE B R A i 22, g5 IR R T
T, em® 5 ASLIR REFE]  hyp HIRFERE  g/em’,

K1 i s nER
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Fig. 7 The open circuit potential of L80-3Cr with different
concentrations of corrosion inhibitor added in the high

temperature and pressure test solutions
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temperature and high pressure test solutions
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Table 3 The electrochemical impedance spectroscopy data of
L80-3Cr added with different concentrations of corrosion

inhibitors in the high temperature and high pressure test solution

Inhibitor R/ C/ R/ Cy/ R,/

/
Concentration/  (Q- (pF- np  (Q- (pF- ng (Q- "7;;
(mg-L™") em?)  em?) em?)  em?) cm?) ’
0 5.28 - - - 63.74 0.9 208.3 -

20 6.86 220.5 0.8 250.4 41.45 0.8 385.9 46.02

50 525 2632 0.8 533.6 13.94 0.7 517.5 59.74
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Fig. 10  Polarization curves of L80-3Cr in high

temperature and pressure test solutions with different

concentrations of corrosion inhibitors
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Table 4 Fitting data of polarization curves of L80-3Cr in
high temperature and pressure test solutions with

different concentrations of corrosion inhibitors

Inhibitor
Jeon” /
Conceutration/ E_ /V o B./mV  B./mV CR Lo/ %
. (A-em™?) (mm-a™")
(mg-L7)
0 -0.76 6.491x107° 86.46 37229 0.662 6 -
20 -0.73 3.673x10™° 63.32 174.18 0.3749 43.41
50 -0.72 2.291x107° 59.11 16559 0.2339 64.71
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