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Abstract; The EOR technology of CO, flooding is increasingly used because of its advantages, but it
is also accompanied by the high risk of corrosion and scaling in the surface production and transportation
system. As a result, this study was carried out using the electrochemical test method and the static scale
inhibition method to evaluate and select corrosion and scale inhibitors commonly found in oil field. After
the compatibility and synergy test of the corrosion and scale inhibitor, the most effective compound inhibitor

was prepared. Finally, the comprehensive protection performance of the compound inhibitor was evaluated
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by weight loss method and scale inhibition rate test under simulated condition. The experimental results
showed that: the corrosion inhibition rate of the selected corrosion inhibitor and scale inhibitor in the
simulated formation water of saturated CO, at 55 “C and atmospheric pressure is 93.06% and scale
inhibition rate is 95. 18% for the typical 20 steel used in the production and transportation system. After
mixing together the selected corrosion inhibitor and scale inhibitor, the corrosion rate of the 20 steel is
controlled within 0. 045 mm /a when the amount of the composite corrosion and scale inhibitor is injected at
500 mg /L. under the simulated condition. The scale inhibition rate is 93.91% , which can meet the
performance indicators of oil field. The results showed that the compound corrosion and scale inhibitor can
play a good role in protecting the production and transportation system of CO, flooding facilities, and
guarantee the safe operation and production activities.

Keywords: Production and transportation system; Carbon dioxide; Corrosion and scaling; Corrosion

and scale inhibitor
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Tab.1 Chemical composition of 20 steel and anti-corrosion alloy 825 materials
#2453
A5 : :
C Si Mn Cr Mo Cu Ni Fe
20 44 0. 20% 0. 35% 0. 50% 0.21% = 0. 24% 0. 24% P
825 M &4 0.05% 0. 50% = 20. 25% 3.35% 2.25% 42.56% 31. 04%
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Tab.2 Ion content of simulated formation water
BT W /(mg - L)
Cl~ 24 362. 8
Ca®" 820.0
Mg** 86. 4
Na /K" 15 346.9
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Tab. 3  Experimental design of compound corrosion and scale
inhibitors
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Tab.4  Polarization curve fitting results of steel 20 in CO, saturated

simulated formation water with different corrosion inhibitors

) JE AR E [, /S PREAL Bl
Ak (A - cm?) E../V

Z=H 4. 83E - 05 -0.735 —

CI- 1 9.27E -06 -0. 692 80. 83%
CI- T 7.95E - 06 -0. 703 83. 55%
CI-I 9. 86E - 06 -0. 649 79. 61%
CLI-IV 4. 80E - 06 -0. 651 90. 08%
CI-V 4.25E -06 -0. 675 91.22%
CI-VI 3.36E - 06 -0. 642 93. 06%
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Tab.5 Results of static scale inhibition test of scale inhibitors

TR ES Ca’ WkJ¥ /(mg - L") B
ZEH 1 16 —

%2 99 —

SI- 1 78 74.70%
SI-TI 82 79.52%
SI-I 80 77.11%
SI-IV 88 86. 75%
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Tab. 6

saturated simulated formation water with different ratio of agents

Polarization curve fitting results of steel 20 in CO,
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Synergistic effect of compound corrosion and

scale inhibitors on scale inhibition
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Fig.2  Polarization curve of steel 20 in simulated formation water

solution containing different proportion of chemicals

R7 MUBLUESHE

Tab.7 Polarization curve fitting results
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Tab.8 Test results of agents with different ratios
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4:3 92.93% 94. 49%

M8 AT LU, Mg i) CI-VI = PHIG ] SI-V =
201 B, 28 ih R e Ol 95.59% , U B BH R RN
93.56% ;425 CI-VI = BHIE ) SI-V =4 : 3 i, fHYG
Rk 94.49% HILIZE R A 92.93% , MZSEpr T
B, CO, BT ISR XU #2451 FE M KU B K, 25 B %
N EHE A MBEIRFIAEC R CI-VT 2 SI-V =2+ 1,
2.3 HEMIRTHIPHRMKERST
2.3.1 BB EREZXRERIW
2.3.1.1 %ELBLER

FH 20 4075 55 °C .CO, 431 1 MPa( 4% 4 MPa) &/
ARSI K HEA T 72 h e E P S 20 7R AL
Hb 2K R s S 1. 618 mm /a, S 500 mg /L 525 5%
PHBHYE S B R 0. 041 mm /a, ZEHRIE 97. 45%

SEHR AR W] AR A G2k B S, 20 B R
iR AR KR BE AR (0. 045 mm /a LR, BT
326 G B IR AT 20 B4 JE DA RAF s dIvE ], Be e
T A TR
2.3.1.2 BB

20 #I7E 55 °C .CO, 43 FE 1 MPa( $4JE 4 MPa) F £}
72 h R EEE SIS, KBRS IR, 2SR LA 3

a) AU A 2 i LI 571

a) No compound corrosion and scale inhibitor added

b)) fiE 52 5 Gt SR 51

b) Compound corrosion and scale inhibitor is added

B3 KT 20 MEE AN HE

Fig.3  Macroscopic corrosion morphology of steel 20 in liquid phase
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