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Fig. 1 The effects of CO, and HCI on the polarization behavior
in brine (pH =5.4)
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Fig. 2 The effects of the salty concentrations on Fig. 3 The effects of the temperature
the cathodic or anodic polarization behavior in 30°C on the cathodic or anodic polarization
simulative brine behavior in simulative brine
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Tab. 1 The relation of the test solution concentrations and the solution
conductivity after saturation of CO,

TR MR BE R TR BE B4 B %20 %10 X1 X1/10 %1/20 X1/40 | MWK
BB (X107 /cm) 10 700 | 6 500 1080 | 135 72 38.3 5.1
pH 5.4 5.4 5.4 5.4 5.4 5.4 5.4

= AL, Me2* X CO, i mhEHIHIFE

A CO, BRI B, BRINZE fh 310 BT LR T #b b RN A B 4l R B, R IK 90 %
PlE, B FHMER 10 FZAY, CMRYRE T RAGH, RS, & 8—10 MRE T4
B ELBe BRI AT EM DL R AN S RAE CO, MMMBHMIER"" RITEETS
R REE B A0 B, B R R 4 TR TS S b, BB RIFRSMIER, 4
T A A ED, S RT, RE\RADOEAE COl 5 M BEARERERN
TSR (MeCOs, K., <1 X 107%) [WIEIE, ¥AENSMNSE M B, DU SmE
RysER R E e, BI R Bt FIR B BRER R T I T E 3l S Me*t AR AK, KU
B M #ARS RS HCO; B R, REERELT Bar, B FEh c- [
AR Fer* B BEAFLIRMMNBAORL 2, 32 BB HB b AU H B9 6

H# 2 .2/ FERBNEHFEEY A, RERIFN—EY, X EHEMH
FEX 75mg /L&, WAEHMEEH 0.236mm/a fFE 0.023mm/a, BEMEZEFRDY
1/10.3, ZhhZIX 90.1% s HHLBEHHIKE X 50mg/L, W REEFRM 1/8, ZMEN
87.7%; ¥ 50mg/L HHLREMHS 127mg/L Me** H i, BHEEREZEFR 1/11.8, 8
MEIK 91.5%, XEHRIMEERMN M, RIFER T EFNAR, AREEES Z M
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Tab. 2 The'inhibiting efficiency obtained by different methods

g (mg/L) e RALHE:(%) e A k(%) HBH&EY(%)

0 0 0 0

1S-1, 25 67.4 s

15-1, 30 o

IS-1,.50 95.1 95.1 o

1S-1, 75 97.0 97.5 .

1S-1, 100 97.8 97.6

18-1, 125 98.1

1S-1, 150 98.2

1$-1, 50 . 91.5

VR 97.8 96.9

1S-1, 50

Meit, 267 %6.9

1$-1, 50

Meit, 381 96.4

I1S-1, 0 . 10.4

e, 12.7 23.8
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Fig. 5 The relation of the Me?*+ concentration

and galvanic current, 50 mg/L IS-1, 20h, 30°C

in simulative brine
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Fig. 6 The effects of the added Me®* and inhibitor on the anodic (Rg,) or cathodic
(Rpe) polarization resistance in 30°C simulative brine
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5 50mg/L HHLEMNE RN EREL® 127mg/L, SHh%RK 91.5%, Bl 75
mg/L LB B % 90%,

4. BEFENREE T RS RNE R E, R—MEARSMH, REER
W Langmuir WHSER. 2ot R mb (2217 0B MR T M Rk L
T, XA BRI R ARM Langmuir BHZER,

g F X M

[1] B MR, 1988, RRSh CO, WBRBIP T E. BHERE L 64—68,

(2] #ELEsk, H. 1L, 1964, GBEEMEEFPOERERER). SR IT R, 312313 1T

[3] De Waard, C. and D. E. Milliama, 1975. Prediction of carbonic acid corrosion in natural gas pipelines..
the First International Conference on the Internal Protection of Pipes, 9th—I11th, Fl-1—FI-8.

[4] Gaik, D. J. and T. P. Moulds, 1985. tubular corrosion in the west sole gasfield. Corrosion Preveniion and’
Control 32(3): 50—57.

[5] Hausler, R. H. and S. G. Weeks, 1986. Low cost, low volume, continuous inhibition of gas production:



174 s ® ®# 5 # & 22 3%

tubulars, Materials Performance. 25(6);: 27.
[6] 1kéda, A, M. Ueda and S. Mukai, 1985. Influence of environmental factors on corrosion in COz scurce

well, Corrosion/85, 29 paper NACE. )
{77 Ikeda, A, M. Ueds and S. Mukai, 1983. COp corrosion behavior and mechanism of carbon steel and

alloy steel. Corrosion/83, 45 paper, NACE.

[ 8] Ogundele, G. 1. and W. E. White, 1986. Some observations on corrosion of carbon steel in aqueous
Environments cortaining csrhon dioxide.‘ Corrcsion 42(2): 71--=78.

[ 9] Schmitt, G.,, 1983. Fundamental a'spects> of CO2 corrosion. Corrosion/83, 43" paper, NACE.

{107 Sekine, I. and Y. Hirakawa, 1986. Effest of 1-Hydroxyethylidene-1, I-Diphosphonic Acid on the Cor-
rosion of $S41 Steel in 0.39, Sodium Chloride Solution. Corrosion 42(5): 272—277.

THE INVESTIGATIONS OF THE CO, CORROSION ANDITS
PROTECTION ON THE OFFSHORE OIL AND GAS
PIPELINE

Gu Jincheng, * Lin Jiaxin, = Feng Xiangzhu, Li Wenqin and Shi Weix'iri

(Fujian lnstitute of Research om the Siructure of Mauter, Academia Sinica, Xiamen Branch, 361012)

ApsTRACT

The effects of the salty concentrations and temperature on the polarization behavior of
the X60 steel in the 30°C CO, saturated brine containing 36.26mg/L Ca®*, 12.66mg/L Mg®*
and 3 624 mg/L Cl- have been studied using cthe potentiostatic mode, the potentiodynamic swe-
ep polarization, the linear polarization, the galvanic current and weight loss methods. Prior
to each experiment, the brine solutions were deaerated by bubbling with purified N, and then
CO. for 2h. respectively. The results show that-the cathodic or anodic polarization increased
and corrosion rate decreasing in brine concentration and ‘temperature. The adsorption effect
of the organic compound consisting of nitrogen and sulphur on the surface of X60 steel ac-
cords with isothermic formula of Langmuir. The organic compound consisting  of nitrogen
and sulphur or together with added metallic ions Me** exhibits good inhibitive quality or sy-
nergistic effect. But when metallic ions are added, the adsorption effect does not accord with
isothermic formula of Langmuir. Finally the inhibitive mechanisms are discussed.



