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Abstract:[Objective]Judging the development trend of waterline corrosion through corrosion
evaluation experiment can provide a basis for the development of internal corrosion preven-

tion and control measures before pipelines are put into production. [Methods]Waterline cor-
rosion was pre-formed on the surface of X65 pipeline steel test piece by corrosion pre-soaking
test. Then the corrosion growth trend in crude oil and storage tank water mixtures was stud-
ied by corrosion weight loss experiment. The characteristics of corrosion products were also
analyzed by SEM and XRD surface analysis techniques. [ResultsJUnder the condition of wa-
terline corrosion test within 150 d, the corrosion of X65 pipeline steel was mainly uniform
corrosion, without the occurrence of obvious pitting corrosion, and the corrosion products
were mainly Y-FeOOH with poor protection against corrosion. And with the immersion time
prolonged, the corrosion weight loss gradually increased, which was in accordance with the
power exponent law. Corrosion products had less inhibition on corrosion. After changing the
immersion environment, the corrosion rate of X65 pipeline steel in the oil phase was signifi-

cantly reduced, and the corrosion rate at the

water phase and oil-water interface phase did not
Wi B 3 :2018-09-27 change much. [ Conclusion] During the storage
EERE S X 561983, B F b, ERMAREMTHE  period of 150 d, the corrosion of water-line that
O b B P B AR DESE - E-mail : liumeng1 204@163. com., is not put into production from residual pressure
s A 30 SR AR B A BR2Y ) BRI B B test water is less harmful to the pipeline safety.
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The waterline corrosion formed before or after the pipeline is put into production is basically

not developed under the condition that the oil covers its surface, and no internal corrosion

prevention measures are needed.

Key words:long distance pipeline,internal corrosion,water-line corrosion,growth trends
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Table 1 Chemical composition of X65 pipeline steel

JLH R JLHE s
Element Content (wt%) Element Content (wt%)
C 0.062 Ni 0.014
Si 0. 200 Cr 0. 160
Mn 1.550 Cu 0.017
P 0.011 Nb 0.033
S 0.003 Ti 0.022
Al 0.037 \'% 0.016

20 pym

1 X65 452 Y B RHMO ZH 1
Fig.1 Microstructure of X65 pipeline steel
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Fig. 2

Inclusions of X65 pipeline steel
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Table 2 Experimental parameters of the immersion test

Jei 39 5 4

OS2 B i VLA IR i) (KD S U S M 9 Y A6 R 1R (D)
Pre-immersion posi- Pre-im- Later - immersion  Later - im-
tion mersion position mersion time
time(d) (d
10 KA Water 30
10 i AH Ol 30
il Kk St i
10 Oil- water interface 30
Sl
Water-gas interface 20 KA Water 30
20 i Oil 30
bl el
20 Oil-water interface 30
60 JKAH Water 30
60 A Oil 30
60 K A 30
Oil-water interface
100 — -
150 — -
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Macroscopic morphologies for water-line corrosion of X65 pipeline steel
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Fig.4 Microscopic morphologies and EDS data for water-line corrosion of X65 pipeline steel
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Fig. 5 XRD diffraction patterns of different corrosion

products for water-line corrosion of X65 pipeline steel

Table 3 Weight loss of water-line corrosion for X65 pipeline steel at different test conditions

J5 I 1 S 56 i 1l FE Weight loss for later-immersion test corrosion(g)

TR YL S B R i) ()

Time for pre-immersion Weight loss for pre-im- AR 3()Ad . ?Hﬂ7k9%ﬁ 30 d KA 30 d
tests(d) mersion tests(g) Immersed in oil Immersed in oil-water Immersed in water
for 30 d interface for 30 d for 30 d
10 0.004 13 0.014 5(0.010 3) 0.019 1€0.015 0) 0.020 2(0.016 0)
20 0.014 5 0.027 8(0.013 3) 0.039 4(0.025 0) 0.046 5(0.032 0)
60 0.057 4 0.063 9(0, 006 6 ) 0.076 8(0.019 4) 0.095 4(0.038 0)
100 0.114 -
150 0.186
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Note: The values in brackets are the values of later-immersion corrosion weight loss minus the pre-immersion test corrosion

weight loss
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Fig. 6 Weight loss curve of water-line corrosion of X65

pipeline steel with immersion time
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