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Corrosion Reasons and Control Measures of a Natural Gas Pipeline

WANG Bing', LIU Xiao-juan®, XIONG Zhe', CHENG Jing-jing*, YANG Bo', YU Chang-hai*

(1.PetroChina Changgqing Oilfield Third Gas Plant, Erdos 017300, China; 2.Xi'an Shiyou University, Xi'an 710065, China)

ABSTRACT: The work aims to analyze corrosion characteristics of a typical pipe section of natural gas pipeline, and clarify the
cause and mechanism of pipeline corrosion. Scanning electron microscope (SEM) was used for surface and section microscopic
observation of corrosion morphology in different positions on inner wall of the pipeline. Quantitative analysis of the composi-
tion was carried out in X-ray diffraction and EDS method. Corrosion characteristics in the natural gas pipeline were studied by
referring to such service conditions as natural gas composition delivered by the pipeline and pigging records. CO, corrosion was
the main cause of corrosion in this natural gas pipeline. The corrosion pit in 12 o'clock direction was about 0.18 mm deep, and
that in 3 o'clock and 6 o'clock direction was about 0.1 mm. The corrosion products were mainly Fe,O; and FeCOj;. The corrosion
products in 6 o'clock direction was the thickest, and those in 3 o'clock direction were the thinnest. The corrosion products in 3
and 6 o'clock direction were mainly Fe, O and C, and the corrosion products in 12 o'clock direction contained S and may be
subject to bacterial corrosion simultaneously, SiO, was contained in the residual sludge in the pipeline itself, the pipeline may
have been corroded before it was put into operation. Relevant corrosion prevention and control measures were put forward spe-
cifically, and frequency of pipeline replacement decreased by 56% after adoption of the measures. Internal corrosion of natural

gas pipeline is mostly localized corrosion. During operation, corrosion shall be avoided as much as possible, and appropriate
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control measures shall be taken in time to avoid unnecessary losses.

KEY WORDS: natural gas pipeline; internal corrosion; corrosion product; CO,; prevention and control measures
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Tab.1 Statistical table of natural gas pipeline pollutant sewage

Time Pipe mileage/km Sewage volume/m’ Dust amount/kg Ice water mixture volume/kg Sludge/kg
2012 895.68 547 2048
2013 636.39 124 25 10
2014 636.39 259 1142

20154 325.35 534

2015.10 636.39 126 10 759
Total 1590 2083 1091 10
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Fig.1 Corrosion morphology of AB section in12 o'clock di-
rection (top) on pipe surface before (a) and after (b) pickling

b 6558

2.2 BRI

R T 25 UL T ) R A L AL B
SR A, @R SEM I EDS 4540, KT
5114 [R) B 147 00 2R 08 SR 43 BRI 1 o0 8500 A o A3
FKEARITA (3. 6, 12 SBhIrh) =Y
A 2 s,

& 3—J&] 5 A A5 BEAS TR 5 o7 B 48 T 3543 B
K, 32— 4 NXFR A NLH) EDS 434 . o
SRRV LR W, 8 BRI 7 LA 0 8 ik M A A AE T
FLB R, A SO Jy 0 ok A 2B AR SR AR T A A
Z M MR HOIE SR o, R R & AR TR
JEWAT R, 12 ST I B PR TR EE 29 R 0.18 mm, 3
SUBRA 6 AN T ] IR IR BE 208 0.1 mm, 6 D
T 1) B J o = R B e K, 3 b ) S ok e ) )R
JEfe/N, [ 12 558005 ) B I o= e 24
JE =Y. MRS EDS 45 R AT LA, IXBEL 3. 6
BB R S e R EE A Fe, O C, 12 80
] BB e A S, JFHEI S DL Fe BUBILY)
TETE

2.3 B~ H

PAFAGE B SRR SE , B AP IEASBUK, 45
B RIREA BURST R % T ZSHOT A, ik <

Bl 2 AB BB HAE B T I ™ ) A oW e 3

Fig.2 Microstructure of surface corrosion products in AB replacement section: a) in 3 o'clock, b) 6 o'clock, ¢) 12 o'clock direction
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Fig.3 Cross-sectional morphology analysis of in 3 o'clock direction in AB replacement section
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Fig.4 Cross-sectional morphology analysis of AB replacement section in 6 o'clock direction
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Fig.5 Cross-sectional morphology analysis of AB replacement section in 12 o'clock direction
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Tab.2 EDS analysis results of cross-sectional corrosion
products in 3 o'clock direction in AB replacement section

Elements Wt% At%
C 34.30 54.98
(0] 22.80 30.08
Fe 43.60 16.72
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Tab.3 EDS analysis results of cross-sectional corrosion
products in 6 o'clock direction in AB replacement section

Elements Wt% At%
C 25.44 46.25
(0] 25.25 34.47
Fe 4931 19.28

F4 ABREME 12 B mEEE M~ EDS &R

Tab.4 EDS analysis results of cross-sectional corrosion
products in 12 o'clock direction in AB replacement section

D area E area
Elements
Wt% At% Wit% At%
C 32.68 56.32 58.49 76.85
(0] 26.24 3345 16.65 18.56
Fe 42.32 15.86 23.98 6.52

S 0.62 0.30
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