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Abstract

Liquid loading in wellbores and gathering pipelines commonly occurs during the middle and late pro-
duction stages of shale gas wells. Foam drainage gas recovery technology serves as a key method to
ensure stable gas production. However, the injected foam drainage agents alter the internal corrosive
environment of pipelines and significantly affect the corrosion characteristics of pipeline steel. To
clarify the action mechanism of commonly used foam drainage agents on the corrosion of the inner
wall of gathering pipelines, L360NS pipeline steel applied in shale gas field gathering pipelines was
selected as the research material. Electrochemical tests were conducted to systematically investigate
the uniform corrosion and localized pitting corrosion of the steel exposed to foaming agent, defoamer,
and their composite system at a mass concentration of 0.3%, with a blank group set for comparison.
The results show that the single addition of 0.3% foaming agent remarkably shifts the corrosion po-
tential negatively, increases corrosion current density, and reduces the interfacial charge transfer re-
sistance, which greatly accelerates uniform corrosion and pitting initiation. The single addition of
0.3% defoamer moves the corrosion potential positively, lowers corrosion current density, and forms
a dense protective film, presenting excellent corrosion inhibition and pitting resistance. When the
foaming agent is compounded with the defoamer, the defoamer can effectively offset the corrosion
acceleration effect of the foaming agent, bringing the corrosion rate and localized corrosion risk close
to those of the blank group. The findings provide experimental basis and theoretical support for the
optimization of foam drainage agent injection schemes, corrosion prevention and control, as well as
safe operation of gathering pipelines in shale gas fields.
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Figure 1. Tafel polarization curves of L360NS steel in different reagents
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Figure 2. Nyquist impedance plots of L360NS steel in different reagents
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Figure 3. Fitted cyclic polarization curves of L360NS steel in different corrosive media
[ 3. L360NS RN EIRFI TR TR R LB &

4. FRHEZSTIE hRZ R4 Hl
4.1, iR s iR EHL S

XHY-4M 3 85 S VE A 151 0 1 8 2R A PR 2R AT, RN e P EE AR 2 /K i S A -
S E I A R E RO, — 5T, A TAE L36ONS HHER I A LE VBRI I S B BRI E
RET RN EAMNIE S T b= I LR, TR A BRI S5 1, BARIERRe s 59— 7T, MIRTES
TEANR I B TRER, MR PHIE SR 5 MR R it XA CIM o aE WM B s SRRt 1l I8 5 551
B RAF R ARG TRV, 2 PR el 2 AL, I P A S R TR, R R AR T S B A
e, IRALFIAUR I SRR, SETHIARBRVA MR, S M 24 50 J8 b 55 =) s FEs et o

DOI: 10.12677/hjcet.2026.164028 301 e TREEHEA


https://doi.org/10.12677/hjcet.2026.164028

4.2. iHBFIL ML

XXP-1 A HURE SR BT 7 7 B S I i P e S R RE /0, T PRI 71T B I PR S5 44
I HIEBRR I RGER 5 A ZERIAEE, [T CI RS mhii Ak igit. IR Tl sk AEH 5arEse
£ L360NS NRIMTE B . SRR, FERRJE 1 BT S AN A B e, S AT e A LR,
AR IH BB P 2 SUSE o 2R BB P R E ST I b W RS bes, SRTH IR Se B 5 IR REALRE ), AR P
RLIERS . PRI PR, RN sl 2 fi i, HORAPRHUR AR itk Re, RO B E S MACR .

4.3. REEZHEIERILE]

AL SRR RIS, AR AR RIS I 5 ST T P U R RN o VR IR S o A R T e
BEAL A, BRI B AR RN, SRR R AR S i s I, v 77 s W
T ARV R0 R BB E A, BRI A BUSE R . RECIRR T, R 0 e 2 1 P A w2
IS, THEAMZM ST EARIRE, R AL, R P PUIEAR K 5 P AR ]
ARG AARIRE, SKIHACR RE S TE v B i sh 251

5. HILSIIAZIN
5.1. &g

1) 0.3%: . — e if 7| i 25 PRAIK LI6ONS 4N B Tl l A7 o 4 vy S b ey 8 B2 . DN HBT A Bl AR, 5
FUINJR S8 50 J6 ok 5 ps e R 5 A2 S o R ) S I

2) 0.3% . —JH VR P TEAR R I T BB B9 i, A B0l B BH AR SR, 6 ik 6 FE IR 20 31%, LAt
5 A RE R, B RIFSEIECR .

3) 0.3%;E2 {575 0.3%3H L7 S BC I, JH IR W A 280 B b v 7 P Fo Dl g RS, A A Ji e AT
I AH, AR SSR S E B G 24,

4) W HEFE I R . R ERR S R B R VP S e R, A R A o A T T KU
RS

5.2. IR AN

1) AL HEFRINE SRS, SRAMRIREE L [ ERa 70 BONE, 38 i 775 Y 70 [ I e YA B S 4
TN, FEEAR A T 707 S PR JE8 o J] U o

2) MRS P AR RIS S SEC IR PO AR R R R, E AT R B Ak SR T AR VR A 1 SR B e
IR Sk BURBOT I mlilJE 5 i pdAs I o

3) WIS E IR URIRIEBI, ANE AR E G2 iR S 2 AR IR g, R VR e 7R
VIR IR, ol P 2 5 T R T B

4) LA - WML BRI LA, S e frhide e . A R S U T AR, ShA A
BT S IES K.

5) MEITEMRERL W, K% 5 E A sm ey, 4@ Wise 5 WRIIEOR, BERRmRT L
SR HH 7K -5 5 B 24 0036 R R AR I T S T

BE K
[1]  BearA:. v MBI 2 8 He s SO B RO 5 T A SR R [0]. RARS L, 2024, 44(2): 14-22
[2] #t3%, BRH, BEER, & SR m N A A E R se R & O REVEAN 3], R AR, 2025, 32(4):

DOI: 10.12677/hjcet.2026.164028 302 e TREEHEA


https://doi.org/10.12677/hjcet.2026.164028

(3]
(4]

[5]
(6]
(7]

136-142.
NERFR, I EIE. T
ROCHE, MR,
72-75.

FRMENN, {01, Mbert, 55 FIERIEFMT R HERRN]. Bk A%, 2017, 49(9): 142-145.

R, AR, A/, S HEHEACR S BRI T ZE N ABURD]. RIAS 5440, 2015, 33(5): 27-31.

FRthZr, B, MEfSHE, 5. L360Q ELRENTE CO2 i RIS HK B AT A[I]. AEHRY, 2016, 49(5): 59-63.

AR b R R S B I R[], TR k5 B3R, 2024, 45(5): 115-120.
W AR R R R R KA. P A TR S IR (AR R AR), 2008, 23(3):

DOI: 10.12677/hjcet.2026.164028 303 e TREEHEA


https://doi.org/10.12677/hjcet.2026.164028

	泡排剂对页岩气集气管道内壁腐蚀行为的影响研究
	摘  要
	关键词
	Study on the Corrosion Behavior of Shale Gas Gathering Pipeline Inner Wall Affected by Foam Drainage Agent
	Abstract
	Keywords
	1. 引言
	2. L360NS管道钢电化学腐蚀测试实验
	2.1. 实验准备
	2.2. 实验方法
	2.2.1. 实验分组
	2.2.2. 电化学测试方法


	3. 电化学实验结果与分析
	3.1. 开路电位(OCP)
	3.2. 动电位Tafel极化曲线
	3.3. 阻抗Nyquist图
	3.4. Tafel循环极化曲线图

	4. 泡排药剂腐蚀影响机制
	4.1. 起泡剂腐蚀促进机制
	4.2. 消泡剂缓蚀机制
	4.3. 复配体系协同作用机制

	5. 结论与现场建议
	5.1. 结论
	5.2. 现场应用建议

	参考文献

