MES5TIR

2025 EF 9 HE 7H5E 1 H

Jis T 2 SR 1A &R 114 4 4t
SPEREWESE
IR 5B E T OUET PR
M OE WEE ST

ERMBEAFLFMTFR, ER

H
it

i ZE | NREEESHXPRNSBRIEE AN, AAREIRESMHFIfHE
S8, HET SREBRRAR. XABMANE. REKDIMRAESE, B
BBEIEDTREIEBNG, s+ IRE K@Y (SDBS) K SDBS 5
+IRE T PESR (0B-2) ERAR, FSIAXRNZ=SHmkkmEma
# (FNC) , SKIZBE, 0.3wt% SDBS. 0.3wt% (SDBS+0B-2) ] 0.2wt%
FNC BRIDNNERRAARTZDERERBHK D REBEEDTE, AS3
REHRERGRMBIMNENR MM B RERIERE, NRBEESE
AR — MU AR IR T I STHRIE

K#EHE | RBEES; BRRRAR; REOMH; Sit; FRR

Copyright © 2025 by author (s) and SciScan Publishing Limited
This article is licensed under a Creative Commons Attribution-NonCommercial

4.0 International License. https://creativecommons.org/licenses/by-nc/4.0/

EFINE: 2022FFXRHLFRREARE (ckrc202212052) ; BREHRAS2025FERFARSEBIFTIIZRITL
1B (ckrc2025084) ,

BIWES: T, IEET, SREASESMTISRHIN, HRAO: BASBNELEVHESFE SHR.
YESIAH: EF, MR, T, F ERARBRARNOWESHERAR (V] . WESHEIR, 2025, 7
(1) : 9-20.

https://doi.org/10.35534/er.0701002



0 EXRABRAERARIVEE SRR

BEE A BRAE IR A 5% R S0 W BE R R O 2L I, Y= U —Fhs
R BRI R TR, HIF M E SO RER U B DT T IR IR
BEZ AR T HURIR K L BRI, IR IRAS LA O 3 (o He il
HL90% ), WSS R T R . FLBREHY B A I 5 2 H A R Al
2y, FERPESCRIRT , MO TR E R OB K i ST

FE BN DRIZBEZ T = %0 B, il N TS SE R )2 B i hE
71, ABAEG R RBIA R TEARZ h o N B4 IR A KB , SEUER
W R HEREER, BRI AR SsRE . TR, TR SRS
R TEE . 5K S B A TR K SO 50 FE A N 3R o i i P4
FRZGRR R AR AR, FEIRIRASR K ) | e AR, AT
e PRI BRI S SRR HE, X — R TRZ A2 RO S gt 18T 1)

S PR PR B PP, ZEREAR ST 5K Ty | S (8] A 2 T 1
PSR A REOLS, 80T Z R T I . SR, B SR
PEFRIAEPERE I P2 L AFFE R B, AP SR K I RE I AT BR L 4] 45 Y il A
o AT AT PR S B A PR 2, AT 21 AL RH B PO f 5
45k, WEARTT RO o At R A DR R 2 0 A A R
KPR, TERFER T O0 T BN FHTE B oG T, (L BUAT AR50 00 e 5 A0 2 1 37
79 (8 S BEATLAR B A2 SO b i AT Bk = R G4

FExt IR, A ITRIESRR TR FbR, 5 T2 70 5 e
PG, GE AR | RIS RN, ARG R — R IE R R
MEfAZ, S5E B I SRR o, MR RS msK Sy | sk
RETTHUIRfMAR R . RN, R A R SHUE T LR R 2ERE RS, TR s
PP — AL HRTTE, MRS O S (S SRR S

S TR ERAAR ALY S A2 1 R o

https://doi.org/10.35534/er.0701002 www.sciscanpub.com/journals/er



SRR REVIDRE SHEALHHSZS

. 11 .
=1 EENES
Table 1 Main instruments
AR I S
Ff A I Y IR 56 TS ORG S AS A B A 7 SDC-200S
2R IR R L R G ] W2 e BRI AN 45 PR A H] LDO-9146A
B B VEL kR 7 38 e AR R JM100ST-5
YA T S T K ) A KERERIARAR \
TR HARGHE ATY124

e fr E ARG I 2 R

F2 FERF

Table 2 Main reagents

5 Esyii] HFE TRIFR
1 FHE T oS bk = H Rk CTAB
2 FHET RWANSE- GRS R 1831
3 FHESF T e AR A 1227
4 FHE AN IR Y o 1827
5 FH Tk = LR DTAB
6 N + IR R AN SDBS
7 FHE T oI FERE R A0S
8 B+ T I R A SDS
9 R RIS A LI Tk R ER B AES
10 BE+ SR e SN L OBS
11 & BRI HEE RN PUBT
12 BB T A REFE IR A LI B AR B SLES
13 [ WA IS SRy 60
14 T 3K = AL I R T IR A L A Tk 7680
15 EETF R L) = BB RT M ER TR 81
16 | Je B B AR L ATk 0P-10
17 | RE B3 A1 L I ik AEO-9
18 BT e iR S e o /
19 B Rk = A be /
20 EEF R CI2APG
21 B[O ST C10APG
22 (15K T T LR SR BS-12
23 [iiE 5 FRUH 2R T 136 P4 711 FS-50
24 (15K RS DR e P 32 S ek CAB-35
25 [5Fé3 F ek T AR OB-2
26 Witk I R N 3 AR LAO
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Figure 2 Liquid surface interfacial tension measuring instrument
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Figure 3 Schematic diagram of surface tension and contact angle
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Table 3 Single surfactant

Feft s KIE5K T THET]

FETHTTE P77 (°) N/ (Pa) LI (mJ/m®)
JIEE 63.23 / / /
CTAB 92.60 36.07 -1.64 34.43
1831 86.80 38.07 2.12 40.19
1227 58.61 34.68 18.06 52.74
1827 52.86 37.38 22.57 59.95
DTAB 75.62 33.45 8.31 41.76
SDBS 22.42 33.88 31.32 65.20
A0S 62.01 29.63 13.90 43.53
SDS 44.06 28.58 20.54 49.12
AES 48.42 35.28 2341 58.69
0BS 64.51 21.54 9.27 30.81
BT 59.84 28.14 14.14 4228
SLES 32.48 30.85 26.03 56.88

iR 60 57.21 40.74 22.06 62.80

iR 80 85.53 42.46 3.31 45.77
81 87.68 31.88 1.29 33.17
OP-10 53.80 32.32 19.09 51.41
AEO0-9 66.34 325 13.04 45.54
Pk iC P HH 2 = 1 4R 40.39 21.19 16.14 37.33
Mk iePE = R e 79.89 20.82 3.66 24.48
C12APG 57.02 26.98 14.69 41.67
C10APG 50.83 27.07 17.10 44.17
BS-12 68.41 34.85 12.83 47.68
FS-50 62.72 16.38 7.51 23.89
CAB-35 48.11 32.49 21.69 54.18
0B-2 63.91 30.99 13.63 44.62

LAO 61.84 31.30 14.77 46.08

LR 26 FhE—FETEPERIAR (HRE 0.3wi% ) BUEfl A . SRk Jri
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LR K BB

HoAth et vE MR BRI T

OFHEFRIEEPER (40 CTAB) Hefil i K T90°, FHORMAELIE AR
T, AT WSO

QF R ME VR FS-50 B R MRS Ak, ERMITIARL, MELIZERE AR
FaE k.

QAR RIEEER (Annkifeo ) Rk A m, HIEMMAUEARE .

(3) SEbrm S
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Table 4 Compound surfactant

FIM5KT] TAE S

T M Hefsn (°) ( Ll (m/m®)
mN/m ) (Pa)

SDBS+i7E81 79.19 30.57 5.74 36.31
SDBS+H: R 60 94.23 29.62 -2.19 27.43
SDBS+1 780 59.99 32.15 16.08 48.23
SDBS+0P-10 59.97 29.54 14.78 4432
SDBS+AE0-9 59.49 33.68 17.10 50.79
SDBS+BS-12 68.67 28.62 10.41 39.03
SDBS+C10APG 67.26 28.94 11.19 40.13
SDBS+FS-50 58.92 24.97 12.89 37.86
SDBS+CAB-35 59.77 28.62 14.41 43.03
SDBS+0B-2 73.45 24.97 7.11 32.08
SDBS+LAO 53.85 30.18 17.80 47.98

K SDBS SRR T/ PR IS MR« RS, SR

M5k /1. SDBS+FS—50FSDBS+0B-2% it {k & £ sk 1 W& R
24.97 mN/m, 3 H—SDBSF#A£26.3%.

@$zfilff: SDBS+LAO B LR R MMt/ (53.85°) , SDBS+itii 60 42
fill i (94.23°) , e BFHEEFRIENETEN S SDBS FEHU/EM S B0 E
Ak

GEHME J1: SDBS+OB-2 (AR EME JI{KR7.11 Pa, AT AERIKR K
ik, BE(ETH—SDBS (31.32Pa) ; SDBS+FS-50E4H4F /14 12.89 Pa, i T
SDBS+0B-2.

@H5MF3 . SDBS+OB-2 Zhff 3 432.08 mJ/m’, BAKT#— SDBS, HETZ
BOEWURZR (4ISDBS + R 811%936.31m)/m?) o
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Construction and Performance Study of

Desorption-promoting System for Fracturing

Wang Ting Li Xiaofeng XuNa GuanYu Long Chuzhi

Yin Tang WeilLei Xing Boran LiXiaojiang

Chongqing University of Science & Technology, Chongqing

Abstract: In response to the problem of difficult desorption of adsorbed gas
in deep coalbed methane (CBM) mining, this study constructs an efficient
desorption-promoting system through the screening and compounding of
surfactants. By using methods such as contact angle measurement and surface
tension testing, and combining with Young’s equation to analyze the interfacial
action mechanism, sodium dodecylbenzene sulfonate (SDBS) and a compound
system of SDBS and dodecyl dimethylamine oxide (OB-2) are screened out,
and a self-made fluorocarbon surfactant (FNC) in the laboratory is introduced.
Experiments show that the desorption-promoting system composed of 0.3wt%
SDBS, 0.3wt% (SDBS+OB-2), and 0.2wt% FNC solutions can significantly
reduce the surface tension and improve the wettability of coal samples. After
compounding with emulsion fracturing fluid, it shows excellent compatibility,
proppant-carrying performance, and gel-breaking performance, providing
theoretical and experimental basis for the integrated technology of fracturing-
desorption in deep CBM.

Key words: Deep coalbed methane; Desorption-promoting system; Surfactant;

Compound; Fracturing fluid
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