H35% 43 bR % e B R Vol.35 No.3
202543 H China  Safety Science Journal Mar. 2025

R 5| RS E A RIS ApRAr, 4. SO I MR AR R B R M I SE [ 0 ). PP e Rbaadik , 2025,35(3) 1 159-168.
25| F#&3X: LEI Miao,JING Deji, TONG Linquan, et al. Study on synergistic effect of mixed surfactants on wetting bituminous coal [ J].
China Safety Science Journal ,2025,35(3) :159-168.

45 i 3% T 3 5 TR A U 0 B 4 PR R 5T

F K 1,2,3 123 , #x 45 L > 4.5 .
F AR, FEE P a, BRAE T Y ar e, EHEY s,

& ,/:45, ) 7 He S

(1 IFIRBARF ZoefF5TEFR, LT B 12300052 T 7 TEKARKKF
FLURDNKREEH BEHFHERELRE ,IT HE Y 1251053 AT IR R AF
TBREBARE, NE & vﬁﬁ%iﬂ’r 017010;4 A AR FAEE X T 4 # R E
Bl AT AFRTFN, T 102308;5 FEAREFEERR T &M@ ES
MAREIREIELLHEE, b 102308)

PED XS X936 ERFRRGAD : A DOI: 10. 16265/j. cnki. issn1003-3033. 2025. 03. 0731

EEME . 3T ETRSHREREQNE (LIKZ0323) ; AR T 58X BRI S ESRAN(2022QN05009) ,
[# ZE] AIBIRETHRLTEEEFIERANTERAGERRAAREL SFEBRLER RN
5] R, 6 B+ = b FE AL BR 4 (SDS) A F it B B B2 — 7 B5 Bt ik (CDEA ) A0 8 3ik Bt i 77 2k 8t 3 % ( CAB-
B[)3MEREAEEA, GAERERARDEA KRB EEANEEE, BE S0 F 30 4 FHEIUU
REFHFM NBRAEHARE—/ERGRTEMEF S BE NGRS, FREA . £ —
KEEEAF SDSEMARN, 2 TFHREREZRR, EZ 5 A2 FHRRERENAH AT X
WEEABEAEE TR kT EREANEEEES, FEFE5HEFRALE FEEANE B
fik A /N A PR AR R i K T A W R RE A E R W CDEA+CAB-35(4 = 2) K & 1 K
EXRmEEANYRE SR GRENEE, EERN S FHLEI BN EEWEIHE, R KoFigHE
oKW, LB R RE,

[R$iM] xwmEER; HE; W, WEER;, 2TFH0%F

Study on synergistic effect of mixed surfactants on wetting bituminous coal

LEI Miao' >’ | JING Deji' >, TONG Linquan*’ ,FAN Jingguang®’  JIA Xin'’ LIU Jianhua'~’

(1 College of Safety Science and Engineering, Liaoning Technical University, Fuxin Liaoning 123000, China;
2 Key Laboratory of Mine Thermo-motive Disaster and Prevention Ministry of Education, Liaoning
Technical University, Huludao Liaoning 125105, China ;3 Ordos Research Institute, Liaoning
Technical University, Ordos Inner Mongolia 017010, China;4 National Center for Occupational
Safety and Health, National Health Commission of the People’s Republlic of China, Beijing
102308, China;5 Key Laboratory for Engineering Control of Dust Hazard, National
Health Commission of the People’s Republlic of China,Beijing 102308, China)

Abstract; In order to solve the problem that the traditional spray technology in coal mine dust pollution

control is not ideal and the spray dust reduction performance is low, Sodium dodecyl sulfate (SDS),
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Coconut Diethanol Amide (CDEA) and Cocoamidopropyl Betaine (CAB-35) were selected in this paper.

The wettability of the three surfactants was first analyzed macroscopically by contact angle test. Then,

combined with molecular dynamics simulation and quantum chemical analysis, the action mechanism of

single/ compound surfactants on bituminous coal was studied from a microscopic perspective. The results

show that among the single surfactants, SDS has the smallest contact angle and the largest molecular orbital

energy difference, and is more likely to form high-strength hydrogen bonds with water molecules; the

mixed surfactants all show better wettability of bituminous coal than single surfactants, and the contact

angle is smaller when non-ionic surfactants are mixed with anionic or zwitterionic surfactants, and the

contact angle reduction rate is also much greater than that of single solutions, and the synergistic effect is

more prominent; In the CDEA+CAB-35 (4 : 2) system, water and surfactants form more and higher

strength hydrogen bonds, and the surfactant molecules pull each other to form a tight adsorption layer,

which attracts water molecules to infiltrate the surface of coal dust and improves the wettability of coal dust

to the best extent.
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Fig.7 Radial distribution function curves of surfactant head groups versus water
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Fig. 12 Surface electrostatic potential distribution of surfactant molecules
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