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Abstract; In order to evaluate the dust suppression performance of liquid dust suppressor, coke coal is
taken as the research object, and the commonly used liquid dust suppressor in the market is selected. The dust
suppression performance of liquid dust suppressor is systematically investigated through surface tension, contact
angle, scanning electron microscope, wind resistance and water retention experiments. Results show that the
liquid dust suppressor can reduce the surface tension and contact angle of the solution. The wetting and binding
ability of the solution mixed with water are obviously improved. Dust suppressor solution can form a hard
protective film on the surface of coal dust, so that it has strong wind resistance ability, so as to effectively prevent
dust flying. The dust suppressor solution with a mass fraction of 0.75% is suitable for industrial application.
Under this mass fraction, the liquid dust suppressor can obtain better dust suppressor effect.

Keywords: liquid dust inhibitor; performance evaluation; surface tension; contact angle; wind resistance

T8RRI PR , 2 RUR SR 237 A R U ] BBl A BB 0 2 s e ) i R Tl e B
FRMIBEG BRI PRI e B 30 X G R R = R R M8 K (R R 75 R 3 S TRT I T
W, B P B IR A B ICIEAE T I 18] P B B 1 25, TR SRR E R A 7= Al KR B R )
SRR A AR SR IR, 8 2 7 S 0 R A AR B B BRI, T HE 2
U MELAIEE , AR R, 235 R 7 B 1, 5 B AR S e

Wi H#A:2021-08-22
ESTE (15 (1 AFHFIE G B F (52274197 s W1 40 405 0 T RHEC R0 ¥ B9 (202130)
* @IS 1EE , E-mail ; pfwang@ sina.cn



14 Bl TR 2022 445 37 %

RS ReEA0 5 vk A G 7K AR A2 9, AELISEI T 7K R A2 SR S g [, 24 199 SCXE AR A, B i A
B UK B WA AR A Ry S A 24 AT RO i AR B AR LB, A2 0 250 AT D R A R A
Y BERRIRIAE AR AN Y R TR 2R R TR R A A AR IS T LUK
TN I BEAR OB PN TP L2 4k 225 SO, i 85 1 — BB B IR OR I R 50) 5 SCRR 16-20 ] X644
FRVRIE BN AR HEA T T 3k — 2P BT B AR B A O SCHIR S 2 B, S0 i L P A R0 40 22500 R 7 K
R R AR A e I, AR S v i T8 AR 50 X R A7 1

IRAAA A 3 — P A A R AR ), ELA W B e ROK ST AR T R [ 4 i 2B i
ARG AR S 2 A [ J ek i A 2R R PR A T R T K Bl A A LB BT AU K S
560, 5 AN [ Jog i A R A 22 SR R AT 2R 8OR A5 T K A AR R A T X L, RG220 A
ARVERE , AR IR A5 Tl IO v 0 A R AR 98 AR 0 50 ) oo 735

1 RBREET
1.1 R+
111 44 ) B

b i A 2R 500 23 S W A VR AR R AR T AR Y 5k 2 2SR, o rp gk
ARV AR AR 758 FARAE 0 °C LB EREE , A »SAE Tl 4y,
AR 78 48 T A8 B [ AR R0 A2 550 () f AN 52 PR B TR B BR Al , i A
BT AR LI 2 A ALY 7 A AU R, AR R A R I AR A
G (AR AR 2 7 A T30 AR B A R ] 1 .

1.1.2 ARG ) &

TR0 T 1B B Sy L P T MR P AR R B AC R PR AN R 1 R,
FEIELARIE B, T 55 B & o3 ) Th SR BG4 1 DR R 4 1 ) — A
PR BSR4 2 min, 17 106 wm (150 H ) AR Lol i i B stk Al
15030 , A5 BRG] 2 S A ioRi AR o0 A (1 R AR I AR A
THRAE P T8 R IR 80 °C L is T[]y 480 min, TR JE A B £ 48 h 45 H.

R ORBAEEEREY

g B TR % TR IR %o TR R %o W] A R I 5 0 %
INPEwE A 2.56 12.72 14.94 69.78

B2 SAEESF

1.2 iR

P 3 S AR Uil S B A A 4. K20 i gk g I A8 (18] 3a) ™ Mg ], 00 58085 B2 2 £0.1 mN/m, ]
LY 1~999 mN/m, SR s A5 oFF CATO0B 2y P {30 (P& 3b) e 42 U il 23 M i -5 4R AR 1)
Hefti Ay s A H S22 w] JSM-6610LV RIS 4 i 52 e (181 3¢ ), T AR RH A5 H S IR A GHLRL 119 R



%3 T S R AR IR AR OB AR PERE R 15

~PAE HOME L 10 KV LA (18] 3d) TR R w4

(a) K203 11 5K J7 Il S4X (b) CA100BHfih £ 1l & (OEEELLEERTAC G (d) EZs Y

B3 ReRE

T P O RY E AR, i E S T CFID2S v 13 48 XA Tl KU AR08 A 4] 4 .

B4 Xt

1.3 HEAR

B B T 5 $Ch 1.00%,0.75% ,0.50% ,0.25% ,0.10%3% 5 2422 RIS W, 1 7KV Rk B2 A FH 2% 1w
K 3 ) A SN 2 A [+ o et 3 5014 400 A4 TR 9 R ) 9 TR i 7, 8 P f 0 0 S0 s A [e] o g 3 SO 2B 7R %%
W5 AR R Al A A PR v BRI 100 A5 WLEEAS [) J5 43 B30 20 7000 W -5 AR B 285 )2 I R
S, R e A 0 M4 A SR W SR S B AU 5 PR K A
1.3.1 &@ik X%k

USSR TR Y J5T 3 B8, AR TEA ] S5 e 0 B A 2 R TR 2 T 9K g, R LA AN ] J5 3 A5 2B )
VIR A MR RE 1 O AT PO AR RV TR 5 VR A ~ A T KVE R Xt R, G 5 Ag R IR
TRV 1 000 400 20 ) PR VR P A T 9K g 22 T, ST ol P 2 T i g A 8 37 K A R 5K T i PRI R A
i B U 2 R el DM R 22 B A VA MR I R TR TR ) B i 3 YOO L, vl N At PR 2R 5 .
1.3.2 &k X 5e

Ha Bl g RO MEARETE TR R AL LA 10 MPa i Hs g Fs i OO R, {608 435 ik #4000 A4S0 2 530 00 P 5 4 ) S 4
AT S R A L GO B ~ By W KAVE X BREL, 950 B 4R e Ml 2, A i S
TR 2 fik R e YA 3 O RO BB 7 43
1.3.3 fai v 4riXis

BUT 5380 1.00% ,0.50% ,0.10% FIAI AT RN 7K 43 50 28 0k 22 180, ¢ XUT J B A 35
T 45 J2 P TIOWL A5 R K2R BT R ) G TS T3 P SRR T, X R 45 2 3R T 28 9 L2, 2 min J5 B2 H.
TR AN S AR L 5~ A A, WL A [7) Jo 2 53 80 2B 0 BRI 7K A BRBRER J ) O 45 44
1.3.4  HARHRXE

WREAE B SRHE SRR, B A A 5, S RB 2 52 A0 XU PR [ 5 2 £, 0 ] B A 25 7 A [
Jo B S BN AR RN, S5 €~ Cs & T T, B8 1 A BEIE /K XS BRZH e 1 s (AN IR, 2 5
G358 Co F1 Cop WA TR0 P VA A5 T4 5 23 0 PR BB B IR 5, R B T X 5 m/'s 1) T4
JIE, R 4 b BERR T hoe st 1 PORRER R 4 b SRR R R R R R AU

B=(m; —my)/m; x 100%. (1)
B R IR 3R, %o smy IR BRI IR i L g5 m, g KUR— B 8] )5 R B, g
1.3.5 fRKRMKEE

PR LA — 1R K, 41020 700 0 W K P AR DR A T e 2 3 T2 Ak 3 R A PR IBOAH [m] Jo s ) £
R WP 1) A [) S o R AR RV, 5 D ~ D B 1 A K 16 IREH , 45O Do £ T



16 Bl TR 2022 445 37 %

RS, T )RRy 22 RIS 20 ml 35 7K I 90 S H BT o, 0 o SR (8 o i, B T A R B AR KT
12 hidsg 1 FE G BT, IC B Y T B, 5K 03 28 R 3R K 728 R A AN

0=(mg —my)/(mg — my) X 100%. (2)
-0 JK 2R, Yo smey IBEBI TR, g5 my B ROIR R, g5 my, A RORIER A, g

2 HKBERE M

21 REHNKEER
AN 5 S B AR P A e v gk 1 AN 2 B R 2 AT LU I8 /K IR 15K 41 73.60 mN/m,
55 KA EE , 2R R0 ) 2 18T 5 IR B, (B 1 30 mN/m 764, 3 WL 2 R0 9 VR RE A% DR ik 7 1
FRILSOR . 23 24250 R 73 K 0.10% ~ 1.00% I, 51 2B 590 W00 1 o0 B0 o, R mi sk g i Lot
K2 ARRESBMEFFRHOREKS

Ak ARSI : RITHT)7 (/) : RRIPES
%1% %2k B3 (mN/m)

A, 1.00 31.7 31.7 31.6 31.67

A, 0.75 30.5 30.6 30.7 30.60

b5 A, 0.50 30.0 29.8 29.7 29.83
A, 0.25 29.1 29.3 29.3 29.23

Aq 0.10 28.8 28.9 28.8 28.83

7K Ag 0 73.6 73.6 73.6 73.60

22 #HMAKRKER

AT [ ABRL T _L A bR, R 2 AN Ao e 2 T 8 P O ) B 2 2 S0 A ) i 0 )
AT P A A AR T, KA T T AR AR TR > R S S8 P o 0 S0 4 24 )
TR 5 AR R e Ay, JCIN R 2 R AN 3 s A AR50 P 5 A AT R ), 2B SR K AR 5 3 T A
FR P RS L P AR 5 | F A, REDR il AR 00 S A A MR PR RE. SR 3 R T LIS - K S A
BRIl A O 73.93°,5 AR TR S AR AR A 3 il A 62 T 34° ~ 50° 2G4 2R R A i i 0 BU I T 0.
509 , P95 AR IAE P42 Ay B A 38K 5 2410 2 50 8 P B 0 B8R 0.75% B 411 24 5] 35 ¥ -5 A A 110 2%
1 34.10° A B FR IR AH.

K3 ARRESBIMEFE RS EKA MR

el v ETRe JRA 534 % ) A
551K B2 B3I HE/ ()

B, 1.00 34.9 373 36.2 36.13

B, 0.75 34.5 35.2 32.6 34.10

M B, 0.50 36.9 37.7 35.8 36.80

B, 0.25 49.1 48.4 47.8 48.43

B; 0.10 50.2 52.1 50.7 51.00

Tk By 0 73.8 73.9 74.1 73.93

P S S i 7K S AR R O SR AR B R A S SCR T, N S R ] UL, S TR KA LS, A
AR PR RE RS A R T KT AR e

(a) S5 0.75 % AN A A IR S A A A2 o A (b) ¥ /K 5 B LR Bl A1
BS5 Bk LRBoR



553 10 EHTEE S AR AT ] SO AP REEAY 17

23 HMABRIREER

IR W PR A R, AR AR 2 T W 0 2 SR VA, TR R T il — SR b 4 2 B e T R AR
6 AT SRR 4G TR S TE B RS 2, BE45 )2 T AAE — 5 I ] AR AU R 9tk i TR 100 A%
R 19 F 2 TR WL M A [) i 0 B3 2 7R A R 252 T P RO A5 A, U] 7 .

Ho6 WEANERLMESTREMELEE

H7 fafsd LB TMnas ERuLEs

MIELT R DU« W30S 7K A ROR 2 10 5 AT AR 22 40/ INRURE , 5 041 A2 508U, AR 40/ AR
BHESAE— 7 s W TR 73 KN 0.10% 55 0.50% F4 24 57 75 W0 MR, SROULEE g w0 M ARURIA B, 70 58 04 it
TR 1.00% 1A 075 9 A REARE 2 TG 188 . phy b mT AL ot B v )40 2 R0 9398 T LA B A A5k el
BRI, T o BB R A A A0 P R R AR R RE R I AR B 4G (B AR E MR AN SR
24 FIREARER

2 4 M R R RN AR B PRI Bn. 3R 4 v m LS H - I 4 242 590 4 R A o
4 WU, A R - de e 0.25% , 3223803 n] 3K 99.75% 5 W I /K O RE dh 285 4 h XU 45425 5
14.5% ANZATAIAL BRI 28 A 2800 4 h KR 5 5% 5 19.0% .33 2 PR W0 35 7 R , KA s i s, A
Dy RCE , AEL T AR KA, R A S W I, T 400 2 70 A IR A T A R R 2 A, W 41 24 50 7
] LATEAROA Y RSS2 T AU

R4 BEARRESBMEFEBH RERKE

W - Iiis iy WIR S5 Amc1hjg  RWk2hfs  Kk3hjg  Kik4hfE AR 4 h 5 HER
g /% /g Ji/ g Jit/ g Jit/ g Jit/ g AR/ %

C, 1.00 40.0 40.0 40.0 40.0 40.0 0

C, 0.75 40.0 40.0 40.0 40.0 40.0 0

2| C; 0.50 40.0 40.0 40.0 39.9 39.9 0.25

Cy 0.25 40.0 40.0 40.0 40.0 40.0 0

Cs 0.10 40.0 40.0 40.0 40.0 40.0 0
K Cg 0 40.0 38.3 36.5 35.8 34.2 14.50

=H C; 40.0 36.7 35.7 33.7 32.4 19.00




18 Bl TR 2022 445 37 %

25 {RKMIREER

25 AT R P RK PR RIS AR 2 BT 2K 3 7% & R Bl s 8] A2 Ak i B L 1] 8 7. K
Oy PR BRI NN BT, R Z MK A 25 N IE 8 T LI e, Bl B TRI 3G, 6 4R /K 70 28 & 8
BT AHSR A R S ALBRERE YK 4328 R Z8 15/ N TG 7K B AR 1R 7K 73 78 T 383X e W g
WA T T PT DA 5B o 2 (%) PR 1 A [ B 4 5 ) 4T A R VR ) DRk P B A 22 501 (H AR T35
IR B PRI .

x5 BUERRRES LT B E MR IR IEHE
Bk MMARE MEBBHE 12hJ5 24hJ5 36hJ5  48hJg  60hJs  72h)F

WS WY

B/ % /g i/ g /g it/ g Fit/g Fit/g /g /g
D, 1.00 58.0 73.7 72.0 70.7 69.1 67.6 63.8 59.8
D, 0.75 56.3 73.0 71.0 69.9 68.7 66.7 63.1 58.1
) D, 0.50 55.0 72.3 70.5 69.4 67.8 66.4 62.6 57.9
D, 0.25 59.7 76.9 75.0 74.1 72.5 70.1 66.3 61.4
Ds 0.10 58.2 75.0 73.2 71.9 70.1 67.4 64.1 58.6
K D¢ 0 55.7 72.8 70.7 68.4 66.4 64.0 60.1 56.0

B8 Ko AR RN T TACHAE

3 & #

1) B0 2 500X ROV R AR S 3, DL T AR AR R R B 3800 0.75% HA T A4 42 55
OO SR PR T AR AT X B A

2) WA A 50 i T RE A SRR T IUARUE OB J2 76 S m/s G 4 h A ZRALCR 1K 99.75% , I
TR AT T A AR e AR XU 5 TR
S 30 :
(1] BR 2oV, 0l S HT 9 A B TR B LR B 1 REPEALBE A2 [ T )7 M BB BT, 2020,45(10) :38-39.
(2] 2R, AT, e tr 45 T G R0 LU R B IR BRI ST SR SR )] A 11,2021 (1) :154-167.
[3] SR 0BT B WA R [ 0] ISR HER £ ,2017(8) - 79-80.
[4]

4] BRI, ARk P B Hh BB S A IO R [N b B AR, 2021-07-22(3)



533 EHTEE S AR AT ] SO AP REEAY 19

[S] B0, ERUK, 1R2, % A2 05 T RO BRI BRI FE LT ] op %, 2021,47 (1) :52-56.
(6] B, EARE, VIR, 55 ) BAT5 JeBiih FEAE TR E L) ] A58 PR, 2011(5) : 90-92.
(7] W58 88 RIET By L o3 A FIs B AILBEBESE [ D ] AR - rp Ik 5, 2018.
(8] yii , B AW 5 KA A AR PRS2 M) S HA ORI e S5k [ ) ] 42 42,2017 ,48(8) :231-234.
(9] 221, 8 JLRI, #BJE S, 55 AT W ASIURL) o A A B A 3 T e ik Jeg [ 0] PR 5 2k i, 2002, 19( 1) :85-89.
[10] #&%e A LA B e TAERIT [T ] % ,2021,47(3) :21-24.
C11] H 208, R SC A A AR s e [ ) 358 TR, 2011,29(1) :76-79.
[12] BRSe RS, 500, 2 oz fa T R i 20 130 AR R0 e RE A S e F 5 [0 ). v [ 22 42 ) 2241, 2019,29.(2)
140-146.
[13] BRI, R, AR, S5 B0 B DA =AM AR A SR AT 7E [ T ] ™4 42 ,2018,49( 1) :33-38.
[14] EFE, B, TR, S R A A U DA AR AR AT 78 [T ] 274k , 2021 ,46(2) :477-488.
[15] SEENS, HAEFS 20T, 45 08 it TR PR AL0 2R 70 B il 4 S AR REIEAN [T ] REVRER AR, 2021,35(2) - 51-57.
[16] HUANG Z A, HUANG Y, YANG Z J, et al. Study on the physicochemical characteristics and dust suppression performance
of new type chemical dust suppressant for copper mine pavement[ ] ]. Environmental Science and Pollution Research, 2021,
28 59640-59651
[17] ZHU S C, ZHAO Y Y, HU X M, et al. Study on preparation and properties of mineral surfactant-microbial dust suppressant
[J]. Powder Technology, 2021, 383( 1) :233-243
[18] JIANG J H, WANG P F, PEL Y, et al. Preparation and performance analysis of a coking coal dust suppressant spray[J].
International Journal of Coal Science and Technology, 2021, 8(5) . 1003-1014.
[19] SHI G Q, QI J M, WANG Y M, et al. Experimental study on the prevention of coal mine dust with biological dust suppressant
[J]. Powder Technology, 2021, 391(10) ; 162-172.
[20] LIU Z Q, ZHOU G, DUAN J J, et al. Preparation of composite high-efficiency dust suppressant and relevant molecular
dynamics simulation for wetting coal surface[J]. Fuel, 2021, 296(15) : 120579
21] 2,5k, BRGS0 RIS FH R Bk a4 [ 1] 6% BL,2020( 10) :93-94.
22] SREIAE G S RN R R B ) S HAERERTSEL D 0422 PY R BOR S, 2018.
23 ] R S AR R S W5 R AR RCR S IRT ST D )R W AR, 2019.

[
[
[
[24] Fnt, xIzede, FM8 €, S5 F G PR A B A R rERE 2 e [ ) ]9k TRERFE ,2018,33(2) :46-50.



