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B« R BRI A T B, SRAIWE 8 3 (i 22 vh
R AR ) A5 RS R A TR SR MR
I HLS . X T 2 HLS S DXk, 38 i e e i X e
B, SR P s e S P P Rl P VA R (sl 45 791
R PR A ZR R B HS, X T2 B 2ER

I R BT 45 5 /K 1 RS P Sl S 1A 1 it

HE - AE AT XU HLS MR/ OL T, 38 2 i
A3 R 2SR Ty vk B S R HE B R HLS, 1)
HHES LT TR AT , FE 5 HS SRS [ HER & [l 4
T F BT LR & R R o

WO FRAF)I) T uAEE AR 22 L X — A,
H KAl e 1 HoS, AT 45 63 i 55 KPR . F
SR RS D7 SRR B, R W e 3 508 3 1k B B b
S4B B 2 AR AT R 3 B 5 HE S HLS KW H
o FCEEEM BT LIBE FHEE A 0 T £ R H SLAT
A Z AN (CMC) FEZEH) \Na,COs . NaOH | [E A5 TR AR 7k
TR BRI A TR L o XTI RUH 8 24 AR S5 VE L
SRR B AR5, B AR AR TE A5 b ST /K AR R (EK A4

& HLS, T [ K 1 S A A B s iy =t

FPE BB R o« XT38 e 58 LB H AY HLS, v] LR
e PRI B AR 38 f HLS AN ER

B X F 2R PN T T BT A2 1L X KR
R B BRAL S0, AT DAAESE () 6 R T, R R AR A I, 4
T HS KB HE 45 2 1T, SR 5 R 2= 2 7 A T B
Ao

it B R, X T AR HLS R0 DI, T LA
FHARRIRAS W, 38 2 e 22 b SR 2 TP i HLS . X i
HLS PRFRS i AN , R oK A U o 1 B TS il
IR HLS & w7k O e i R R R B e R A2
SR BIY 5 M) () i O B IR, 3 2o ) 2 JREARE HLS A |
TRURE 3 R 451 2 £ R HLS B AF o 0 e R J2 1 HLS % &
FRYEVE T 7K HLS A pH(ELFN (233 S A A I <A P HLS
AR50 S it 5 AR A AR R AR LS 1R
FRUOTE, B0 7 402K o AR €00 1% o AT B A7 UM TP HLS 1
FUME B AR A . MBS SE g AR R R B T
— PR HLS S B A, E R T I
b T A IO R R AR RO B A (1 S R
AR HoS B 43 Ry ik R o Ry AR i M =i T
PR 43, v e W A Ak S B iR & R M
TR o o Kizil 8628 G0 - 52bR , T B
TR BT i P A S I v SR
LA PIHEAR TSR,

X IR R0 o o sk b B A 2 S
B HLS B iA , iR FUNTE 3 s i8R 5 52,

i 3k e RUAS B, 35 D OBUI 35 Ak i Sk, — 3k itfok , —



—t

R S482018,36(2)

www.kjdb.org

85

=

S

5\;\<\8
N

T 43 BB 23 RO 5 3— A e s A— 2T A DRI BRI 28 5 5—HLS MR AR IERAR  6— Wi 55 4L s T— 5 AL s 8— 5 ) AL I
O— K L AL s LO—FFERS 5 11— 5 12— KA 5 13— AL IERER s 14—TF-2hiei 15 15— A S R 5L
17 HEL 1 5 18— JRUAS 366 5 19— Rl 5 20—V 113 11 5 21—3 /< 1T 5 22— e 1

K3 BE T HLS PR AR T %

Fig. 3 Prevention and control technology scheme of hydrogen sulfide in the air of atunnel

Sk A — 8 T2 R FERTR IR P 23 RS IR
Rl g5 7= AR A /N T 10 wm Y AR 55 (55 , HoA F) T
BBV AE IRUIAE F A4 8, 4 DR 2 04 M T PR A28 4 4 fh
B[], A T HoS SR W il A, B 3 HEmE I
He 4 A, M5 52 90° 43 AT , REHEMT IS (8] FE W] AR 5 45 18
A7 HS Ve 3 R R A 73 7Y

B I RZSS G AT WS Z0 A0 I AR AL, 45 A
TR, 257 QN 4 BT s 118 H.S 255 B A s
HARER,

| gorick | 2R |[ Seninl |
B[ || s frs] s e {[4 | [£5]] o] [ ok
N S| | | [ o[ | || ||| e
B A S R R R RN R [ |2
R || || k(| e || | | (|0 (|00 | | 0 (| R ||
ke | ||| || 2]
gl | e || || 9 bl
i || 1
e (| A
VYV VVVY VYV ¥V v
| Wi SR SRR || el |
I J
v
| HSBiAHA  |[e——

\d 7 v
[rniwiia | [ Rebmih | [Rmwih |
T 1

'

H,S i

“ <-] iﬁf@k%ﬁ%l

K4 B HSZEAPHAMER AL R
Fig.4 Complete set of technical system of comprehensive

prevention and control technology of H,S in coal mine

4 Zig

1) 1o 5 HLS AR RS A S 3 HE D05 A
TSR K, FL S BT R 2 B E A . HLS 1R
M P T HAEBREE R T i oA B A5, A X 4y
WIS, PRI ER HS B IA 2 AiF , I e 2 W A
PR 2 T B RAF R S A R AE RN 2 KN, 76 LAl
TR BT

2) FEB AR R HLS (4 B T EL v B I DA
HHLS S i AR . AR AR IR R T, R AR
JZ HLS Pk, i e ) 2 B 1 B L v B 0 R 8 B e
RO . TERRTR I e, TR A % SR A FLIRIE (1R
PR RS R R R, TAR A B, 7K 4
O KR AR KA 51 R, FEOK 1 Ak
i ) 4%

3) HAT, B HSIAFEA , 40 K 2808 R R
Bl v T , FAREAS T 3040850 (A B I i &2 4
RO RE BAG R KZEN . K0 H L5 E AT IR WH
B, IR LAl SRR RF 5T, T 6 28 5% L = 800 HLS B IR 24
F, AT —FhEE A KRBT IR AR i

£ 30k (References)

[1] Liu M J, Deng Q G, Zhao F ], et al. Origin of hydrogen sulfide
in coal seams in ChinalJ]. Safety Science, 2012, 50(4): 668—
673.

[2] RN, XBay M, XU . B iR AL S a5 S BRI, Bk
R, 2014, 33(10): 269-272.

Wei Junjie, Deng Qigen, Liu Mingju. Hazards of hydrogen sul-

fide and control measures in coal mines|J]. Coal Technology,



—t

86 www .Kjdb.org

NS4 2018,36(2)

2014, 33(10): 269-272.

[3] A, WhA%TT, SRAEEAE, 45 . BikT AL A Li & BiiaHAR

U] ERBlEHR, 1992(9): 23-27.
Peng Benxin, Li Zongyuan, Zhang Jianhua, et al. Comprehen-
sive prevention and control technology of hydrogen sulfide in
Wuda diggings|J]. Coal Science and Technology, 1992(9): 23—
27.

[4] WRZTC, WS84 . 0 N BRAL U BTA BRI B4 42, 1988
(9): 30-35.

Li Zongyuan, Qi Wuming. Mine for prevention and control of
hydrogen sulfide[J]. Safety in Coal Mines, 1988(9): 30-35.

(5] AL, (S B FUIr b HaS S HO6 BT 04[], 18
R, 2007, 35(1): 94-96.

Wang Kexin, Fu Xuehai. Analysis on controlmethod of H.S
anomaly in mine gas[J]. Coal Science and Technology, 2007, 35
(1): 94-96.

(6] b, i, XISV, 45 0 R LS s e 5
BRI w44, 2006(9): 45-47.

Cui Zhongjie, Fu Xuehai, Liu Wenping, et al. The causes of hy-
drogen sulfide in coal mine gas, harm and prevention|J]. Safety
in Coal Mines, 2006(9): 45-47.

[7] X SO, RS2, XA I, 45 . ) e H Bk o A VTR SRR B
TLEHAR: 101440713A[P]. 2009-05-27.

Zhao Yisheng, Zhang Chongzhi, Zhao Juntian, et al. A control
technology of hydrogen sulfide by using the high voltage pulse
injection fluid in coal mine: 101440713A[P]. 2009-05-27.
[8] FEJRME, TEvK, INAETE, 4% . B2 I0A PR H- AL 20 e
T[] T EE 2R, 2015, 25(5): 114-119.
Yuan Xinpeng, Liang Bing, Sun Weiji, et al. Research on con-
trol of mine hydrogen sulfide emission by injecting sodium bi-
carbonate solution into coal seams[J]. China Safety Science
Journal, 2015, 25(5): 114-119.
(9] T, ek, SRR . TRALIE I TR e i AL U FUI
SEALHIR BRI B RS2 4, 2013, 36(5): 101-106,
118.
Wang Yan, Liang Bing, Yuan Xinpeng. The application of deep
hole pre—split blasting to gas improved extraction in high hydro-
gen suiphide mine[J]. Journal of Chongqing University, 2013,
36(5): 101-106, 118.
[10] FMAESE, AL, ks, &5, —FhahAmin HAZ sl
ST 104110270A[P]. 2014-10-22.
Sun Weiji, Wang Junguang, Yuan Xinpeng, et al. A method
of dynamic injection alkali to prvention the hydrogen sulfide
in coal seam: 104110270A[P]. 2014-10-22.

[11] 3R RAE . 0oL S0 B AR K 92 BRI 1L vG AR AR 4,
2012, 36(9): 37-40.
Zhang Tianxiang. Hydrogen sulfide in coal mine management
technology and practice[]J]. Shanxi Coking Coal Science
&Technology, 2012, 36(9): 37-40.

[12] P, EHE, PR s . SRR PR SBR[ 2
B, 2007, 76(1): 58-59.
Zhai Suoguo, Dong Yuexi, Chen Zuzhang. Introduction to hy-
drogen sulfide treatment technology in coal mine[J]. Coal
Mine Modernization, 2007, 76(1): 58-59.

[13] FEICHE: . BRIAEE -3 B, MUZ HoS RS H I 25 A iR Bl

[J]. BEa+424x, 2014, 45(4): 135-137.

Cheng Yuanxiang. Comprehensive control for H.,S abnormal
emission in B, coal seam of Jangou mine east wing[J]. Safe-
ty in Coal Mines, 2014, 45(4): 135-137.

(14] AR, F, E0AE, 55 B0 F B AL S AR P 4 il
SCIGAFAR[)]. S meEE, 2012, 37(12): 2065-2069.

Lin Hai, Wei Wei, Wang Yanan, et al. Study on the rapid re-
moval of H2S in underground coal mines[J]. Journal of China
Coal Society, 2012, 37(12): 2065-2069.

[15] kM, SR, skAOm, 45 . mm Ak U0 )2 45 108 4 ol A v

Bl T 25 M BRI HC )7 104675430A[P]. 2015-06-03.
Lu Zhigang, Wu Xin, Zhang Yongcheng, et al. A tunnel
drivage advanced alkali injection techniques and lye formula
of high content hydrogen sulfide in coal seam: 104675430A
[P]. 2015-06-03.

[16] ZEvK, ZERRMS, PNAES, A6 . BE)Z 1m0 BEAT fL SRR L)

SRAN HES R 2R, 2017, 46(2): 244-249.
Liang Bing, Yuan Xinpeng, Sun Weiji, Zhang et al. Numeri-
cal simulation of lye injection into coal seams for governance
of HuS and its field applications[J]. Journal of China Universi-
ty of Ming & Technology, 2017, 46(2): 244-249.

[17] XBEFAR, RIHA2E, T, 5. 4538 XU rh B sh BBk o1k 20 %
H: 104645810A[P]. 2015-05-27.

Deng Qigen, Liu Mingju, Wang Yan, et al. A automatic re-
moval device of hydrogen sulfide in the air of tunnel:
104645810A[P]. 2015-05-27.

(18] XKL, MR, T AH, 55 . — Bl TALBIES™ 5 K b i
P25 B )7 12 102276049A[P]. 2011-12-14.

Yu Yujiang, Lin Hai, Wang Yanan, et al. A reagents and
methods of control the hydrogen sulfide in mine water:
102276049A[P]. 2011-12-14.

[19] sk, XZs, FhIREAL, A5 . SUUARHRR 2 i Ak 20 Hh R
R 0T S B AR ()] 042 4, 2016, 47(4): 80-84.
Zhang Ge, Liu kui, Sun Bingcheng, et al. Analysis and con-
trol technology of hydrogen sulfide emission in steeply in-
clined thick coal seam[]]. Safety in Coal Mines, 2016, 47(4):
80-84.

[20] X122 . WM SO G BRI HLS 520 R 3R GRS B[], HEm™
4, 2016, 47(2): 29-32.

Liu Kui. Experimental research on influence factors of spray-
ing absorption liquid to control H.S in coal mine[J]. Safety in
Coal Mines, 2016, 47(2): 29-32.

[21] Harvey T J M, Cory S. Mining through H.S seam gas zones in

underground coal mines|[C]//Proceedings Council Min Metall.

Congress, Montreal, Can Inst Min Metall, Toronto, 1998. http:

/lwww.gwmt.com.au/Papers/1998/1998% 20-% 20May% 20-%

20CMMCCanada%?20H2S%20mining.pdf.

SRR T v ok RE AL SR B AR,

2015, 34(5): 224-226.

Wu Huailin. Guang’an coal mine of high concentration hydro-

gen sulfide treatment[J]. Coal Technology, 2015, 34(5): 224~

226.

(23] 2=k, S, 206o, A5 . i kSRR IFPEBf e R E HS 2 CHL
ST R VR BIT]. JE, 2015, 188(4): 15-18.

Li Hong, Tang Feng, Li Guangrong, et al. Drivng water inrush

—
[N}
[}

—_—

-



—t

NS48 2018,36(2) www.kjdb.org 87
with high concentration of H.S governance and CH. gas emit- [28] Kizil M, Gillies A D, Wu H W. Development of a Portable
ted from disasters[J]. Coal, 2015, 188(4): 15-18. Coal Seam Gas Analyser{C]//17th International Mining Con-

[24] FRifE, £ WA, FEk, & . SR AL B 5 H oK Pk gress and Exhibition of Turkey, Ankara, Turkey, 2001: 807-
SHR]. BEBEFR, 2012, 37(10): 17601764 813.

Lin Hai, Wang Yanan, Wei Wei, et al. Treatment of H.S in [29] Gillies A D S, Kizil M S, Wu H W, et al. Some approaches to
mine water using Fenton reagent[]J]. Journal of China Coal So- handling hydrogen sulphide in coal seams[J]. Mechanizacja |
ciety, 2012, 37(10): 1760-1764. Automatyzacja, 2003: 40-54.

[25] FE/NEE, KM, B, 55 . —Fh IR T oK S i b SR P [30] Valoski M P. Hydrogen sulfide control on a longwall face[C]/
204208452U[P]. 2015-03-18. 11th US/North American Mine Ventilation Symposium, Taylor
Wang Xiaojun, Song Chao, Chen Tong, et al. A hydrogen sul- and Francis/Balkema, 2006: 499-502.
fide control device of water inrush in coal mine: 204208452U [31] Cadena F, Peters R W. Evaluation of chemical oxidizers for
[P]. 2015-03-18. hydrogen sulfide control[J]. Water Pollution Control Federa-

[26] BEUK, ZRRMG, P X, 5. 8580 2 IS & R[] & tion, 1988, 60(7): 1259-1263.

e Rl 4], 2015, 25(2): 101-105. [32] Gillies A D, Kizil M, Wu H W, et al. Modelling the Occur-
Liang Bing, Yuan Xinpeng, Sun Fuyu, et al. Determination of rence of Hydrogen Sulphide in Coal Seams|C]//8th US Mine
hydrogen sulfide content of coal by drilling cutting method[]]. Ventilation Symposium. Columbia: University of Missouri—Rol-
China Safety Science Journal, 2015, 25(2): 101-105. la Press, 1999: 709-720.

[27] XUBHZE, XSAAR, EME, 55 —Fh B2 mi Ak S35 e 2 [33] Luptakova A, Ubaldini S, Macingova E, et al. Application of
203929719U[P]. 2016-04-13. physical- chemical and biological- chemical methods for
Liu Mingju, Deng Qigen, Wang Yan, et al. A determination heavy metals removal from acid mine drainage[J]. Process Bio-
device of hydrogen sulfide content in coal seam: 203929719U chemistry, 2012, 47(11): 1633-1639.

[P]. 2016-04-13.

Research progress of prevention and control technology of hydrogen
sulfide in coal mines
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Abstract Sudden emissions and casualty accidents caused by abnormal enrichment of hydrogen sulfide in coal mines are becoming more
and more frequent. This paper reviews the existing prevention and control technologies of hydrogen sulfide (H.S) in coal mines at home and
abroad. According to the distribution characterictics, the occurrence modes and the emission forms of H,S in coal mines, the prevention and
control technologies of H.S in coal-bearing strata, and the airflow in tunnel and underground water body have special features. The methods
used include the neutralization by injecting alkalizer through drilling in coal seams with high pressure, spraying alkalizer in tunnel, the
attenuation by increasing the wind amount, changing the ventilation method, pumping, dredging and blocking the water that contains H.S as
well as the comprehensive prevention and control methods. The basic agent adopted includes the sodium carbonate (with the mass
percentage concentration of about 0.5%~3.0%), the sodium bicarbonate solution and some basic solution with some additives, such as the
Surfactant, the Fenton reagent, the Sodium dodecylbenzene sulfonate, the Sodium hypochlorite or the Chloramine—=T. The performance and
the main problems of each prevention and control technology are analysed and a comprehensive method of prevention and control of H,S in
coal mines is proposed. According to the current technological level as well as the cost, for the effective prevention and control of H.S, the
occurrence, the distribution and the emission forms of H,S in coal mines as well as its content should be taken into consideration.

Keywords coal mine; hydrogen sulfide; prevention and control technology; research progress




