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W OE: KRR 20 L3k REAEIESER IS R %%, ZIRARRERE AL(OH), A2 208K 3 4] B
JEG AR, ERIRLEREW, A AI(OH); B RR E 63 mm, Tl gk KB E A LB D EHE X,
PP B 42 ) B AT M 69 sk AR 69 R . B WIRRE A 9.5% BF, 1.3 pum A a8k AI(OH); 49
FAEIEHRIR L H 250 g/m’, B RRE TR KBRS, RKES Btk Bk g KB
YE IR A7 69 B3 18] %) % 0. 583 MPa, 9.082 MPa/s, 190 ms; % W)k & A 7. 0% B 64 AR 45 Mok B
#4200 g/m’, B RFETHRKBEES . RREH LAk F | 2)34 F KIBEVEE F 69 8 1)
5% % 0.474 MPa, 3.76 MPa/s, 400 ms.
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Effect of the concentration of Al( OH) , ultrafine powder on the
pressure of methane explosion

WEN Hu, WANG Qiu-hong, DENG Jun, LUO Zhen-min
(School of Energy Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract: A trial system of 20 L spherical stainless explosion container was used to investigate the effect of
AlL(OH); ultrafine powder with different concentration suppressing gas explosion. The experimental results show
that with the increase of the concentration of AI( OH), powder, the maximum explosion pressure of methane first
decreases then increases, that is, existing the best concentration of powder which can control methane explosion.
When the concentration of methane is 9. 5% , the best concentration of AI( OH); ultrafine powder with 1.3 pm is
about 250 g/m’, the maximum explosion pressure, the rise speed of maximum pressure and the time from collecting
pressure to arriving the maximum explosion pressure is 0. 583 MPa, 9. 082 MPa/s, 190 ms respectively. When the
concentration of methane is 7. 0% , the best concentration is about 200 g/m”, the maximum explosion pressure, the
rise speed of maximum pressure and the time from collecting pressure to arriving the maximum explosion pressure is
0.474 MPa, 3.76 MPa/s, 400 ms respectively.

Key words: ultrafine powder; AI( OH);; methane explosion; explosion suppression
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K. BB AR 32 mm, K 4.4 m (RRERE I T, AR FE BRI M H, - 0, R4
WIS R BBRIR 5 e B XD e 4 W S . SR IRAR L ARSI 70 L MR KRS T
SRy, R T BRERE SN TR MR OB E A AR T L R R A R A P T LS A R L
B, PRI WEARIE RISy TR A, SRR R P9 A2 60 mm | KBE 1 600 mm ) £7 S B B 1R A
EIEARGWA TSR, WEFE T SO, B Al Fbs (MR KE, Z5IRRT, BEE AR R AY3E R, R M S S
IZER, K REREHE R

AL(OH), HATTCHE . B . AS7=E s Yt i, JFRBAE BRI T2 s ), Rt AR 9258
WFFEEBUROR I ALCOR) 5 M3 (A g A RE 25 S 2R (Ao B 36T Y e b e L 1 1) 2 )

1 SRIGEE

SLEREE 20 L BRIE AN B N IEE . 25 <
FE4EPL. B EhlR . Wy AL, 4T
EPIL. T ) A s M HL O 1R S AR B, ARl 1
AN BT ARYTHLES 2R AR RE RIS, R
B9 0.6 L BORERyREAR 0. 5 ) 1 Jfds 22 A
FRIERENEE, I L4 SITRMAHZE, fKH
A3 Tk e A5 5 A T A DA A IRy A IS 22 425 i A BT 20 LARAERER g R 5
Vi, BRI RE S K, BRI RS Fig. 1 Trial system of 20 L spherical stainless explosion container
Rk TR AR, WA RER ST SRS E RS BRI, WO R L R
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2 LWEBERLERST

AGE S Y B o A SR BB AR IR RE N 0 2= Ul SRS K AR AR 2 A I BU TA P AR
YEREHRIR G, FHA 1 MPa (9 5E 5 He 2 23 “ORHE R E N 1Y ALCOH) 5 RS ARRIEREN, R BI% e, ¥ &

1 min J5 5K, WAHIDCHEES R, 28 A AR L 087
FE 3 % S A B (2 D i i R A ik o (R ol
eI e | ST

SR e, PRI TR E 59 9. 5% Fi Zoar /
7..0% WHFIRKE FE 128 Pl 2, SRR 1 8L 2 ool 52 61 <001
JEA s IR AR, A BIBEARE S g, K% 1.3 um i)
) ALCOH) , AR R, e PO M PR G JE 3 250 ¢/, o~ a6
R R AL, ST S0P 2 R, 1Rl /ms

M2k a PYIcRABYE R J1M 0. 775 MPa, i KIBVEE B2 B g e Bt sk ] B 28 kil 2%
F1 BT K 37.109 MPa/s; BRZk b 19 & REYE R Fig.2 The change curves of pressure of methane
J 0.586 MPa, fx K M %E JE 51 b Jt g R N explosion with time
15. 625 MPa/s; £k o ()5 K MR KEE 12 0. 583 MPa, Mgk a: HBERIE. S % s WLk b: HEGHRIE 7. 0% ;
BHYEIE J1 1T 0 9. 082 MPa/s; %k d sk MER o: FHPRB 250 g/, REHRLS.5 %
JRKE IR 1 0.487 MPa, KR 4F JE F1 |- i % M e ERNIIE 230 ¢/, EIEET. 0%
4.150 MPa/s.

HE ALCOH) 3 MR EE , HEUSURE Hy 50 g/m’, £35)] AL(OH) , BiAIREE 5 9. 5% F1 7. 0% H Be ik i
RRIEIEIETT p,, BRIES) ETRE R (dp/de),, RN R e KM KE R T IS ) ¢ 9SG AR 4R, Lk 1 AN
& 3.
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Table 1 The experimental data

WEA AICOH); Bl PR B 1 pu/MPa Py (Mpa - s /ms
Wfit/g  WEE/(g-m™?)

¢(CH,) =9.5% ¢(CH,) =7.0% ¢(CH,) =9.5% c(CH,)=7.0% ¢(CH,) =9.5% c(CH,) =7.0%

0 0 0.775 0. 586 37. 109 15. 625 9 172
2 100 0. 686 0.522 14. 209 5.420 150 230
3 150 0. 654 0.511 13. 428 5.176 160 260
4 200 0.638 0. 474 11.816 3.760 180 400
5 250 0. 583 0. 487 9.082 4. 150 190 310
6 300 0. 606 0.517 10. 156 4. 639 180 300
7 350 0. 623 0. 554 12. 744 7.617 180 260
0.8 =20 2 500
. —=—9.5% ¢ —=—90.5% ~ —=—90.5%
Ay < =
=07 ——7.0% S 154 —+—T7.0% S 400t —=7.0%
= g £
; 0.6 510 i 300
= b= &
Zost H st = 00
[:}( = .5 /\.—u
B =
0.4 - - s : X 0 s : s . = 100 s - - s
100 150 200 250 300 350 gg 100 150 200 250 300 350 & 100 150 200 250 300 350

BRI E / (g-m™3) BRI / (g m™) BRI E / (g-m™3)

B3 My S IR E I ) . ORI ) B TREA | BT B AR M T W i) ) O R it 2%
Fig. 3  The relationship among the concentration of powder and the maximum explosion pressure of methane, the rise

speed of maximum pressure, the time from collecting pressure to arrive the maximum explosion pressure
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(1) TR IE 9. 5% i85 7. 0% , I KMRKEIE ST o B KRR ) b T 3 560 Bt A0 (R e 5 1) 384 Jon S
RJETE, Wl vl R AR A AR AR, AR b e M SRR Aok, SR —
FEAR, BERNFHEIE, RBEE, MO AR R TE— & 0B AR BE N, R KE s ) Bk (AU 2 38 o
MR, — H I EAME, BRI ) B A B g B i s, B AE— N Fas i BU ST AR X 1 e AR AR ik
JE. XIS EFE O A AR /N, HAA R LRI, 50U B BRI A AU AU T RE, X
FE BB AR RS THROTEARER R, WE 4 A KRB, RIMHRZIE R, SRS
RS AETRAR 2 5 A RS BRI A L R E AR N S AR ARG O, R R A
AR ) JLRIE O, KL R 23 AT 53R B SE R ORL I LIRS, B PR ALCOH) 5 By AR B2 2 /iy, SRR ]
e T, RIHBEEIERE IR,

(2) [F—#2MHAEEEN, F—LRAMET, MEIASERE ROl sdEm iRk BAF. FA R ER
B S 9. 5% F17. 0% ke, 152189 9. 5% WA YE ) Bk 7. 0% MBS E I S k. X 5
BE IR A S IA 5, 9. 5% (1 H e b K I 1 e 7. 0% (08 M I 1 K, FE R A D 606 4000 3 ) 2 il 2
.

(3) HHLEHSER 9. 5% F, 250 g/m* AL(OH) , M AU X R 1 e RARKE R ) . B K 7 T
flf/N, 47 0.583 MPa, 9.082 MPa/s, F|iAf KAEKEE I MBI, K 190 ms; HLEHREE N 7. 0%
i}, 200 g/m* ALCOH) 5 3 A e B T A6 I8 10 B KB KT J1 . B KR ) BT R AG e/, N 0.474 MPa,
3.76 MPa/s, F|ik i KEKE ) HE R, A 400 ms.
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(1) FER—RERIET, b ALCOH) AR RN, R KR 7 S/ NG K. B — 7 W
SN, ALCOH), M AREMS R BB RS B B IOME A, TR X — VRV TR, R R A TR 18 K.

(2) [l —HMZRRA, [ —S2B A AE T, SN [ 3 P Ge e A B A A e 3 1 AR [

(3) SFHPRAE 1.3 wm ALCOH) 3 KMAINH] 9. 5% WP Be e e HERS AR IE 290 250 g/m’, 4 7. 0%
FR e A P S A TR e 3 249 200 g/

Sk

(1] ¥, R REEES B AMRBR me e itse [J]. Bk, 2006, 31 (1) 54 -57.
Xie Bo, Fan Baochun. Study on active explosion suppression by powder in large-scale duct [J]. Journal of China Coal Socie-
ty, 2006, 31 (1): 54 -57.

(2] WL, JEEF, HEM. EAREMBRCRISRIE [T]. #iE4R, 2000, 12 (4): 72 -76.
Xing Xiaojiang, Fan Baochun, Yang Hongwei. The experiment research on explosion suppression of fine powder in tube [J].
Journal of Ballistics, 2000, 12 (4). 72 -76.

(3] SkaAk, M Ak, EEEF, SF SUAEREHRIEOREIE [T]. TR, 2000, 21 (3): 261 -263.
Zhang Jinglin, Xiao Lin, Kou Liping, et al. A study on the suppression of gas-explosion hazards [J]. Acta Armamentarii,
2000, 21 (3): 261 —263.

(4] 5k . WU KER RIS R SC ST (D], P22 PYLRHER:, 2005.
Zhang Hui. Experiment research on the material controlling gas explosion in underground coal mine [D]. Xi’an: Xi’ an Uni-
versity of Science and Technology, 2005.

[S] ® A, M i, R 8 ZAEWHOESERSHOE (1] M#EOT RS, 2004, 19 (3): 33 -37.
Huang Dong, Nan Hai, Wu He. Flame retardancy property and application of AI(OH), [J]. Material Exploiture and Appli-
cation, 2004, 19 (3). 33 -37.

(6] 2/ TOHUBESHBUURH SR B & RSS9 (0], JEMLAE Tolh, 2003, 35 (3): 11-12.
Li Shaokang. Applicaton trend of inorganic Mg (OH), — Al( OH), flame retardant [ J]. Inorganic Chemicals Industry,
2003, 35 (3): 11 -12.

(7] BEFRH. ACHFR AR (M. Jbat: JERtE T b, 1996.
Zhao Hengyang. The theory of the explosion of gas and dust [ M]. Beijing: Beijing Institute of Technology Press, 1996.

(8] alEfE. BROBHASOR [M]. Jbat: feae ol ik, 2004.
Gai Guosheng. The technology of ultrafine powder [ M]. Beijing: Chemical Industry Press, 2004.

(9] ZAVRRE. WyARES IR [M]. 7 e B LR bt , 2006.
Wei Shiliu. The science and engineering of powder [ M]. Guangzhou: South China University of Technology Press, 2006.

T Y Yy Yy v Yy vy y Yy Yy Yy v vy y vy Yy ryrryY vy Yy 7y 7y Yy r7yr 7y 77y YT Y Y T YT YT YT YT YT YT T YT

BEERE
ARZAFF BRI RE, Bl ik, 25, RYEL. —RBEBEFFLRRBTAHALERAY
B, (ERF]R) HBEIIA2009 -01 -01 EX B H “HIEF) F AR LKEN 2L T2 KA 6
AT, e X IAEEA LR MR, BEIGHTE LR

AT Gy 453





