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[ ABSTRACT]

the danger of different materials dusts is not well understood, especially the lack of in systematic and in-depth developments

With the development of modern industrialization, powder technology has been widely used. However,

in dust explosion mechanism, prevention and control technology of grain dust and metal dust, and in effective safety protec-
tion of dust explosion, which result in more and more dust explosion accidents in recent years. For the prevention, control-
ling and deep understanding of dust explosion, the mechanisms and boundary conditions were introduced and explained.
Furthermore, current experimental research in protection of dust explosion was summarized in view of inerting technology,

explosion technology, and explosion suppression technology. The shortcoming of current protection was analyzed and the di-

rection of future development was proposed to provide guidance for dust explosion protection research.

[ KEYWORDS ]

515

B PR Tk iy CHUR S TERT IR e
2y LT AM &R SRR A = T
B AEAERE AR T, TR 2 B 2SR 3
i, HAUME AL AR AR 25 J Y, B AATTREAS
R Rh R 22 A AR TR, Bt = W A 3 0 2 42 B
PSRN RN A 85 9 T B, S BUR AR R E KB
EER O E kA

R 55 [ b~ fa B AR A 22 51 45 (CSB) 1Y
eit, 7E 1980 4F- % 2005 4[], 52 F L& A4 280 £

* IFs A#.2016-11-23

dust explosion; explosion mechanism; prevention measures

TR AR R 119 ABET, 718 A4, ik
A 21 285 M AR R S SO B 2 20 22 80 4R
fRI 3 f5 2 2172008 4F, 95 [ B 58 Bk 2
K2 5 R 0T A R 5 2 e ) Ty 2 B K i
BE 14 N, 536 N, HA 19 AFESS

H TR LK, B R A S OB R A
1981 4F 12 H , Sl i & & & 8 K E, et i
7 NZH5, I R R ARG 1987 4E3 L
IR R H W JRR Ay 242 98 1 T, i il 58 A BB
12,177 N3, 2010 452 A B2 S HHEA R AL
TR TE MR A BB , FL s B9 ANFETS 49 A% i,
Hop8 NE i, 2014458 A, B 17 B2 &l il 0t %=

EERMN I (1991 - ) 5 BiH-0F5R AR, E A TR AR EREESHOAE S EUEBUTF . E-mail :18739952913@ 163. com
BIEES . FIKE(1964 - ) B W+ Bz WF5E 05 1 Y AR AR KEB . E-mail ; wangqinghui84@ 163. com



c14 . 2 T )

5 46 T 4

() 5 AL ) B A A ki b Tl IR I 146 ASET,
91 N2, XS4 o 1k A A AR ) fie K Tolk by
RRRIEF, 2016 44 A RIS LT &
AR AR E R B E S H e H, B 4 AL
2.6 Nz, Hob 5 A edbedsi,

N T Dy A F S RGE BN B T A
W A D E I — X AR LB AT SE , 4
By B ARKE RIS 1 A BRAR , FF oA AL Z Ak, B A
AR KE B PPt 5 4 2 JR T 1, LAY A Bk s
TR TER LA M A 15 2., X T8 A4 1 1 2 Tl K
AT B R A S BR E SCRI e M A,

1 BRREFRR

1.1 MR ENE

AN SRy AR (AR R R AR ST
Ay 4 JE ) F i s JOURIE S R I VR
R RAS B i, A5 e T sz A IR 2R T
R kT By AL 4 o e i R R A TR
Br i Z8 SR AR SR X Rl AR 5 25 SR & H2 fi i)
SR S X R BB S A [ A, PR
[ s 2 LR R e 2 B IR B4, 33X — 2 SR K IR 5 |
I I — 2 A R RBE 5 Tk LA R]Co (B8 35K 1 ) 7y =X 1]
HEIESE | T H AR S0 3R AW 5 f5 5 A
Heo T30, —Se kAR T (ANBR R W) ZRAT AE RS
SR SR, LN R R S ERIRG KA
PRI A — 2Ly b (A ok ) HOR A AR RS, #A
BRI K, RA DGR [T LA G FivE &
18 75 2R PR A5 2 B AR BE Ry 2 XA BRI 1Y
WA 2 AL S AP PR AT T 2,
1.2 HELBELZENEHS

JEBAR E OPLBE 3 R 58 R TE AR B A
BIERM DR C a W, TEWNT 5 MR, B
PR AR TIE

1) AFAE TR 28, HoORy 242 ok B Ab 1 4 M A PR
s R R RNk A 2 e Wk B S5 SR AN TR
ARSI B R T 1 2 AR FR A3 0, iy 2B 2R FH RS
PRI B DI R 3Rk SR o/m’

2) FELE AL, — M oy & P AU, R
S PR 2 =75 LU R I 2L

3)AELE R, s K BE IR Bk 2R 1Y e/
JUCRE By AR KRR NE Fir 5 19 B/ > a5 RE B LG AU L
K1 ~2 DY, R LRI/ D RCKBETE S ~
50 mJ EHHIEHED,

4) "R 2R 5 A AR DL —E LR A, #r A 2

R SR T L R 2 i e AR, i R S 1 S
5) B mAEAAR B P A5 (8, T 0 AR A BE
SURITR g BOSE IR 7 B R AT A
ARAEARSE A P A 25 8] 9 e ARG SR, 5 A TG
U5 BRI, s R ARy 2
Horb B3 ARG 3 28K )R 2 & IF
A AR DX A AR R A 25 A F

2 HYEIRIER IR R

[BIeA vt =2 SR DN B RiOP 152 3% Vi g he- 94 o i
EA S8 A T (B IIAY S S L O TGS S g
T A A R ) ] BB R B ST Ak
YR R SRR, AT DA B 9 s DR A g e
RN 1) 259 B 3P it
2.1 BEmWIEK

— R 22 = I A P AE X — PR 2
TRAE FHIE s 53— Rl T SR Bl S5 1E

H FRUL R )z, i EASE AR A 2
B, Rz SR AR I, oo B sk B 3 B
R/ BUAR AT T BERE ST R , 76 25 P R il Vi
BIEER RS R EY, X W RS IR EN &
FRHZ—,

FER AR R IE B A BT I AS I B W 5 O T, i
W E R AR OB A 2 | 5 T8 B R i AR e
ARl R A, FE R AR S = KR
G YNNI BB A T 5 | Ry A0 R R U K
KA HUBE A5 U K O K R g R A )
RN et e B BERE AR A A T K, SR B
2RI R K T L B S T AR A A A Y
FRIEE T AR B M BEAE 100 o/m® B R HE R ) 22
R MRS 1) 283% 17, I 52— YR M M 1 B
e — R E T, BT DL, B B BR L N B

ER 3k SR R A A it DA A 2R O R B — 2D
(RPfbad ) B2 F, vl DA T2 fise 45 7
[N]SR N D E S A W7
2.2 BB

YA AR R KB 3 7 A T BT I T s, B2
SET R AR MR AS T 2 42 SR 3 3 R AR E R b
) 4R Sl B TR R 2R TR B BHLIE SRR B AR
S — P 517 A 1140 T R R R 1 7 R Y
k.

Bi B ARG Tl 2 R — R TR R
it WA Ao o) R oA MR A A, ARk /b Bk
SR MR MUR A ) —F 2 B P PR it , R 3 e 42



2017 4£ 8 A

WABIEG RGO R I E R I, <15

FEVERE IR I WITE B, DA Ui 4o 0 3 53t i ) 7K
JE BB K R B PR A T L A R R
— P P AR i, SR — B AP R R i
H T, 1510 B P it 3 2L 48 SRS AN PR AR
B A,
2.2.1 SHEBEER

H TR AU FE AN AT DAk Sy 2 2 K R
e, WEEII IR 2 = B AR KE S, IF HAE TR E A T B
FEFRAE A TR Y B L, S A BB S A %
XK, BHET, SAHME 0 EZEA BBl R I1E
JEJ-BE A A RS MR & SRR T s A
FEE RS LA ST g 4R SR
T EEAA R A AR AR BRSNS R
(G VAREE) 5 TR Ry A i T R xR 2
TR AR R AN R A PE A T, XA A
TE IR e S 5 = B FH AR VR B S0 (e K
YEFE 15 0 TR ) R MR S50 (35 KR
FE R AR JORE R 22 SR IETIR) .

2B FBER ARG & Jm k2 TERY (2
YisEky L e AR B AT TR

YA IR AR T 8% W A WLk 528
SIBEVA S RAERIE, WA MR Kk, 224
G RAN, R CO, SRR Ar 3 R A
MRS i T Tk A R RY L AR
SEM IR ER P o 2 A R A PERUAR, S
TR A T 6 TR B B T 2 T 2 R A e is 2IE 1
FYER BT DAE Tl e rp, R ke e by 2R b T8
Bk BERT , R A e AR Tk A P Y
N kAR A R 20 L An R R Bk i v A
FORFAR AR BB, TR KRR 0 R AR B
B E10.93% B, By 2R R & AR R, 4k S FRAIK AR
SRR, I ARASCR BEhn A R AR OR
A AU AR E R

SER R X TER RE LB it R R 2 R
R RS PRI E N R 2 = el KR ),
Ryzhik " BF5E T W IR 55 T F B0 A S Bk & K
FYIER B A, 15 S AT R 1.1 ms, ARIEA
SRR 1.3 ms, Ryzhik!"™ BF 58 T RS EES
SRy R B KRB R A RE ], 25 SRR I L AR
BAR BE A R, BN A A B A A

AN [R) P A AR RSN [B] 9 EEEEATS SR 21 AL B
PO AR BT AR N, VR Ar R
FAALRR CO, 7F Siwek 20 L BEKEER tP X BE MR VTS 1k
Ja B IERR A T RN, I s R R A
SRR AR IR A X B Ry B — i P L RE T

T LR A H A 3 B P A OGRSV JEE 114 5
RIVERI Dy 104 wm B, R ] AL AR P 162K
Fed i, AAHIR A2 5 R Y Dy 4 47 pum
i, B LSO e, Rk A,
FEVEPE AR PE T SR 3 X KA 8 2 B s ) T
HAI 25 R SA0F " A6 25 SR R A AN ], B4
IARFR I E0H 15. 3% B BEM AR B BT i K T 500 ¢/
m® RS TR s A e R R R R e R A
FEJ) B TR EE T2 A T B ; BE A Ak
JERIRAG, T3 BT AL B4 7 38, (RS sk
RO AR, A REAR ST X
B2 B AR TR E B 52 M R A 7 S B0 B 9 A
RANTEER 2 0 AL PERENE 55 T @R, AR &
PEPEPEREAR T , H5 AL AL BE 20 R [0 | Ry 2 2l 5k 4
IR, AR AR 2 1) fh B N R s AR 1) 4k
SRR R T A R 8 o B AR R A
SRR Y AR R T R R LA TR B
W& 507t SRR SVE R R G,

T, B P AN f X A0 2 H e B i, 32
TR AENE A A5 A N X A SR e B R S 55
T FE S E X By A MR K K I R R S B i
T A FE /0, T BN T BRI ST, AT DA Bhisk
6 AR AU AR 25 G 10 D7 R AF 5 1 A SRR 2
FEJIAERE I R R s, B OLAE TR N g b
B E AL B AR TE VA W 2 Y W AR SR KE B B oK
Jrr b Ak 5 b B B A 25 2 B B A I T R
RIRNES S LB b SR a4
2.2.2 EEHEELER

S T B R E MR AR AR TE PO Tl A R R 1Y)
P AR F 40 312 IO A5 5 o R 1 200 2 A
PERVERIE S B0, 45 T8 16 1L PR 00 2% 1 2 e [ P I
W A MR A I U0 0 B R S R AT O B
MIE R

oA R A T s T R T A I 2 SR
B L YE MR 2 X R 2 MR R B — A RILE T, AR TR
R P A JTOREAS [R) Tl 20 1 AL AR AL A R] A
[AE 141 1 A T3 X Tl s 2 P A AT AR S5 BB A [
AR A B Talk A3 2B A AL B TR, 8
(18 AL RE IR S B R R KR R ) R ) T |
FRIE TR M2 B eI OB A S E MRy 2 X
Kb KGR R i A oE e 0
2.2.2.1 EFEREESLDELME

2= 55 VSRS T B R A R B R X 3
AN @ R 2 g KE I A FE A Ak 2 s hg 2 DA
KGR Ryl b | G S I . A DR AR Y



.16 - 2 T )

5 46 T 4

TR — SR R TR 555 6T 4 J A9 24 A AT AR A5 SR AN ]
HIEZT IG5, H RS B R — SR A 1Y AN W7 U
/N, G BB 2R 58 A T AR T T 1 B A 4 B W/
16 3 FhaxJm A ep B IR — S R B B A R SUR:
AT BRI WA P I SR e 2%

2 TR R R (R T A B AR AT R A
PR B FE T 3 RN [ AL L 4 1 2
X B IIAAL R 0 AL ISR 45 B TR U ik
R85 WA S AR B e B A VR Bk
IR KIGSERE B | IO B B9800 | B R &
FTE RO S B IR S WA IR S — BT AR B ER b
AR Y, T RSP R SE T R R S AN g ¢
FRAR G TR I | TR B R S AN A B A R b
VAR L, ARG T R 2 0 33 e, ok 2% A2 sz o i %
BlAL AR, BRI S B R R IO TR RS B R
FH5 HRAR B GG AR 5 IR L AR A BRI ) X SE 8y
IR M AL A0 R BOR Ay, 2R R
WEFEAT B RS 1% JoT 12 43 B0 35 I vt 0 80 b 42
KRR FH v A K TR 7 b T3 R LU T 7
TgURR I HLXE R T8 A 08N E T, X E 3 BT sk
TRAT TR S AN AR R A S Bk P AL R | ik
iR SIS RO B, B TR S 5 B R  —MAH Y
2.2.2.2 20 L 1BMEBREE NEERDIELINIR

SEFATRA 20 LA KERRIEAT T Tl Ky 4295 1k
PRI, TF TS AL M B0 4 R 1 2 S I
i e R PRI SERASE R ey B (R A
TR B O M . AATTHEAT T AR R/ HE
FEFNFRZE B ERIRLEE 6 b7k B xRy s KE 1 1L
VEFRZMA AR IG5 . AR PR B XA A AR K HAT 151k
YER, TR AR R IR IR R 10 EL AR (5 5, HEIEE
R, W B R | BBy 2R 3 TR HIE L, i
THRBE AR rh B AR T RE , BELAR A I [ KA B 1T T
(L3, AR ) K dE A 3 R e, IR i o 3R
B B 6 AL 790 S i A BR 31 60% I Foe K g
PR G T B 7R R ARV (L AICR J7 I, kIR ES
B LRI SN IR IR SV A SR A, Bk &
3% R VRl TR %5 %) 110 205 SR, Ml R 805 T I AR A5 1) 42
FEHE ST bR RO W B T A
TR — S HA o i i BE A, 32 T3 fifp R AT
A, AR AR Y R IR RR — AU B NH,H, PO, R
A4 KH, PO, BEIR &5 Ca(H,PO, ), XTI
FRIEAR SR AT T IR AT, OF 5 A R 4%
T A AE Si0, MIPIERSCRVEXT L, D58 i
R R B ARLAR A SRR B AR AR 5
75 YRR 20 T Mk B T NH, HL, PO, 31085 285 44 5% i)

% Si0, KH,PO, fl Ca(H,PO,), K, 1EIMHIMAE
FRIE R KE R 07 b S T T ey A JO A R R X
Si0, B ARSI R I 52 IR — A TR, M
FRFGHE AR AE RS ALAE LT A2 B SR AR 5%
), FE R R IERF FVE T, a5k B R, I J
YEZUE S HN T BRIR R D SR 5
B, FUP A A o e R ) 78 b Kot I 24 F 8 A R
FHE ) B TR 3 B 5 FH a6 2 B0, iR —
SRR R 30% B2 ARSR IR InmE IR — S5
FRIE R 1 2 08N, YE A RE D55 . AL AR 2
BN W AT B3k 1 967. 2 k) kg, B i T IR IR AN
BRI A | BT ATER S R i T, S AR R R
R I IE RO . B RL AR H TS R 1
A R RRERY H3 K SRRV A %) S8R Hh 5 B 55 4R Ry
WML R TR — Sk A AR IRTRES IRTR 4 |

SR B R TR R B S
SRR AR A6 70 43 fift R 1) AR & AR IR R R i
L, FERR IR AR i I VB 55 5 43 ifk 1 00 ) AN i
FIMEALAVE T, ST BY T EEA MR R iR
5 Ak 32 2 T Y S O SRR, th Tk
PR 55 AE T AL A 5 AR N E A BN, T LA Sk
BT R A AR R B 4 A RN A
(IR G KRR be Im , B T LA 76 6 3 SR 26 1 A=
ST | AT B 225 6 5 480U BN, T T TR e S
B, TR BIPEARRCR . 25 FRT ik PP by
AR 1 A A5 P R B S AR U A D A
TRTRES

i T E—PEAL A A B RO 22, 5 5 15 YL Ikt
iz FH A2 C A 05 I 53 1 AR 2 )2 545 PR IR 4280
e, ATE—FFE R BB IR — Uk 15 R R 45 7 2 ()
SR AM TRk K B BN S, 477 BH 2 013 ] 2%
IO 5 T B RS 5 S AU AR B2 B AR e I R B R340
JRPRIEF 0 35 22 ) A 2 26 4000 4 R Joe 428 4 19 B m
I JT LA VR 0 1 7002 75 EL A DI TR) P A, G Ak
FET oA 23 R A AR R P 0 K A B B iz, 7 4%
T PR SR B R R G S I R s ) o 4
P AT SR AR, 38 I E AL AR I S g Kt 3254
HIS S S O 8 1 I T 2 1 I 5 i AR FH PR 7Y
Ap,. W BTHEZ FIE R LS, 15 Hh SR bR S
BRERES A L LN 8 ¢ 1 BHR A HIA3 1 B A6 1L 7
CA R BEAFIE LR, B CA XFF R 1) 52
VAT K i (FIC) IR T S S AR FIRRIRES .

H i, X P AL IR L R 1 e PR AT SR AN G —
KT AT e IO A48 R M 5 Ml P 3



2017 4£ 8 A

WABIEG RGO R I E R I, <17 -

58 FEUE R 55 AR 20, ol TR 2R KE TS fL LB
WA SE BN, T5 iz 50 A A A Pl 45 &
(14 75 A T ARG AT A MR A A 1 A58 S 5 i R
£, WA msoE sk B Boky A KE TS 1L
PR EEAT S, T B X AL s A s R AT 2 2
2.3 tHRBAIPEAR

AR 2 7 25 4 150 — S TR R 2 X
% BN IE RS /N TR S Ty, — B
P AR HE | B MR s S A A S A e
AR B S R R I AR N Y R T KA
CLR B AR 2 Y T30 30 25 288 1, ol A5 25 4 P 11 e
FABHE I T 25 45 BB 24 1R 7, DT Afe AR B 1 25
TR i T B bR B BR AR I A
oy SRR R AR B 42 B R B 45 g
BRI,

R RE R ARG 2% 78 P RBR B Y RBR T AL ) 6 R
TR S A BEIUR IR A T 0T sk 428 itk g
T B A o T AR 1A 23t i 25 e RA/F
FIIERRHE R FEAR 0] [ 5 SR, A 2R AR 0 b T AR
JE AR R SR AR R R AR i R T
LB A Bl s B ™ BAT, 6T ik i A
FITTHE, B A 58 3% B FIe vk, (H R R T e E an
NFPA 68 EN14491 7 HEFE 210 AN E B2
MUV, Ismaila ™' Alberto' ™ 2525 %t Ho T Wi
TR S L P 1 TOOIORS 32, R B3 R R B
ZRAE T BAR 102 B 10 MR 50 B LA A B Y 1
ATl B SR T p, AR KR R T p M
AR 150 5 M R 45 B AT T R A B R T g
FEWM S, I FF 50 5 NFPA 68 1 EN 14491
THAAEIEA TR L, & PR S0 3 RS sh VR R R Y
TR T AET  NFPA 68 FIINAS B 847 , HAERR A .

Wi 5 25 38 25 0 PR R A R A S A A G
R B R T K E, EHAMEE Holbrow ™ |
Lunn" 24 SHA T Fl 2 ~ 20 m’ B 1R AT 25 4,
TR THER 15 m 2EAR53 5125 0.15,0.25 0.5 m
(18 A5 T A5 )32 30 2 2 PO 2 P R 5 AR R G
AYT TR itk v R A DR 3K I T A A N R A
H 55 B R

TS ST TR A N M S K 0 B T
T AURY 2 i S DR R R A 1 A R G K
AR R T 52 25 R e B . 2 i R R A A 1
BRFIT IR, HeA R T ST oy e BT R/ HH S, TE
PG Z AR, HAR MR TR S p o BOEIRER,

FT T L 2 AR 2 1 R I R K R o T 0 A
O3y D RN ) QRIS S S e o

UCHRKE , ST 36 B A 3 . SR IR A8 ] DL G2 il
T[], SR T AR A ) A A 1 DR 43 R T 4 o R
G FBURKE R S BT Sy B0 R M R A R
FIEAR 5K PRI AE 0 SR SR WL T % e T e
H5EFEZMMNAERRIAT TS, 857 S8R A
i WEAE TN ARE AR | TR0 a8 ) g A K,

KT MR DR R P A8 R E N
FE IR E SRR M AR T R R AR R AR
(NSRS et i S =T Ve N 4= Bive 60 W N i)
2 Bl E OGS A R SR KR
L,=1 500 mm, ¥4 W E p=500 g/m’ Hf 42
RS N A AR E I RIR &, S S N
KRB 2 IR R 5 B, 253 R AR 28 N Ik
VAL WS A5 B RG , y 2 JUo  E R OR, k
PRI R SR

H A, TR B 3 4 A0F 9 5 B2 4R w7 T8 1 AR
R X AR R s T AR RK A
I AR T R A R TR A R S A R e
(B3 A2 5 Jid) 100 P O Y A 14 S, A )T ik bR
AR (0 B AT oA R sT AR /D | Tk s Bk
AT DABH L ABRAT 20 1 K D 5 1 s | SCRT DA
6 A R T D T ke, BE TR O T AR T
DA 3E 2 B 5 R A T ) itk R ot R AR DA e
KIEFE T4 —Fh R A0 B 0 A G R
TUIRKER A, SR PRIE F IR T BB AN
SR TR, SR ICHA M R T A
2.4 BIHHMEER

FI SRR AR R TE SO L5 2 25 I i) 301
e T 104 0 A 0 i 8 KT 114 4 P P B B R JEE 1
— PR RERE IR

Amrogowicz 25 W R — AU A% AR TR SN AE
A S B0 L 80 I T HEA TR L A5 R
BEAETE A0 T LBtk PR S0 B TE ARI  lk PR S B AE A
LR T EG R — A T A R T S A
SRR FE 2V R MERI = P B B |
TR RSB AR S 503 Ay T Y 9] 8 7 iy 1 2
XP A 2B R e IR e 1) 1 FH B IR AT T 43
107 B SR i | R Bt Bt DA R S S
WA SRR AR TTALEE k2= VR T HLEL R
PR AL,

H AT, I AR — BT S R A 2% ) B 0 T
B R AR NE R R v A TR SR BE A SO
FRNE = A AR | B JOHE I AR R 2 | A 3 BE fig
T AR REA ARy R S KE SR FE AT
T AR SR AR DR B AP A o A A i



.18 - 2 T )

5546 B4 4 )

BTSRRI 3R, T 408 B F A A%
BN AT B 7 58 B 1 R A0 i A 1) R
B SRR KEAM i B R BEE R AEH

3 4iE

B AR T UM R A 2
T FE Ry A FR AR I 52 1 Ak T2 28 B BE, B 2 g M B
PPt A 5 R (R, XA 20 T 977 AR O A 1k
TR A SOH A Y B0 SRR 2
(B ARSCH, B T M Ak K AL g A
FRAIBTSEHERE 08T HRTBETE RN 2 4R H T ARR Y
W5 1)

2 % X #

[1] CSB. Investigation report:combustible dust hazard study:
2006-H-1[ R]. U. S. Chemical Safety and Hazard Investi-
gation Board( CSB) ,2006.

(2] TR, BAREIEM A R[]
2014(11) .51.

[3] VORDERBRUEGGEN J B. Imperial sugar refinery com-
bustible dust explosion investigation [ J ]. Process Safety
Progress,2011,30(1) :66-81.

(47 SRZBRSRALA, BRI, S5, M A K5 KE p A A0 951 )y 5 it
1] e R AR 2012,8(2) :88-92.
ZHANG E Q, ZHANG L J, TAO G,et al. Preliminary

study on characteristics and preventive measures of the

BB 22 4

dust explosion[ J]. Journal of Safety Science and Tech-
nology,2012,8(2) .88-92.

(5] Wik RLUUHT. Ry Az ke T B S HA RO ST 5T
[J]. BREEEBEAAR 2008 ,24(4) :46-49.

BO T,TAN Y X. The solutions to preventing and rescuing
dust explosions [ J]. Journal of Chinese People’s Armed
Police Force Academy,2008,24(4) :46-49.

(6] XS, B, RGE. AR ARBEE R[]
HE 5, 2005 (1) :10-12.

LIU B X,ZHOU N R,ZHU F D. Grain dust explosion
and dust explosion suppression[ J]. Journal of Grain and
0il,2005(1) :10-12.

(7] sk—H . s S ok — ORI R IR T 5T
[J]. AP ,2012,22(10) :61-64.
ZHANG Y B,TAN Y X. Experimental study on secondary
explosion of aluminum dust detonated by shock wave[ J].
China Safety Science Journal ,2012,22(10) :61-64.

[8] AR, ML, Bk~ SR [ M. JE 5T, JE AT B TR
R 2004 :41-43.

(9] BUFE. TSI T Bl RAENES M Be 5 S5 iF

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

[18]

[19]

[20]

FL[D]. LM AR ,2009:4-5.
YUAN C M. Theoritical and experimental study on ex-
plosibility parameters of Mg powers in inerting conditions
[D]. Shenyang:Northeastern University,2009 :4-5.
IR, XAz 3 A < 0 M it -5 I AR [ M)
BT BheF R, 2010.
U R AT SE L SRR T SEA R A e 10 5
BRFFTT]. Bk SRR 2016,35(2) :166-170.
LI H,ZHANG T,DU B, et al. Experimental investigation
of starch dust explosion characteristics in nitrogen atmos-
phere[ J]. Fire Science and Technology,2016,35(2) ;
166-170.
s X8 A AN 7- 28k fUbe IR b 2 4
YERIHEFE ()], A ST ¥4 ,2016,16(3) :42-
45.
ZHANG ] F, LIU X. Research on the nitrogen inerting
suppression of explosion of 7-ACA powder[ J]. Journal
of Safety and Environment,2016,16(3) :42-45.
RYZHIK A B. Conditions of the thermal explosion of
disperse magnesium in media with with an insufficiency
of oxidizer [ J ]. Combustion, Explosion, and Shock
Waves, 1978, 14(3) :394-396.
RYZHIK A B. Ignition of suspensions of aluminum-mag-
nesium alloy powders in nitrogen-oxygen media [ J ].
Combustion , Explosion ,and Shock Waves, 1978 ,14(2) .
258-260.
PG, BB AR R R S IR 5 A B A
[D]. PLBH ALK ,2008.
ZHONG Y P. Experimental research on magnesium dust
explosion and its risk assessment[ D]. Shenyang:North-
eastern University,2008.
SEFRHT, EN, 2. PR T Bk A i B AR K
R JEWEFE] C1//2010 (LB ) F brdd R p 5 R 2
RO 218 SCEE. B AR ALK ,2010:749-753.
YUAN C M, LI G,LI C. Minimum ignition temperature
of magnesium powers in inerting conditions [ C ]//Pro-
ceedings of 2010 ( Shenyang ) International Colloquium
on Safety Science and Technology. Shenyang: Northeas-
tern University,2010.749-753.
AMYOTTE P R, PEGG M J,KHAN F I,et al. Modera-
tion of dust explosions[ J]. Journal of Loss Prevention in
the Process Industries,2007,20(4/5/6) :675-687.
TS W T B G by A R A A o B Y
[D]. R pabRes,2015.
Wi, R Se e XIESE. 1 A0 450 T SO MR AR SO M 1%
WERFPERETE[ C1//2015 TH B TR B [H bR AR
SRR, KB AL HPHE B AR AR
5T, 2015 :10.
EEA PRI, PROeE 5. SRR S ORI X HR R



2017 4£ 8 H A A B KR By B it B T o 8

=R .19 .

(21]

[22]

(23]

(24]

(25]

[26]

[27]

JIGAARFEPER M [ )], P E %2R, 2016,
26(3) :53-58.

WANG Y J,CHEN X, CHEN X F, et al. Effect of so-
dium bicarbonate particle size on characteristics of alu-
minum dust flame propagation[ J]. China Safety Science
Journal ,2016,26(3) :53-58.

ZENLIR. BRI KU A B A SE R ST [ D). K%
KB T R#,2013.

LI L D. Experiments on explosion venting and suppres-
sion of aluminum dust [ D]. Dalian;Dalian University of
Technology ,2013.

IR, AN A 4. DR R Fh %ot 485 A 2 W) by 2b I
KEIR TR A e WF e [J]. P B & b ol
2010,20(10) :92-96.

WU Y,YUAN J J,KUAI N S,et al. Effect of carbonates
on dust explosion pressure in closed vessel[ J|. China
Safety Science Journal ,2010,20(10) :92-96.
=P X, ZEHEA 5. ARk R s A B o]
BLEE R B[R] AR LT, T B Bk 22 5 4R, 2015, 34
(2):158-162.

RENY D,LIU L, YUAN J J,et al. Inhibition mecha-
nisms and synergy effects of solid inerrtants in dust ex-
plosion[ J]. Fire Science and Technology,2015,34(2) :
158-162.

WO AR HURE W . BER AR Sio, Bk
AR I AT TS [T]. P 2 Rk og i,
2013,23(3) .57-61.

HUANG Y S,DAI X J,CAO W G. Experimental study
on coal dust explosion suppression with dihydrogen phos-
phate salts and SiO, powers[ J]. China Safety Science
Journal ,2013,23(3) :57-61.

A A B RS, BE T A T 22 4 T L A B
FEUSE P2 A58 [0 ], 0 B Bk 2% 5 8K, 2010, 29
(5):369-372.

KUAI N S,LI ] M,CHEN Z. Study on the risk control of
magnesium dust explosion based on inherent safety prin-
ciples[ J]. Fire Science and Technology,2010,29(5) ;
369-372.

RSP, ZE N, P 2. BB B AR T AL RE SE 3R W 5T
[C1/72008 (PLBH) [ P 4 B2 5 H R 2 R AF T2
WICHE. TLPH ALK, 2008 :602-607.

FU Y,LI G, SUN F, et al. Experimental study on mag-
nesium powder inerting performance [ C ]//Proceedings
of 2008 ( Shenyang) International Colloquium on Safety
Science and Technology. Shenyang : Northeastern Univer-
sity,2008 :602-607.

TR, AL BT B AR S5 R [ A Al ) Y
SRS ]. B AR S HAR,2016,35(7) £ 910-
912.

(28]

[29]

(30]

[31]

[32]

(33]

[34]

(35]

[36]

[37]

[38]

ZHANG T,LI H,HUANG W X. Experimental investiga-
tion of compound solid inertant on dust explosion[ J].
Fire Science and Technology,2016,35(7) :910-912.
EIGE . S SRR TR Ry AR ORI 5T
[D]. K% K& T K% ,2014.

YAN X Q. Characteristics of dust explosion venting at
elavated static activation overpressures [ D |. Dalian;
Dalian University of Technology,2014.

AMYOTTE P R, ECKHOFF R K. Dust explosion causa-
tion, prevention and mitigation; an overview[ J]. Jour-
nal of Chemical Health & Safety,2010,17(1) :15-28.
National Fire Protection Association, USA. Standard on
explosion protection by deflagration venting: NFPA 68
[S]. USA,2007.

European Committee for Standardization. Dust explosion
venting protective systems; BS EN 14491—2006 [ S].
Brussels; British Standard Institute ,2006.

ISMAILA A, ANDREWS G E, ABDULLAHI 1, et al.
Venting as a means of mitigating explosions: the need to
revised European and USA (NFPA68) guidance for ex-
plosion venting[ J]. Archives of Applied Science Re-
search, 2012(1) :155-168.

TASCON A, AGUADO P J, RAMIREZ A. Dust explo-
sion venting in silos:a comparison of standards NFPA 68
and EN 14491 [ J]. Journal of Loss Prevention in the
Process Industries, 2009, 22(2) :204-209.

WA R, I, RS SVE R B R R bR
WERPTEEME (], RIERZ %M (A AR =M,
2015,36(9) :1316-1320.

YU J L,YAN X Q. Reliability of dust explosion venting
standards under elevated static activation overpressures
[J].
Science) ,2015,36(9) :1316-1320.

HOLBROW P, LUNN G A, TYLDESLEY A. Dust ex-

Journal of Northeastern University ( Nature

plosion protection in linked vessels: guidance for con-
tainment and venting[ J]. Journal of Loss Prevention in
the Process Industries, 1999, 12(3) ;227-234.
HOLBROW P, ANDREWS S, LUNN G A. Dust explo-
sions in interconnected vented vessels [ J]. Journal of
Loss Prevention in the Process Industries, 1996, 9(1) :
91-103.

LUNN G A, HOLBROW P, ANDREWS S, et al. Dust
explosions in totally enclosed interconnected vessel sys-
tems[ J .
Industries, 1996,9(1) ;45-58.

Ef AR AREREE SRR SEERL D], W
FH - AdE R ,2010.

WANG J. Experimental investigation and numerical

Journal of Loss Prevention in the Process

simulation of grain dust explosion[ D]. Shenyang: North-



<20 -

R S )

5546 B4 4 )

[39]

[40]

[41]

[42]

eastern University ,2010.

KASMANI R M,ANDREWS G E,PHYLAKTOU H N, et
al. Vented gas explosion in a cylindrical vessel with a
vent duct[ C]//SKEVIS G. Proceedings of the 3rd Eu-
ropean Combustion Meeting. Greece ; Greek Section of the
Combustion Institute ,2007.

R PRI A R, S BT SR LAY
FRE AR TR VAR U [ D). 4R IE S ol 2014, 34
(6) :748-753.

ZHANG Q W, JIANG J C,YU Y, et al. Prediction of
peak pressure in the explosion-vented vessel with a ven-
ting duct based on support vector machine[ J]. Explo-
sion and Shock Waves,2014,34(6) ;748-753.

WA R, TR, AR SR AR A 2 R M A
LR R R [T ], R KRS ehdr, 2012, 32
(6) :669-672.

YU JL,YAN X Q,LI D. Pressure characteristics in dust
explosion relief process by using a relief pipe [ J].
Explosion and Shock Waves,2012,32(6) :669-672.
EIGE M R, A S OB A R R R R
UHREBL GO [T]. %45 B4, 2013, 13
(2):219-222.

[43]

[44]

[45]

YAN X Q,YU J L, LI D. Secondary explosion during
aluminum dust explosion venting with a relief duct[ J].
Journal of Safety and Environment,2013,13 (2):219-
222.

AMROGOWICZ J, KORDYLEWSKI W. Effectiveness
of dust explosion suppression by carbonates and phos-
phates[ J ]. Combustion & Flame, 1991,85 (3) ; 520-
522.

W, Fvadr. Tl A GRS R KA
ERRE )], B2 54 ,2000,27(1) :13-15.
XIE B, WANG K Q. Study status of industrial dust ex-
plosion suppression techniques and existent problems
[J]. Mining Safety & Environmental Protection,2000,
27(1) :13-15.

ZERTHY, B TR VA SET. B A AR SR AR X L A
FERBUR SR [J]. BER AR, 2010,29 (11) ;78-
80.

ZUO Q M,CHENG W M, TANG J X. Current status and
prospects of application and research of power coal mine
explosion suppression agent [ J ]. Coal Technology,

2010,29(11) :78-80.



