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AR 7y FUAGKE 25 I A B, 26 ORI ABE T BRAS 714775 T154 @ 43 T LA, YT IR G106 fb T4 BR A
AR 7 WS, Tl 2%, B LR A T R A AL 7 R R, M AL, T R AL T A PR A
B A A0 R L 5 2 0.016 g/em®, Ak 8 11 = 4 4k T RS 7 A 72 W Ik B 2k, 20~30 H, B
0.05 g/om’, Y R 2% 4 A T A7 /A 71 2 75 TFSS50 A8 AL, HoM 7584 B A 7 A=
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Table 1 Emulsified matrix formulation

ERE, o R 2 B A T A s b, R i Ingredients Proportion/%
S 800 r/min, BJF ZEEHG KA AT, 524 A fs*g 7:
J5 T 5 A 5 2 1200 r/min, 704340 HE 3 min /5 o ’
RENFLAIER )
5 E A M 20 1 T BB 22—, o 52 B Compound wax 4
Emulsifier

A 22 s R | Ry v T S B 1 B IR P 4 B3 £
W16 55 A [R), A I 5 7™ 4 4 1 AS [) Ak 0 o 1)
T A, B & B FLAL LT 200 3 008, 43 S A KL BT B e 43 80K 0.4% PV AE R B . 0.5% A4 I AL A IR 1L
BRI 2.0% P IR BR A, 2220 WL L 100 t/min 5955 58 75 /MBS 195, iZ&A5 2125 %% B4 K 1.15 g/em’
1 3 FhFLALKEZGRE S, 2 BIARIC MRS, 1. BE 5L 2 FIEE S 3.
1.2 BUSEFERERY

BT XTUEAR S km 22 A7 1) 5 SRR B N RE S UE AT UGG AF . TR IR T, RUEZ M 0.05 MPa, < iR
A[IR—20 C. % 3 PRl AL KE 2588 5l e 76 2% P 25 4, JEBUR U 2 0.05 MPa, 25 T 25 2% it A =20 °C
B 1 IR VK AR A A AT
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K FH VA % 2R S 56 3 45 B B B BT A A% D0 s o ke, BB SR R B A A K i LA K 24 A B
Y, FREX 20.00 g IR T 5 32 ML SR, 8 HOR ABEA 180 mL ZE4 /K B BERF BB ARt A 50 °C 1H i
I FEH K 30 ming B, FEHL 25 mL A T 59 —HEAR, TN 10 mL B S 5 3 R 3~ 5 17k B BK 48 75 515
e, AT E 3~ 5 min, F 0.1 mol/L (1Y) NaOH Fp MV Wi & AL, 30 s YAl 46 RISk i aE 2 4,
FFH R AT G 3 UK, B NaOH THFE R AU F I (E . et Ay s i =X

4NH,NO;+6HCHO— C4H,,N,+4HNO,+6H,0 (1)

HNO;+ NaOH — NaNO;+ H,0 )
FEMIIR R R & 1
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L, mL; N 24 NaOH AR E# TR 09 BE 7K e B, mol/L; Cigo 24 A AH NH,NO; 1Y 5 18 7350, Y05 muyo A AR U Y
[l g; 0.08004 A %2 5e Y i NH,NO, i 5241, g/mg.
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A HL AT (5 5, S LT R AR RS s DA R AR, 15 3125 g KR ok D TR 7 - TR 2. IR R
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(a) Detonation velocity test system (b) Shock wave overpressure test system

BT RS PEREI R En

Fig.1 Schematic diagram of the detonation performance test device
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FERAL S A N AR 1 d B, B 1 R AR IEDE S BAR M AR 7E 10~40 pm X 8], S AR5 R 3
575 B A A7 I IR] ) 8, AU 50 A0 B AR A5 41 /INFR B, ELAR R 1~20 pm, WAl 2(a)~ &1 2(c) " 418 fir
TN o AFAEECACET B, AE S 1A PR A i B A R A I, AR AT 3K 140 pm, W& 2(b) FITET 2(c) H
W IR o ZERE AL 2 o, AN TR] s 1 00 45 1) 1) SR BT A5 R0 L 4 A 35 50, An Bl 2(d)~ &1 2() LR e
IR, AR ORI 2, (B S AT R R R, 2 ) Fr Bt % TR A 250 5 v AR A 1 d ISR EG, R B g L 3
it 47 15 A1 30 d BHRE 5 IR A R A0 5 B 3 /0, B T 3840 BAR/N T 10 pm BN . 52400, K
) e SR AE B RE i 3 R N B A L R AR A B BT RS N, A& 2(g)~ &1 2(31) T LI TR .
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(c) Sample 1,30d

(d) Sample 2,1 d (e) Sample 2, 15d (f) Sample 2,30 d
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Fig. 2 Microscopic images of emulsion explosive samples in each group
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IEJEX (LK p=0, 25 14> p>0 BF 200 1, 55 14> p<O B Z0 K ¢, 55 1 AN 1E R X ¢y~ ¢, B Ta] B R )
WIE) AT 220, 25 A FUAL KE 2B i 1 2 v 48 R I R 2R N 81 S TR o

4.8 |-

45

Detonation velocity/(km-s™)
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&5 A HFALIELIY bl AR it 2k
Fig. 5 Shock wave overpressure-time history curves of emulsion explosives in each group
P 5 rp 2 BT i 2 i v e BRIV SAy 2% ZEUAE it ) 25 v e ol R () — 07 " Ak 7 A Y TR AR . o i
e ey 15 R p MG R A

1=j?amt (7

B 18 3 AN BIE A5 1A IE F XX e A7 5 B0, A5 B 45 LA il 09 25 Hp vl DR A 32 ) 1) BE PR X 3%
0B A A ool U R h R TR — s R BRI TR 2 i B A IO BE D, TE S A LR A R T
W AR N vh &, S5 2R IR 2.

X HE b AR ECHE AT, B i PR P A AR I DA 1 SE A R 30 d, A SO KR 24 B (R T B
i B2 (51.54%) fe K, WK ES Bk A B ME 2451k 22 (44.02% ), TS AR i sk ST A 245 1 e (8 T e Wit 32
15 /N(26.66% ) 5 T 1E T A FH IS T A v ) 56 W D) J2 2 K 2 B s P 1 2 e K (24.14% ) , AL ~A i e KR 2
W2 (15.68%) , MEALA DR ORBAL 1 258 /1N (17.76% )
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Table 2 Shock wave overpressure and impluse of emulsion explosives in each group

Peak overpressure/kPa Impulse/(Pa-s)
Sample
1d 15d 30d 1d 15d 30d
1 552.075 371.297 267.523 44.225 40.542 37.290
2 645.803 533.071 473.644 68.210 63.333 56.095
3 332.724 268.145 186.258 37.161 32.265 28.189

L U DAL, 3 AL AR K 25 75 w85 JRUER BT ik 7 I 1R 2R 114 B k3 B8 1 PAD S A s 52 B0 [ R JE )
SR o AR K 24 DR PR B SO/ AT T 88 S s 7 I T S I, 5 0 ot e B 0 HIC, PR OHGE TR UAE(EL
MEfHiRZ . WIKEIRAIEZY 52 S W R, 765 IR B 047 25 0 1R R R PR I .,
PR RE D R R 3, bl DS 1 AR pho R B 2 o ARSI, FEARIELAR TR B rh, AR ek A
N R PR INARSE , FLAL IR R IR, B IS SEUR BN o AN, A, i TR RORS S T
M p A s S S A, b phel BRI T RE R, (AW Rk A 2 A b A R T 0 2 AR ELIR AR 2 .

3 &

B 3 b A [ A 7 = A0 LA K 25 18 = ISR B B A7 i, G e A il R B AL e A L | A
VAR w0 8 s 03K, 20 M AN ) K 245 O AR P S SR PR RE, 15 B AN R 458

(1) 7E 7 BRI, K25 1 B oM i it A A 4 T OB 2, WU P 8 346 o I 2%, DRI,
o SRR SR A A AR [ I B, R K S B M 25 O FLAL IR R A 5 A&, M L AR B e vy, flsr B de 2
AT i JEE A 5

(2) o JEL PRI v R AR e R E 25 IR AU KR L RS Bk ik, e A S BUL AU KE 25 P A 2R
LR S0/, AR A X S TS A, T A0 B AT A 24 PN RS A B2 e DA B 5 A R

(3) Fiti 5 F: 245 A it Rt JEE R0 PAY IS R 0 A 17 B0 ) A2 A, s B B 05 v LA K 24 0 g S P B K 52 30 4
AR R2 M, HCFR Al e K 24 118 1% S D o D8 8 s 08 1 W e K, 2 K B2 B e A 24 194 o ol 08 1 s X i
WER 5 A, 2 PR M Golc R K 245 ) RS P R A X e E

LRERE, B TR A AL LA IE 25 2000 | R A7 5 M dl i DL AU, ISR MR RE LA, M T
A A LA KE 25 MU K2 BRom SO FL A KR 24, B AR A0 /0N, B3 B A v S ER5E  lH

5% Xk
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Effect of Aensitization Methods on Detonation Performance of
Emulsion Explosive in Simulated Plateau Environment

CHEN Zhengyan', WU Hongbo', CAI Xinyuan', MA Chengshuai', XIE Shoudong®

(1. School of Chemical and Blasting Engineering, Anhui University of Science and Technology,
Huainan 232000, Anhui, China;
2. Hongda Blasting Engineering Group Co., Ltd., Guangzhou 510000, Guangdong, China)

Abstract: In order to study the influence of plateau environment on emulsion explosive sensitized by
different methods, three typical sensitization materials were selected to prepare emulsion explosive samples.
The changes in microstructure and detonation performance of samples stored in simulated plateau
environment (—20 °C, about 0.05 MPa) were analyzed. The results showed that the low temperature and low
pressure of plateau environment mainly affects the performance of explosives from the aspects of
aggravating the stability of emulsion system and the distribution of hot spots. In the plateau environment, the
crystallization degree of chemically sensitized explosives is lower than that of physically sensitized
explosives but the hot spots change greatly, leading to a decrease in detonation performance. In the physical
sensitization, the growth mode of expanded perlite explosive crystal is more complex, so it is easier to
demulsify and crystallize, and the storage stability and detonation performance are significantly reduced. The
degree of crystallization and detonation performance of resin microsphere explosive are relatively stable
under low temperature and low pressure. In general, resin microspheres emulsion explosive has better
adaptability to plateau.

Keywords: blasting at plateau; low temperature and low pressure; emulsion explosive; sensitization
method; resin microspheres; expanded perlite
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