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Table 1  Formula of emulsion matrix

components AN SN H,0  diesel engineoil T-152

mass/% 78.5 5 10 2.5 2 2

™ “ Diatomite adsorbed emulsion
matrix

A

B

Diatomitey, Emulsion matrix, 80 ‘C
100 r-min”, 4 min

wJod - _’@@@_’E ]

explosive particle  powdery explosive

B R LA K 25 R 4 A
Fig.1 Preparation process of low detonation velocity emul-

sion explosive
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CHINESE JOURNAL OF ENERGETIC MATERIALS

(3) Rk 3+ T o 43 500 3L Ak KR 245 %% 8 R A% o 1) 52
M < FH] %88 000 PR Tt 0 24 ) ME R R i 3 4 RO
BIE .

SR JFH e TN SN e S [ e BT o o B R 2
AR A, I AR S G Y SR A LR SME N 32 mm,
M4 28 mm, KJF 500 mm. PHEEEEIFE 60 mm,
W 2 L BCE 3 E 7

(4) 75 vpoge M s i H 0 D0 < 0 591 o BB A 98
JE B 15% .20% . 25% .30% B FL AL KE 25 50 g
TEREVEAS A B 2L A K 2 2R 2 0 B0 kL 48 F0 2 Bk
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Fig.2 Schematic diagram of air explosion shock wave pres-

sure test device
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Fig.4 SEM images of diatomite particle shape and internal

structure
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Fig.5 Morphologies of explosive samples with different mass

fractions of diatomite
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Fig.6 Diatomite sample and particle size of emulsified ex-

plosive with different mass fraction of diatomite
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a. individual diatomaceous earth particles are

coated with an emulsified matrix
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b. schematic of adjacent explosive particles
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Fig. 7 Schematic diagram of diatomite particles coated by

emulsified matrix
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23 IMUMEAZTEBR.ZHBREMTEENEER
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Xof fef 9 b BT B A3 B 0 5% . 10%.15% . 20%
25% .30% .35% 40% 1 LAk X 24 1 A7 %85 R AR s )
i, M EE R W3k 2,

FT 2 R[] HE e 4 i o Bl Ak K 2 1) 2 R R AR R
Table 2

sive with different diatomite contents

Density and detonation velocity of emulsion explo-

/% p,/g-cm™ D/m-s”!
5 1.11 misfire
10 0.93 half-exploded
15 0.79 2561
20 0.70 2327
25 0.62 2099
30 0.56 1862
35 0.51 1655
40 0.47 misfire

Note:  is the mass fraction of diatomaceous earth in % units, D is the ex-

plosive explosion velocity, the unit is m-s™, p_ is the density of the

explosives in g-cm™.

HH 2 2 AT, A B a4 B0 B R 5% F10%
BF K5 24 53 000 & A FE R R 1 IR 423X 2 TRk 1+
L5 3 B SO RN A6 22 B A AH LE 3 5 SOk M (k2
A R AR 20~200 wm, # 4 0.05~0.10 g-cm™,
B RERE/IN o s HERE S5 AL Y e Y s IO 6 )
T LA A5 AR 3% Bl BE i B A b 0 BTk ik
SRU Rk 0K R 42 O 200~300 um, % JE K
0.25~0.27 g-cm™, BUAR HORL AR HE 3 5 10k A Ak 2
TRAA R AH 2 BE R, HN B0 09 A= 4 AR 25 B il A A &
25 PR PR . 24 FL A SR 40 7 ek ORI
ol rel 5 B 0 PN R A AN BB T B 8 50 A A R
HCKE 25 7 B et B R A% 4

MRESE T EON 15% B BN 2561 mes™,
BN 0.79 geem ™ MEZ IR BIAR E HR SR, BE A REEE LR
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Fig.8 Schematic diagram of initiation principle of powdery

explosive
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Fig.9 Pressure-time curves of air shock wave of emulsified

explosive with different diatomite contents
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Fig 11 XRD patterns of diatomite and emulsion explosive
residues
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Fig.12 SEM images of explosive particles stored for 2 d and
120d

=3 NIRIB B A AR 2GR R AT 2 d A 120 d
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Table 3 The detonation velocity, peak pressure of air explo-
sion shock wave and average particle size of diatomite sam-
ples with different mass fractions during storage period of 2 d
and 120 d

2d 120d
ol% v, P 5(0.5) v, P, 5(0.5)
/m-s™" /MPa /pm /m-s”"  /MPa /um
15% 2561 0.061 550 2489 0.058 560
20% 2327 0.05 460 2252 0.048 460
25% 2099 0.041 400 2001 0.039 390

Note: v, is the detonation velocity of the explosive, The p_ is the peak pres-
sure of the air blast shock wave. $(0.5) is the average particle size of

the explosive.
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Preparation and Performance of Diatomite Emulsion Explosive with Low Detonation Velocity

SUN Bao-liang, HUANG Wen-yao, WANG Quan, CHAO Jie, TAN Xin, NIU Cao-yuan, HU Jie
(School of Chemical Engineering s Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Diatomite particles with size distribution of 200-300 wm were used as emulsifying matrix carrier to prepare low deto-
nation velocity emulsified explosive. The microscopic properties of diatomite were characterized. The effects of diatomite mass
fraction on the particle size and detonation mechanism of explosive were analyzed. The density, detonation velocity and air ex-
plosion shock wave pressure of explosive were measured. The compatibility of diatomite and emulsified matrix was tested. The
results show that when the mass fraction of diatomite increases from 15% to 35%, the particle size of explosive is negatively cor-

~* and the detonation ve-

related with the content of diatomite, the density of explosive decreases from 0.79 g-cm™ to 0.51 g-cm
locity decreases from 2561 m-s™' to 1655 m-s™'. The peak pressure of air explosion shock wave decreases from 0.061 MPa to
0.023 MPa. The addition of diatomite has no effect on the thermal stability of emulsified matrix, and the diatomite and emulsi-
fied matrix do not react with each other under room temperature or heating conditions. The detonation velocity and the peak
pressure of air explosion shock wave of the explosive stored for 2 days and 120 days drop less than 5%, indicating that diatomite
has good compatibility with emulsified matrix.

Key words: diatomite particles;emulsion matrix;low detonation velocity emulsion explosive ;thermal stability ; compatibility
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