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2.1 KFIENEE

SR ) < A R B (AN (TR 4 (SN) L AR, [ 24
AR WL 7 0 A BR A W) 5 52 & il A, Tl 2%, ik 607
A T4 BRZS 7 5075830 5 Span-80, AR, Bl i T it 7 ( -
) A7 BR A R R R AN ROt ) s B R (Bh D)
0.01 mol- L™ Z A AL ;11 H SR R 5 1% B k4
7 T T T s R TR 5 T 5 A T ik 5 2RI K 4

S AN AR < A B CIELE B 1 28 b, i 48 o 42
2.4 cm, R N 16.65 cm?) ;43 8 K OF 5 Hn 34
B BT RGBT s o 2E OB s SO R B A B B e
T 7K V8 5 T 2 5 BEAR 5 HE TR M s 3R T 5 100 mL
E 5 2% 5 .
2.2 IBKERMIACEANHE

K HE A ) B < e R 1 IC T R PR R ) Y TR
i R B AN K TR & A %2 90~100 °C,

AR B A R BRI R AR AR A
4Eh . Span-80 IR A N % 80~90 °C.

il A L S T2 1R 5 A L M 3 T ) o A A R
43 %14 600,800, 1000, 1200 r-min~ F1 1400 r-min™",
W 53 WO 1 B SRR 2 0 fH , 7E 40 s YK KA I TR
AT I B0 AR 4k 2 PR A BT D 3 min il
AL . P S G R BN R
45~50 °CHfin A& & 0 i B2 60 5 B 18 JF 17 1k 2% )
b, B 5 4k B R Ll As LA dE 2 .

R BRI B

Table 1 Formula of field mixed emulsion explosive

compound

components AN SN 0% diesel H,O  Span-80

wax

mass/% 72.50 4.00 1.50 4.00 16.00 2.00

23 WHIAKRERZHIESHKEMNAZ

TEZ R T HL80 g 7L I KL it ke A 75 524 100 mL 1Y
SRR G AR ST AR B R R O AU 0.5 em?, $5 4l
FEJE LS emes™ 3 B (R E Q=2.5 cm’-s7") MV T
i A R Y A WG 0 2 28 B R BB 0L B 4 TR
e P, e AL Jo 2 sk W B A i 8 R R SR 2R 0 L v Y
T A SR ) I B 1L W o 11 D[ Y (S VA e VA 1
W25 LA KE 24 0 R B A i ORG BE TR AR JE 2 1 3
SRR E T .
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2.4 FLECE kLB K

B ) B T ) A Y 2L R R TR UL B A R
0K .5 YR 10 U, 1 PO A BE A 4% 20 43 HICAH 5L
JiE R TR A o WOk BE AR Tk S S8 LS g AL
Jig 5 5, o FH B B T3 40 T 100 miL S b f ik
JE il #E 0.05%~0.1% , { FH e Sk Vi 8 4 75 D i 341 %)
TN AE A A it R, W AR B kA D3, 2],
2 4R 0 T R T2
2.5 FLESE R i

B A ] 5 T A Y 2L R R UL B A R
0K .5 YR 10 U, 1 FH G2 i 1l 35 WL %3¢ 4 F80 R VT 1)
AP, R AG R 400 1 o 3 PR IR ) A8 O 1k of
e MR R R AE 5% Eh R IR I Wb 2 h 205
394 165 R R /> o R U0 LS R BCAE T R L
B 20T 01~ 2 35 A il RS T TR O R A B
1O, 40 2 Bl B % 22 149 5] 4 B o 4 55 3¢ 7 7l 3
U T O
2.6  FLULMEZARER ST HENK

A TRl 5 N A A IEZ S B HF R 0.2, 4,
6.8. 10, & FRIL 20 g 43 5P F 50 mm K5 = ML,
BT IMA 180 mL /K, 75 2 i T #f &2 24 h
J& R BN S — e TR AR AR B 25 mLR
WTHEE T, A 10 mL PP VA W, 2~3 VR 15 Tk 46 7R
VW, LS8 A S bR 1 TR E B AL 6,30 s R
AR, 2 2, g 2 E PR IR 00

VA VR R I A R R N A RS R 4
i (CoH LN, A B A 2 (HNO,) |, F— a2 MR B 19 S04
AR Y T VR TR 8 S L A R i R BV AT A A R e 1Y
T, RO RN
4NH; + 6HCHO — (CH,) N ,H" + 3H" + 6H,0 (a)
(CH,)N,H" + 3H" + 4OH" — (CH,), + 4H,0  (b)

R A1 TF A6 Y SRl B v I R A AR s e (1)
AT AR 25 20 LAk K 24 1 i 7R i BT o

VN x 0.08004 x 180

Mynno,) = (1)

NG 25
K, m R BB A, g5 VORI A T AR 1Y S A AL
s 7 V5 VB 1) 22 THE, mL s N R SR N s o T TR JEE
JRUEPE , mol-L7';0.08004 & & 22 vi 2% HE Al FR B 1) e
H,g-mg'.
2.7 FLULMEZARENR

B ATl 5 N S A IEZ S B H R 0.2.4,
6.8. 10K, % FRHL40 g 4 B T 50 mLEEMR P, K
ER 50 °C, 5 FH TR B2 7L A K 25 1
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3.1 HFE XY 2L E AL T RLIR Y 2 00
2 0 4% 2H U TR P PR AR

R 2 FLUBCHEE IR T AR A DAL 2R

Table 2 Average particle size of emulsion matrix

. rotation speed D, D, Dy,
serial ’
/remin”! /pm /pm /pm
1# 600 9.6 ~ ~
2# 800 8.5 10.6 ~
3# 1000 7.2 8.7 10.2
4# 1200 4.8 6.6 8.7
5% 1400 3.7 4.9 8.0

Note: 1) D, is particle diameter before extrusion; 2) D, is particle diameter
after 5 times of extrusion; 3) D, is particle diameter after 10 times of

extrusion; 4) ~ is serious crystallization.

i 2 n] DU A FLBORE 5t 30 ™ 30 & 22 1T,
L3 AR BT R ORI 1 22 RGO Bl ) A A
B 38 KTk /N o % /N T 1000 remin T B A A9 2L
32 AT kAR KT 5 pm  FUARRIOR RAE . 5%
KT 1200 remin™ W il 4 (19 2L L BT %2 R 10 K E
FHRARNF 10 pm, HERER R E o X F R R A
JBT, A SR PR B L3 S R T O bR TE P i R T
P ALEL (Q,) 7 i TG B A AL TR A AT A
T FE kA2 (D) F- I Bl ] (o) 19 22 L LG5 G &R
THAEARH B AR 0, 2) .

d D’
P
Ao, DR ORI AR, wm s ¢ R FUB JE R A AR Ak
1], s

A3 Bk Ry, T EE 5T W 7 52 B sh A e 2 bl
BLAE W53 268 8 |, 75 R T 5K 1 AE T T B 038 KR
AL BE A R 1R .

BB e R R Tk AR H N RO A R VR
MRGMG, BREE S ERBE 2, R Z R EL
I 5 Jo VR i ) 5 5 AR R G K, AT ARG K, SR T 5K )
W/, R G RE R . A AR ThAETE BT o,
JiT ) 78 SR AR, 32 1R 5 25 5 30050 1 2 2 1 D0 s 1 °F-
A7 BECIEL 2a) 1) R T — M 1M1 g (181 2b) , 3% T 1 741) 235
3£ I3 AC A 795 {00 % T 5K g B R BT TR T i R
B it R T ) A 3 T 9 M R BB A VR L 408 Ah A T
SRR

(2)
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Fig.2 Crystallization process before and after extrusion
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Fig.3 Micro morphological variation of emulsion matrix before and after extrusion
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before extrusion
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AL 7K 45 R AN [ B A IR, 5 B0 24 30 20 A o s 2 7L
B 3 o i) A KL AR KT 5 m I, 52 30 25 5% TR S A W
PREE &, W IR )™ o 5 LK HE T 45 KL AR /N T 5 pm
W, 32 8l 25 5% 5 i 7L HE JFORL 70 AR 3 R, (H R W
W R A, PUBF IR RE SR Tt .
3.3 HEMIAMIEHHRZMHENR W

FLALKE 2578 Z AR 3h 35 5F R WO s oL T, 5L ik
WM ZR v T HILER L 1 B3R T PR BT B0 A
(5], i 5% 56 J38 o AR B AN [ 0 A0 M 5 5 1 S TR e
THOKR M 2RI 2 AP B8, WL, RHA
JKC P T I RE il TR e A ) R T L B ke Y S LAk
VS g SR EME R R . TE—E AT IR b i i
R T LA KR 25 1) S S B IR R e ME 2 I 2 AR E
PEASCEE o 1B 4 O 3L AR K 2 K Uk AT e /Y S 0
X HE o

a.

b. soaked for 24 hours

B4 FLAKE 25K ik I LA OO

Fig.4 Demulsification of emulsion explosives before and af-

ter water-soluble test
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S A2 FEHT A 1.59 6%, sh & 5% K 10 Wi i 2 4 by ) =
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#5 0 FLAR KE 25 B sh A5 B 66 0 0 Sl 4R o, HL A R A BT
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(9 LAk KE 25 52 3 B B R 10 WE Y IR B AT N
0.300 g AR Z EFLAKEL 1Y 2.14 £

/’u 19046

Bl 5 BYRUECS e 0] Tl R B BT A 0 52 )
Fig.5 Effect of extrusion times and rotation speed on crystal-
lization of AN
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ARG R R AL R R R AR SRS
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AR B /), AR AR
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Fig.6 Relation between viscosity and dynamic extrusion

times of emulsion explosive

F Pl 6 R, 3l 25 5 H T 45 i o 1 4 B LAk 1 2
RS2 A T X 51 o 25 A FLARKE 2985 B B 4 2 S8R
UE I 3G 2 3G K, Hoh il & R AR KT 5 wm M FL AL
Y25 K5 BE b TR R B K5 1200 remin” il £ Arig ¥ 1k
YEZG R BE b TR B dRe /D o B A HE R IR 1 45 1
FLAGKE 25 S5 4 1R R B IR 5K, 600 r-min™ il £ 19 7L fk
YEZ5 52 K 10 YR BE T 2 326658 mPa-s, HiH 43%, It
B 2L A K 245 1 B B SR A AT R R e RS R B TR
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i, FL AR KE 25 P B R RE T W] AR Z S S BT E 10K
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R B G I TR AT AR R AE A2 B SRS L AR
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24 PN I A K R =2 B) B R D R T 51 0 n
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Fig.7 Fitting surface of emulsion explosive viscosity with ro-

tational speed and extrusion times
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Influence of Dynamic Extrusion on Stability of Field Mixed Emulsion Explosive

WU Pan-yu, LIU Feng, WEI Guo, WANG Xi-dong, LI Song-lin
(School of Chemical Engineering » Anhui University of Science and Technology, Huainan 232001, China)

Abstract: In order to ensure the safety of field mixed emulsion explosive, dynamic extrusion was used to simulate the charging
process of explosive. The stability of field mixed emulsion explosive prepared at different rotating speed was studied by laser par-
ticle sizer, microscope, water-soluble ammonium nitrate precipitation test and digital viscometer. The experimental results show
that crystallization instability in the emulsion matrix will occur in some extent under dynamic extrusion when the particle size is
larger than 5 pm.After 10 times of dynamic extrusion, the amount of ammonium nitrate released from the emulsion matrix is
5.14 times of that before extrusion, the viscosity increases by 43%, and the W/O structure has been completely destroyed.When
the particle size is smaller than 5 pm, the dynamic extrusion resistance of emulsion matrix is improved, after 10 times of dynam-
ic extrusion, the particle size of emulsion matrix increased by 2.16 times, the amount of ammonium nitrate released from the
emulsion matrix is only 2.14 times of that before compression, the viscosity increased by 10%, and the microstructure remained
stable.The dynamic extrusion process will accelerate the crystallization instability of matrix, change the physicochemical proper-
ties, reduce the performance of emulsion explosive, and is not conducive to the loading process. In production practice, it is
necessary to reasonably control the particle size D<5 pm.

Key words: emulsion explosive;emulsion matrix;field mixing;dynamic extrusion;stability
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