H406 M2 ok Vol.40  No.2
2023 46 A BLASTING Jun. 2023

doi:10.3963/j. issn. 1001 —487X.2023.02. 023

S A R K R A B R B L MR 2 Ry B

(PP EENINER 5% H By A BR A E], B R 400023 )

B OE: AT SR 09 KAk A0 6L R AL UL KR 25 7 5 R B B] BT B AR A A AR SR AT A e AL SLAL
YE 2 e liu oy AF A A A B AR ek b i8R e R R AR 25 SUA R & SUA R A B pe ) ) 49 AR 0 SR K
B, R A BHBACA  ACFHAA S BB L ey & ERSUILES . R KR8 IR K
I 5 R AR M X 4 A0 7 SRR ) BBy SLALIE 2 R e e ik A AL R M, RIE S R AV FH 4T SLAL R 172832
) -t FUAL X 25488 M AR AR T B 4 F SLAL R EPE-3002 ) &- 04 SLALXE 25 | 5 A~ 5L 4L 7] F #L4L #] Span80: £L4k
A 172832 = 1:9 & F B Lot 4] & 09 SLALME S5 A T AR 4T, T2 % £ 40 N SRR NG R X I8, TR sb B o
QRBIAE L 5T B RG24 AL, M BHURAERRE 1.2% 89 2 HIB AL AT H
HA, Bi83) 50 ~ 55 C o R AR 0.2% Tt A 2 Ao SRR F 0. 3% b AL ) Bt A7 1L FHAL 25
BB R, A FEIERE .05 ~1.10 g/om’, HATA X LT A FRBRIE, BIEL RS £
B G046 R — 50, BRI AT SN LAR G B R SR ) Kbk A R R AR o L A REEA 12 N ARt MR
PERE A R FFAE T, MRk 4500 m/s vA B JEE 16 mm A b R FES 6 cm VA R

XEE. aEMIIES,; AN, LA, AAesk

FESFES: TD235.3 XHRFRIRAS: A XEHS: 1001 -487X(2023)02 —0159 - 06

Development of Packaged Emulsion Explosive
with Full Appearance and Long Storage Period

QI Hong-xue
( Gezhouba Explosive Co. ,Lid. ,Chongging 400023, China)

Abstract; 1In order to develop a kind of packaged emulsion explosive with full appearance and long storage peri-
od, the formulation of the packaged emulsion explosive with the best natural storage performance was selected as the
reference object. The corresponding emulsion matrix was prepared by testing different kinds and proportions of emul-
sifiers,,and the corresponding packaged emulsion explosive was prepared by physical sensitization and chemical sen-
sitization. The storage stability of each emulsion explosive was evaluated by means of high-low temperature cycle tests
and water solubility tests. The results show that the stability of the emulsion explosive prepared by polymer emulsifier
LZ2832 is better than that prepared by polymer emulsifier EPE-3002. Among the composite emulsifiers, the stability
is best when the ratio of emulsifier Span80 to emulsifier LZ2832 is 1:9,which can be subjected to at least 40 high-
low temperature cyclic tests. It is expected that this packaged emulsion explosive product can be stored naturally for
more than 24 months. In explosive sensitization, hollow glass microspheres with a matrix mass of 1.2% are first phys-
ically sensitized. In addition, accelerant #2 with 0. 2% matrix mass and a sensitizer with 0. 3% matrix mass are used
for chemical sensitization when the temperature dropped to 50 ~55 “C. The aftereffect of explosive sensitization is ob-

vious,and the final density is controlled at 1.05 to 1.10 g/cm’. The results of batch production tests on the produc-

W FmBEH3:2023 -01 -31
TEZ R FFLLE (1989 - ) , 2, TREIN At , 2N RO it A= 7 O TR BORDESE , (E-mail) qihongxue@ foxmail. com,



160 O 2023 426

tion line are consistent with the experimental results, and the full and elastic packaged emulsion explosive product
with a long storage period has been successfully developed. The explosive has remained stable in natural storage for
12 months with the detonation velocity more than 4500 m/s,the brisance more than 16 mm,and the detonation dis-

tance more than 6 cm.

Key words: packaged emulsion explosive; storage period; compound emulsifier; compound sensitization
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Table 1 Emulsion matrix formulation

o y FLALH FLALFH FLALF
ngj W% K% R % *;;if/ﬁ% S;ngko/i/o Epgggo?/% LZngZ)%
1 74 9.5 9.5 4.34 2.00 0. 66 0. 00
2 74 9.5 9.5 4.34 2.00 0.00 0. 66
3 74 9.5 9.5 4.34 0.86 0.00 1.80
4 74 9.5 9.5 4.34 0.27 0.00 2.39
5 74 9.5 9.5 4.34 0.00 0.00 2.66
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Table 3 Physical sensitization

25 OB BRI A R/ % KEZy %/ (g - em ™)

1.0 1.22
1.2 1.20
1.4 1.18
1.5 1.17
2.0 1.13
x5

x4 REFE T

Table 4 Formulation design of accelerator

LS E A 5/ % D5/ % K/ %
1 10 10 80
2 20 0 80

S mIE O e (60 °C) I, f
PEAIIHI (0 ~ 30 min P ) APk B2 Gk PR, S0P 7R T FE
W2, S EUR AR BAE AL . (2R D 5
A AT DL AL AR L (B SE PR CR AN B35
TRAGIELERE R 55 C R, S0 30T A R Al 1o 38 T Al
i, B SRR 2 o (BRSO B A AT A it
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K BB AF TR K2 R e e

BRR

Table 5 Sensitization effect

B st HALH (A {12 3451 YE2Gm /(g - em )

e REE/C O MAR/% TOmAE/% 0 min 30 min 20 h
3 60 0.1 1 0.1 1.19 1.15 1.15
3 60 0.2 1 0.2 1.19 1.11 1.08
3 60 0.3 1 0.3 1.17 1.07 1.03
3 60 0.2 2 0.1 1.19 1.12 1.08
3 55 0.2 2 0.3 1.18 1.11 1.09
3 55 0.3 2 0.2 1.18 1.11 1.04
1 55 0.3 2 0.2 1.17 1.08 1.03
2 55 0.3 2 0.2 1.18 1.09 1.04
4 55 0.3 2 0.2 1.19 1.11 1.04
5 55 0.3 2 0.2 1.19 1.12 1.05
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Table 6 Initial performance of explosive

P it fgsd/ (m - s7") J AR/ cm
1 5212 7
2 5326 7
3 4927 7
4 4808 7
5 4547 7
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Table 7 Water soluble value of each sample

FEh 10 4~ IR 25 20 A~ R A 26 30 A~ R O 2R 40 A~ IR 2T
%7 JE KA % JE KA % JE KA % JE KA %

1 0.099 0.149 0.376 0.390

2 0.078 0.106 0.238 0.312

3 0.056 0. 060 0. 065 0.098

4 0.057 0.057 0.058 0. 062

5 0.072 0.095 0.147 0.216
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Table 8 Main production process

parameters on production line
AKAHTRLEE/C ARIELEE/°C FFLEE 3/ rpm P2BE/(t- h ')
100 ~ 105

95 ~100 600 3
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Table 9 Natural storage properties of each sample

ke WA PERE itifE 3 1~ A fitifF 6 1~ H
gﬁg I%JE/ 1 B4R T/ I%JE/ 1 B4R T/ I%JE/ 1 B4R T/
(m-s") MHE/cm mm (m-s") MHE/cm mm (m-s") MHE/cm mm
1 5118 8 19.5 4732 7 17.5 4645 6 16.8
3 5000 8 20.1 4747 7 17.0 4602 6 17.6
4 4918 8 19.9 4733 7 18.1 4630 6 17.8
x 10 BHERBABTFERE(L)
Table 10 Natural storage properties of each sample ( continued )
i 479 A 7 12 A
gﬁg i/ stk s/ i/ stk B/
(m-+s™) B/ em mm (m+s™) P2/ em mm
1 4408 6 15.2 4132 5 14.1
3 4515 6 16.2 4412 6 15.6
4 4582 6 16.9 4505 6 16.1
129-133. (in Chinese)
3 & <

BEICY AT A IR AH A REFR i ) AR R FL ALK 24
WK (ESE = e a2 T e BuR s e N |
FUAT B A LA R S IE L 1], 2R T BE A Ak o
E AU Z S L T2 O] —Fh oM
PR (R A A S A R T LA K 257 W

(1) FLAE57] Span80: FLALH 122832 =1:9 i, &
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