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ZENG Song”, ZHANG Kai?
(DHuili Branch, Sichuan Zhongding Blasting Engineering Co. , Ltd. (Sichuan Liangshan, 615112)
@Gansu Hero Petrochemical Co. , Ltd. ( Gansu Linxia, 731601)

[ABSTRACT] The new branched polymer emulsifier ( chlorination polymer emulsifier) was synthesized from polyisobu-

tylene succinic anhydride (PIBSA) and alcohol-amine catalyzed by chlorine gas. Through the study on synthesis mecha-

nism, the analysis of spectrum and the test of storage performance in laboratory, it shows that the matrix performance of the

emulsifier is good. With the addition amount ( mass fraction) of 1.5% and 1.2% respectively, after altering high and low

temperature successively for 9 cycles, the degree of matrix crystallization matches that of imported polymer emulsifier with

additive amount (mass fraction) of 1.5% . In three groups of industrial tests, the initial detonation velocity of latex matrix

produced by chlorination polymer emulsifier (mass fraction is 1.2% ) is 3787m/s, meeting the performance requirements

of emulsion explosive produced from imported polymer emulsifier. After transportation for 500 km in mine and subsequent

storage for 30 days the latex matrix prepared by the chlorination polymer emulsifier has the least attenuation. Therefore, the

application of chlorination polymer emulsifier latex matrix can reduce the amount of additives to achieve the purpose of

reducing the cost, but also can replace the foreign imported polymer emulsifier. It has good blasting effect and stability in

bulk emulsion explosives.
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4 0.961 3 968
1.004 3 787
# It 6 AL, AL B A FRLALH 4
2 RO L TR P i 5 9 11 785 40 T 3LAR ) L A P2 i 3,
TSI A PEREAR X4
3.2 IR RATIEEE R AT i )
SRR 1Y 27 43 R A A S 4 0 SRR, B R
3 HCBAERAT T, SR )5 WA BN T e 6 26 T T o
AR e B A 7,
4

3 MmN AR

3.1 EFLEREFAY RN
¥ 3 FhFLACTI N T Toalk A 7= o Bl 1727

K7 DR

Anti-turbulence device for matrix

Fig. 7



$32- B A M

5549 B 4 )

Wi HIa T2 8 WU B 1K 500 km, SR 5
4 BB SR Hh i 30 d, SRS X 3 ZH BT A
s HEATAMURT EE, UL 8

3 ZHC J ) R O o 2 T ) IR BB &, BB AAR T
W, R PR R S5 P A TR | A I 53 4
7, Hd HEEEH 20 em, Z 350 mmPVC &,

AT RBRISE 3 AR e sk
Tab.7 Performances of three matrix after

turbulence test

ey B/ (g em™) B/ (m-s™")
1* 0.93 3 658
0.90 3 604
2t 0.90 3442
0.89 3411
4 0.90 3692
0.94 3 653

IR, 3 AR T7 7= I LI RV RE S A
Jr s, (H R A s 2 1 FLAR R H il 2 i 7L
JB R /0, AT LA TR B 5 3k g 2 1 LA R L
7= AR E A PERE

4 Zig

1) 3 55 A WAL FE 43 A7 RN 21 A0 63 LA B A i 3t
PRFBAE , VLA 625 19 PIBSA J= i A H 21
X2 5 i — 20 i S50 = S RGP, 91240
ISUE T A& o T 3R i A A E RS M RE I
2 5 1 2L oA [ R BE

2) i Tl REe v LA 545 h 2538 R A4k
Birm R H A& & o3 1 2465 E
AL EE T 0 b e RE X RS B0 HE 11 = o7 FLAE A

(b) 2*
K8 A g0 AL B

Fig.8 Matrix appearance of turbulence test

(c) 4

L A7 10 7L 6 S5 A ) ) 1 B 5 44k 2 E 4T 158 500
km 351 30 d HYRE AR E PERELLSR |3 ML AL AR
7R A RESS A R 0 S A w1 LR H
A7 R SR TP RE S b/, DL T IR A ik i 23
FHALH E 7= S PERE, [ AT LUK 203 1 s 5L
P L A 7= A LB RE T ) 45 A PR RE 2R

£ % X #

(1] 3O, da i 3, 5% 4 AR TR R AR A4 R0 8L 3%
TRACFL A KE 25 B B AR B B 2 e [0 ). JR A8 #F,
2019,48(6) :7-13.

LUW C,MENG Z Y,MA J,et al. Effect of emulsifier
and oil on the stability of bulk emulsion explosive matrix
[J]. Explosive Materials,2019,48(6) :7-13.

(2] Wi, Tkds. SR A 7 LA KE 25 R TR 73 180
W T R[] MR HE,2008,37(3) 1 14-16.

SHEN H C,HE X Y. The technical control of the chlori-
nation production of ashless dispersant for emulsion explo-
sive[ J]. Explosive Materials,2008,37(3) :14-16.

[3] TEMSE FLACKEZE[ M. 2 BR. 63T 164 Tolk H ARA,
2008.

WANG X G. Emulsion explosive [ M ]. 2nd ed. Beijing:
Metallurgical Industry Press,2008.

(4]  BJRIh. w57 B LA 005 B LA A 240

FAETERZIR [ D] . R AT H Rt TR, 2014,
LU Z K. The synthesis of polymeric alcohol-amine emul-
sifier and its effect on the storage stability of emulsion ex-
plosive[ D]. Nanjing: Nanjing University of Science and
Technology, 2014.

(5] SKOUER, ALRREE, ATES AL, 45, Mt e 7L A6 70 19 45 nd S H:
FEFLACKEZ i I [0 ], BB b1, 2013 ,42(4) - 6-
9.

(T#% 38 W)



- 38 -

T

)

5549 B 4 )

[10]

[11]

[12]

[13]

Science and Technology,2007.
PRI, A, T 7eaS, 4. AR 2R SE ) 245 9 T 5T
[J]. KT ,2005(4) :6-9.
CHEN L K,SHENG D L, WANG K G, et al. Study on
nanometer tungsten type delay charge [ J]. Initiators &
Pyrotechnics,2005(4) :6-9.
PR R YR A 90K CuO XS R AT 2y
PAERE SRR B BRI [ ) ], Bk 1, 2009, 38
(3):25-27.
HUANG Y S,CUI C C,LI J T, et al. Effect of nano-
CuO on the thermal characteristics and burning charac-
teristics of tungsten type delay composition[ J]. Explo-
sive Materials, 2009, 38(3) :25-27.
E A R IR AR SF. AR Fe, O X 48 5 AT 1]
RBRIERERSZ R [ )], % BT KE, 2008, 16 (5):
507-510.
HUANG Y S,LI J T,CUI C C, et al. Effect of nano-
Fe, 0, on the burning characteristics of tungsten type de-
lay composition[ J]. Chinese Journal of Energetic Mate-
rials, 2008, 16(5) :507-510.
KTy, EREE PR, B BN K B X AR A 24 5 )

[14]

[15]

[16]

ISR [ )] KT ,2010(4) :32-34.

ZHANG F,WANG Y L,SUN L, et al. Influence of CNTs
on the delay time of tungstenic delay composition[ ] ].
Initiators & Pyrotechnics, 2010(4) ;32-34.

K7 KNG, T e I 245 SESPRS BE A2 PR [ T]
JTHRAET, 2014 ,41(16) :120-121.

ZHANG F,LIU Y Y. Analysis of the factors influencing
on the delay precision of delay composition [ J]. Guang-
dong Chemical Industry, 2014,41(16) :120-121.
FERE, ESE G2, Ze/KCLO, B0 JGER I A] 5
AT CR[T]. FHREM K, 2008,16(5) :487-
489.

YAN N,ZENG Y Q,FU H. Relationship between laser
ignition delay time and charge density of Zr/KCIO,[]].
Chinese Journal of Energetic Materials, 2008,16 (5) :
487-489.

KRB . PRIt B XoF Tl v R A SEE ST N (] £ 5
[1]. MEaEEsHt, 1997, 26(2) .14-16.

ZHENG X G. Influence of environmental temperature on
the delay time of electric detonator[ J]. Explosive Mate-
rials, 1997, 26(2) :14-16.

YO0 0000000000000 0000000000 0000000000000 000000

(L#EF3271)

(6]

[7]

ZHANG KM, NI O Q,YU Z Q,et al. Synthesis of alky-
lol amine emulsifiers and their application in emulsion
explosive[ J]. Explosive Materials,2013,42(4) :6-9.
BN, oK R A AR AL, A5, FLALHE 245 R E ey
TEWESEL )] MR g A1 ,2013 ,42(2) :34-36.

HUANG L Y,ZHANG G H,TANG D H, et al. Testing
method study on the stability of emulsion explosives[ J].
Explosive Materials,2013,42(2) :34-36.

SRR M, MG, S BRBE s R AR L R T
FLAGRZMR ()] . HEREARF1,2017 46 (1) :17-23.

WU Q J,TAN L,WU P, et al. Influence of environmental
shock on the demulsification of vehicle-mounted emulsion

[J]. Explosive Materials,2017,46(1) ;17-23.

(8]

(9]

BRSO BB, A LA R A FLAL A 24
SR VERE Y52 i B SR T [ 0] B AR 41,2010, 39
(2):14-16.

HUANG T F,RONG G F,YANG S G, et al. Effect of
emulsifier on the quality performance of emulsion explo-
sive and its practical application[ J]. Explosive Materials,
2010,39(2) .14-16.

SRAM XK 4. RALRIRAL & KR BIR 2 FLAL K24
PEREBSE (D], MW ERHE 2017 ,46(3) :36-39 ,44.
ZHANG J Z,LIU D W. Properties of mixed emulsion ex-
plosive used in large-diameter deep-hole water-bearing
blasting [ J ]. Explosive Materials, 2017,46 (3) :36-39,
44.



