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[ ABSTRACT]

a super large mine aboard was optimized, and a waste engine oil-based emulsion explosive was prepared with a small

On the basis of research on the resource utilization of waste engine oil, the cost of emulsion explosives in

amount of sodium chloride instead of sodium nitrate as an aqueous additive. A basic experimental study was conducted to
obtain its water phase crystallization point, storage period, pumping frequency, resistance to turbulence, detonation speed,
and rock fragmentation after detonation. The results show that the addition of sodium chloride can reduce the crystallization
point of the aqueous phase by about 10 °C, and the prepared emulsion explosive has good storage stability, which can meet
the needs of multiple pumping and long-distance transportation. The detonation speed can reach over 4 600 m/s, with a
martyrdom distance of 14 cm. Although the blasting performance is slightly reduced, it does not affect the use in mining
blasting. The rock fragmentation after blasting meets the requirements of mining excavation. Compared with the cost of the

original formula, the cost of emulsion explosive can be saved by 49. 59 dollars/t, which has certain practical value and

economic benefits.
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Fig.1 New engine oil and treated waste oil
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Tab. 1

Comparison of parameters between new engine

oil and treated waste engine oil

ZH HHLIM S HLIH
BHFNE (50 C)/(mm® - s7") 54
BEHEERE(40 C)/(mm® - s7) 26 46

MPE/ (M) - kg™") 39.9
N/ C 240 160
(25 C) /(g em™) 0.83 0.90
w( Bk /% 0.77

w( KA /% 2.62

w( K) /(%) 0.92
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Fig.2  Molecular structure of the two emulsifiers
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Tab.2 Formula of aqueous solution

%

KA MR ERRIN EdkE K BER
1 75.2 0 0 18.7 0.1
2* 72.4 2.8 0 18.7 0.1
3* 72.4 0 2.8 187 0.1
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Tab.3 Test results of density and viscosity of

emulsion matrix

FE/ (g em™) BB (25 °C)/

BALHT k0.5 h 5 (Pa-s)
1" 1.36 1.10 64.5
2* 1.36 1.10 86.8
3* 1.36 1.11 95.8

M 3 WTLIE 3 Pl 5 e b s, %
BRTLLAS] 1.10 g/em’ A, R R, 55 Y
FUILKEZG e 25 9 B BOR 27 F0 3% ZLIE L T AE 25
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FLIE I 5T B 0, 43 B SRR Sy, A B S iR R Y
LA VA W BEL A T b AR 1) e AR | ARG T K AR B AT
Bt e T+ T 2L I B R L %1 AR
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TE 12 LA AR ECR PG IR 5, 6 3 AL 3 o
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Tab.4 Results of high and low temperature cycling test of latex matrix

LI U S B R e I ik /g
F2 K H 4R 6K 8 1K 10 K 12 1K
1¥ 0.011 0.012 0.015 0.027 0.041 0.063
2* 0.011 0.012 0.012 0.018 0.027 0.035
3 0.011 0.012 0.013 0.021 0.028 0.037
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Fig.3  Conductivity of latex matrix after high and low

temperature cycling
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Fig.4 Changes of 3* emulsion matrix after several high

and low temperature cycles
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Tab.5  Results of pumping test of latex matrix
LI FiE2 IR ik 3 W ik 4K
HE T A Ui B PR B T i/ g A T B N PR B ST e/ g A TiF B A PR B T H/ g
1* R4f 0.011 Rir 0.018 EER T 0.032
2" R A7 0.011 R AT 0.013 R4 0.018
3* R4t 0.012 R4t 0.013 Rir 0.016
k6 SURARAA SR IE M R 4 R
Tab.6 Results of anti-bumping test of latex matrix
L 200 km 400 km 500 km 600 km
WE g b MR MR M i, M o
1* R4r 0.011 Rir 0.016 Rir 0.022 EERI T 0.054
2" RA4f 0.011 R4F 0.012 R A 0.014 Rar 0.018
3* R 0.011 E§/ae 0.012 R 0.015 R AT 0.018

AT RS, 7E IR Bl — V1% 2 i 15 00 T
PEATSEAER , MRS RN 7 fis
AT SUACKE 2Rk Ae ) B B MK 4 R
Tab.7 Test results of detonation velocity and

martyrdom distance of the emulsion explosive

FLALKEZY PR/ (m - s7") FRIE B/ em
¥ 4 688 13
2* 4 725 13
37 4 664 14

HH 2 7 AT LA 22" ZUAKE 24 10 3 A X e s
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Fig.5 Charges before blasting
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Fig.6  Outcomes after blasting
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Fig.7 Excavation surface of the third layer after

blasting of the emulsified explosive
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Tab.8 Fragmentation analysis results after blasting

%
- B 5 H
i% <1200 <1000 <600 <500 <400
mm mm mm mm mm
2 100.0  100.0  96.3 92.1 85.0
3* 100.0  100.0  95.9 92.1 85.9

BT AT LU 3 LA KE 25 AR B ROR R AT
SRS Sy T R A A, R 8 T LLE
B 30 27 LA 2R A I A G TG
B 200, FF A0 ILs s 2K, i, 3" 27 5L
T KEZGFL N AR 5059 4 687 m/s Fll 4 747 wm/s 5
HAHZEANT, U Bl 2D i S AL A s R A A
AT 28 LA KE 24 0T DA L Ll AR =R
3.3 IENMAEX

I B, (A AL AR RS RN AE Ik
BUIR LA K25 75 0 5010 1 J2 K 245 Jo o R 25 SR
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A9 FUILKEhRARM £ TR A
Tab.9 Cost in US dollars of the aqueous phase

of emulsion explosives

FETL/t
2 | o
Yizs HERE:  WHERAEN SMkEN K R
2# 743.60 1 841.79 0 2.76 3 048.80
3* 743. 60 0 70. 66 2.76 3 048.80

TSFREN R 7 1 841. 79 £ T0/t; EALAN R 1
4 70.66 K0/t FFLAKEL BT LR, $
Wi J A P AR T 49. 59 37T ; LA AR FHFL AL 4 24
10 000 t THE, T HAF BE BUAS 57 2938 49. 60 J7
XKoo, BA—EMATIE, [Fe, @ Aban e iz k
TR Rz R TE A i /D g R
FRAEN, BA — & B REA I SR

BTN AILIM A BT IR AL AL B % m I B AR 2 7= A
800 t JEHLI, Bl % 4 Ja B AN W 2R, LAk HE 24 1 1]
HEBAEMN, BHAr, Ze AL RE 2 5l
10 000 t o5, AdE IR DL B ZLAL K 25, 4 4 ] DA
AbPRFE LY 420 ¢ EAILIH . PRIL B AL (6 2 KE 24
Az PR R —FI AT AT R R ML A B =X

4 @R

1) FEE ML R FLACAE 245 i il 1 B S Ak
EAREE AR ENAE A K ARSI 7L, mT DL AT K AR BT
K, S R E 2t AR Ve R AT A7 B R
K I B R g v] LA 2 4 600 m/s, FLALKE
251 R 5 K LU A T A AR ) 451
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