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Study on Influence of Formula of Mixed Emulsion
Explosive on Matching Effect of Explosive and Rock
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Abstract; There are some problems as single formula of mixed emulsion explosive,explosive performance canmot
be adjusted timely according to different geological conditions existed in an open-pit coal mine,which lead to bad
matching effect between the explosive performance and rock low explosive energy utilization rate and large rock blas-
ting block degree. The influence of different components of mixed emulsion explosive formula on detonation heat, det-
onation speed and detonation capacity were analyzed. Furthermore ,the wave impedance of the explosive was calculat-
ed by combining the density and detonation velocity of the explosive. Combined with the field test,the split-desktop
4. 0 software was used to analyze the rock fragmentation of rock blasting,so as to study the main factors affecting the
explosives-rock matching effect of the formula of mixed emulsion explosive, providing a basis for the optimization of
the formula of mixed emulsion explosive. The results show that as the ammonium nitrate content increased from
75.0% to 79.5% ,the explosive heat value increased from 2708 kJ/kg to 3082 kJ/kg,the detonation velocity in-
creased from 4648 m/s to 4997 m/s, the explosive wave impedance increased from 53. 5 MN/m’. m/s to
62.5 MN/m’. m/s,and the explosion capacity decreased from 845 L/kg to 821 L/kg. Besides,the detonation heat,
detonation velocity and explosive wave impedance increase with the increase of ammonium nitrate content,and the

detonation capacity decreases with the increase of ammonium nitrate content. In order to improve the matching effect
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between explosive and rock and reduce the bulk rate ,according to the different rock properties of 1228 flat and 1180

flat plates ,two groups of mixed emulsion explosive formula are designed. One group increased the explosive wave im-

pedance by increasing the ammonium nitrate content by 10% , and the other group reduced the ammonium nitrate

content by 20% to increase the explosive gas volume of explosives. After the adjustment of the formula,the percent-

age of large rock was reduced by 6.5% ~6.8%.
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Table 1 B-W Rules

SRYERT S TR RN S8 S5 U BB FRER
H & {5 H,0 2H + 0 =H,0

C &4k CO,EEAR RN HER C C +0—CO
0 AF4H CO EibH CO, CO + 0—CO0,

0 A AN O, FF7E 0 +0-0,

NEBAF , S H, £ AN E,LY N +N-N,

1.1.2 BEEHTE
BRABEBRRIRESE=YRE , 533
e, FRAAKX)ITERE.
Y n; x 1000
- 2 m;Me,
A VLIRS Y, n WSBREERFY
B EEIRY; m, NKEZS © AP IR Me, R HEZS
LT R,
1.1.3 JREeyE A
TR R AR B e R e
RSB RE AR (2)
D= 2K -1Q, (2)
D HRE, m/s;Q, HEARH, K ke &
EEF Y R SRR

vV x 22, 4(L/kg) (1)
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LAraR 5 88 KR DL K 25 B 07 O B (IR 3%
2) AT RRA R A R B ke MEZE MR
i RSP R ES YRR (REKS) .
R4 B-W ML, B Sr ARk SR 75 R
Cs 315 He 002 057,458 Nop 6 — 31. 02H,0 +2.1CO,
+2.3CO +10.3N, (3)
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Table 2 Formula of mixed emulsion explosive used now

KA T FERC
THBREE/ %o 7K/ %o AL/ %0 YH1/ %o
780 160 12 48

®3 KAREESURNE

Table 3 Quantities of each component of explosive

1 kg YEZGHETTR YR AY R/ mol

YIRAR  YRAE/mol

C H 0 N
Rk 10.34 0 41.36 31.02 20.68
& 6.27 0 12.54 6.27 0
sy 0.16 2.88 5.12 0 0
Bl 0.071 0.852 1.846 0 0
AL 0.028 0.616 1.176 0.168 0
1 kg EAB SR TFYRNE 4.348 62.042 37.458 20. 68
x4 EVREBERR x5 BEHEEHESER
Table 4 Enthalpy of formation at Table 5 Results of explosive performance calculations
constant volume of each substance By (- kg') BA/(L-kg™') BE/(m-s™)
BRES (g oy 293 1023 4360
353.46 10.340 3654.77640
mﬁ?giﬁ) 281.86 6.270 1767. 26220 1.3 FRAS SRIEHEERKE RN
] 661.55 0.160 105. 84800 R4 I B HT L i2 ’ YEL R —RF G B 5 1R
Bl 392. 88 0.071 27.89448 B, BRI TRLRBRBRA I HEE
2463 1470.68 0.028 41.17904 HWEHIZE1.15 ~1.25 g/cm’ ZJH, AFIBEHYEZS
KCRE) 24035 31021 TSSO A
_hm o L9 o WELFTARI I, £t 10 4R & B4 A K
=2 S L 08 GLUT ks B RERA) R AR
VR R A R S RSP L, WK 6,

R 6 TRAASSEARIETLE R KB RE

Table 6 Explosive properties of different components and the influence of wave impedance

F5  WR# XK SR B SRR Kl L
1 795 145 3082 821 4997 57.5~62.5
2 790 150 3006 817 4928 56.7 ~61.6
3 785 155 2931 814 4859 55.9 ~60.7
4 780 160 2932 824 4860 55.8 ~60.3
5 775 165 2893 827 4824 55.6 ~60.2
6 770 170 2856 831 4789 55.1~59.9
7 765 175 2821 834 4756 54.7 ~59.5
8 760 180 2784 838 4720 54.3~59.0
9 755 185 2747 841 4686 53.9~58.6
10 750 190 2708 845 4648 53.5~58.1
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2.1 IR
B HEA TR ERT LS E Z T EAL,
I SRGEEALE B AR, MRS AR E

RGP IR, M= F 2 55 Y RANEUS 2K R F R UL
R EA KA, IR B AN &RE A, HARRE
W 1) 75 Tl B AR ALK, Tl BUBDK AR AL B BOK
RFEUDE R, 1 E R eR R, 7
1228 4%\ 1180 P39 LU H BURHRAY B L o
2.2 LIRS

N GE%F s AW R, 2 AR 1228 F &
1180 LA A B HEAT A 1 2 LR 2 A 1
AT BRI R A A YT, RR 73R8,

RT ERhFEBYE
Table 7 Rock mechanics parameters table

ME HE/(kg-m™) BEPERE/MPa  HHIRRE/MPa BEEE/GPa AR
1228 4% 2563 42.50 6.23 35.1 0.25
1180 ¥4 2541 46.00 5.82 34.2 0.24

*£8 AEATEREFKEHR
Table 8 Wave impedance of different flat disk rock
B EREE N30y 74 HREEG YEZG R BB/
(g-em™) (m-s7") (MN/m’. m/s) (MN/m’. m/s)
1228 4% 2.563 3670 94.0 35.0
1180 T4 2.485 3050 75.8 '

R SCHER[ 4 ] T AN KE 254 A S BT DL R AR 7E
BIFHICELEE N 0.8 ~ 1.7, % 8 W LIl
1180 F #1228 F & A4 A KEZH UL AL R ¥ 43 A 0
2.17 f12.69,1180 1 1280 4% | 5 H BLIERE KB
FEFEEHEEAREESEAHEICREASHETE,
T 1,

2.3 FEBARIEE

AFA A BB R, B3R i B B ) I A
Fo XTEBAYLA A, A A BRI BB T 5 3
(HE AFHEA RS ) , I3 4R FE R AR
BIKEZ s X P BEYLE A L, A AR EER AR NS
BEARESKRIEFRERNRCR , BRE RS P

K2 s 3 TRBEPTA 7, A A IR R E LUR A R
W E, B ERBEARNIES, AREAHEE
AN IER 9,

A1 SRR
Fig. 1 Flat disk block

R FREREFZANEG LR
Table 9 Exploite properties recommended for different rocks

BAHER KEZHERE
RERKS  WHH/(10kgm™.s7)  HEBRE/MPa BH/(m-s™) FEEH/ (10 kg m ™ sT)
14 ~20 160 ~ 200 140 ~200 6300 75.6 ~88.2
9~14 140 ~ 160 90 ~ 140 5600 67.2 ~78.4
5~9 100 ~ 140 50 ~90 4800 48.0~57.6
3~5 80 ~100 30 ~50 4000 40.0 ~48.0
1~3 40 ~ 80 10 ~30 3000 30.0 ~36.0
0.5~1 20 ~ 40 5~10 2500 20.0 ~25.0
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M3 8.9 WTLIAH, 1228 FRE R HBREN
4000 m/s B¥EZY 51180 F-£5E A FIERE > 3000 m/s
HIXEZE . 25 58 3 BLA AC J7 Sehr e AR S5 3R R
AR 72.9% , ¥ 55 1228 P& BT kEZTHIL 1R

B 5400 m/s; [ 2 1180 P-4 fir s KE 2 BB It oy
4100 m/s, HR4EZR S BEMETTEAEBA BT 2R 1
XHBCT S B TR PRI 3k 10,

®10 RUEMRERANLESTA
Table 10 Optimised formula for mixed and emulsified explosives

FRME  BERE % K% FAEH/% W% ERREE/ (m-sT)
1228 790 150 12 48 4150
1180 770 170 12 48 3200

2.4 MRAXE
WRBE A 0 B AR N R BUSUOR 5 R PR 48

5, R Split-Desktopd. 0 FRIFXTH K AR A A HLE
#Tgt i, Wk 11,

®11 YWEHETHH
Table 11 Statistical analysis of data

o BREARE /%
<70 ecm <90 ecm <120 em <150 em K

1228 61.00 80.25 83.95 87.8 12.2

1180 63.52 82.64 84.36 88.1 11.9

BB 65.33 75.26 78.69 81.3 18.7
M= 11 LA 3 REC T BRI BRI L,

LSBT KR ZE M 18. 7% 2 HIFE 2 11. 9% ,12.
5% 30k ( References)

2% . [AIXELY BAREEMEA T I, R EL AR
FAMIEGAD SR TNABREA SAAILER
B EHILEEmMSE, WE 2,

B2 RESH
Fig. 2 For block degree analysis
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