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Table 1 Sample explosive composition

Saaple explosive type

composition

A AN-FO(Agmoniuas nitrate-fuel oil)

0il 6%tX content

B No. 2 ENOKI Dynanite

Nitoroglycerin 30wtX% content

GIB  (wt%)

C Standard caulsion cxplosive Oxidizer Vater 0il
80.3 1.0 5.2 3.3
D—1 | llcat resistant caulsion cxplosive | Typc C containing | wt% of Thiourca

(TU dissolve in oxdizer solution;

D-~7Z| ficat resistant cmulsion explosive | Type € containing | wtX of Thiourca
(TU is mixed into caulsion as pulver
ulent body)

E Heat resistant coulsion cxplosive | Type C containing [~13wt¥ of Calcium
Carbonatc

F Hcat resistant ceulsion explosive | Type C containing | wt% of Thiourca
and 7 wt% of Calcium Carbonate

G flcat resistant coulsion cxplosive Type C containing 2 #t% of Thiourca
and {1 wtX of Calcium Carbonate

LU CoOBENRLEEY R, ILAMBEA, C, D-1.D-2, E, FRUGO 7T

R&HE 1 iU T -1,

Fig. LR+ R EHB IS0 g & BB (100 mesh
pass) L7z E8RHELORMAES0g & HEINDOIAKS g
L FL2IZRAL, NiE0bmn AT v L AFRAICE
ETH, CDAT VAR -EREICHR I h o+
AR ZBITATS, THORRPICHTHLITEA
L. AMOFRIC L 52 BERE LY va—-¥—T
LB L TMAN S, 6 5 R £ CORRY f K i8S
e L, BRI S RAHERRLIELL, KRB

thermostatic controller

L

AR LACBHEE (KBS WL RO E AP
B 5 ¥ (ifi % Table 2i27R4,

K®5% 2
AHBEDL50g ¥ NiE0mORBIFICAN, LZ
ERRORBK LT -1, F1o, 24BEMIIZRHAE H
HLTRHORELZREL L, RBiLRHREC,
D-1, D2, E, FRUGOGHAIVCIT-7,
2.4 MWMBATERE

|~

thermocouple

»

* recording
millivoltneter

glycerin—_

L sand

| stainless steel pipe

~—— 0i] balh

\\\sample

Fig. 1

Kogyd Kayaku, Vol. 53, No. 4, 1992

Heating test apparatus
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Table 2(a) Ingredient of pyrites
Ingredient  (9)

Fe S Cu Pb Zn iin $i0; Al20,
43.85 | 48.86 0.10 0.21 0.68 0.10 2.95 0.30
Table 2(b) Ingredient of mine water
Ingredient (ag/l)

Fe Fe?* Zn in Cal Al120, ig0 S0,
1216 565 1298 641 305 604 340 8860

Lin l'oil\
I
oil bath~ Heat resistant
/ detonator

glycerin _
L,

————1~ glass test tube

~sample

Fig. 2 Initiation test apparatus
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1o
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exo

Yo.2 ENOLI Dyoasite B

a7

Standard esvlsion
explosive C

Beat cresistant
esulsion explosive D -1

endo

Beat resistant
eaulsion explosive ¥

(] 1] L
125 225 350 475 600°C

Fig. 3 Experimental curves resistered at DSC for
No. 2 ENOKI dynamite B, standard emulsion
explosive C. heat resistant emulsion ex-
plosive D-1 and heat resistant emulsion ex-
plosive F.
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THh, iGtklb=+ L+ — { ANFOIRENT. 2cal
moliz L, ==2A v 5 »i83EH14.9calmol &5 <
> Tu-5, ANFOIRFED R XHIERNLI00T T 36¥
WThirowl, =<4 5 /IBFEIZ110T T268F
), 140CT285MITH S,

500

400
s I
S 00l
A2
2

200}

-..._.T___,{
100 [ [ S — I 1 A L I3 e
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Fig. 4 Temp.-time curve at decomposition for
heat resistant emulsion explosive G at
160C
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Fig. 5 Arrhenius plots of ANFQ. standard emnlsion explosive C. heat
resistant emulsion explosive D-1. F and G.
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Table 3 Arrhenius parameter of the thermal
decomposition of sample explosives

Sasple Activation energy
explosive
type E(kcal/mol)

A 7.2

C 14.9

D 19.7

F 21.17

G 21.3
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Fig. 6 The relation between content of calcium car-
bonate added and deconposition delay time at
160TC

before test after 24 hours
Fig. 7 Results of special heating test for heat resis-
tant emulsion explosive G. (test method 2)
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Fig. 8 Isothermal decomposition of heat resistant emulsion explosive F
and heat resistant emulsion explosive G.
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after 7 hours

after 4 hours

Fig. 9 The state of iron tube after initiation test for
heat resistant emulsion explosive F.
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Heat resistant properties of industrial explosives

by Tetsuya SAWADA®*, Koichi KUROKAWA®*,
Fumihiko SUMIYA* and Yukio KATO*

In some metal mine, it is a serious problem that the decomposition of explosive occurs
suddenly by contact with ore containing pyrites under high temperature conditions. In
the present paper, we investigated heat resistant properties of ammonium gelatine
dynamites and emulsion explosives containing thiourea and calcium carbonate as decom-
position inhibitors, in case of contacting with ore containing pyrites under high temperature
conditions.

The results of thermal arialysis show that thermal decomposition of emulsion explosive
occurs at about 230°C and that of No. 2 ENOKI dynamite (nitoroglycerin 30wt2% content)
occurs at about 170T. It is shown that thermal decomposition of emulsion explosive con-
taining thiourea and calcium carbonate as decomposition inhibitors sifted to higher
temperature.

The results of heating test simulating the conditions in actual mine show that decom-
position delay time of emulsion explosive is 5 hours and that of No. 2 ENOKI dynamite is on-
ly 5 minutes at 130C. It is shown that decomposition delay time of heat resistant emulsion
explosives containing 1 wt?% of thiourea and 7 wt% of calcium carbonate as thermal decom-
position inhibitor is over one day (24 hours) at 160T .

(*Research & Development Section, NOF CORPORATION
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