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Table 1 Particle size of dust (in percent)
Mesh Rock dust Coal dust Sea sand Concrete dust*

# 32 over 0.00 0.12 30.85 -

# 32~#100 0.03 0.17 58.34 43.37
#100~#145 0.03 2.26 4.48 10.83
#145~ #£200 0.29 6.56 1.71 8.56
#200~ £280 11.12 12. 46 0.96 7.92
%280 under 88.53 78.43 3.66 29.32

*Concrete dust ; cement : seasand=1:1

BIEFFC X 51, PRBOBRREENORER, Fig
3ILRTEXAE (& 560mm, £& 750mm ¢, Z0
pRICHIESSmm, FR&560mm NDBRETL & &/
BAR) tH1xts b 1 BEORSERRICAY
ren s A BR (BRILOAPRARE FtEe L
L) L0 —BBEY M4 b 400z EIRBESEFT
afz, kifiEit10cm RO BEEALL ] EHME 80
cm fE L TRREIL 0K i PITIC BRI L kR & iRy
IS LTHRLA, ¥ 2 57RRABL Y Smofr@ic
BELT, VES6LL, BBFZR v v5y—&
Bk LTBELL,

S BCHAMBFIz L HE, MEMOIBRME L1858
Hoepfofie, BRILOEHMICHL, FrE 80
emDEAFTIC [ BMEFTICBBL, chicSBC %
URFERIFIBRE0ecm D1 £ 2 F,34 T& 5
RILOSE &AL 9 20cm DM ic RBRIL OSSR
i LEMICmbEAEL, BRL Y —SHES 1+
74 b 400g EBELTITF-, BRBIX SBCERE
FoHET—21ra—¥ (V=—HPA—10145) (=
BYAIM, w4203 Pa-FittaTRIFLE,

1500

150

S B CRMBFnHtE, hO¥EH 500~6003 Y <
2m:, BIERMEO~80Y 70 BETHS,
3. BREB®

31 BRIZLOIRSHEIUR

Table 2 thiz 82+ O L LEARNBKR, AN—F
H@TM1 <40, BHEBKIBRS—1, CHGH
ZIBIE, DI=ZBRYI+=1 +THS, BMERD
I XERBTI 1 ARERTHS, RN b
1M¥RB2OADTI I LCODIET T RUE AL b
1B 1LOCH] 14D e ¥ L EHEIRERIX, &
v b7 EBEL, BRILOOTZFER»Ocm »
GacmicRB L I L TREEFTF-2, 22
RRORD LFZFBHRRER THFHBKEKT
b5, FNOTFTOZBTREEA L /- 1 AEOERR
Th3,
SERANKL2ERL. DI 0HE, KRRIOEHR YIS
LIFv, 1EILTARLLZVWEERE L, 1 1 0EE,
RESEION, 1EGIHAL VIR E L, Ritn
Fiz over L/THBNIE, -~NRKkicHL 50g 16
100g U FRREMMEE D L FHRTHENIH%T

560
. - . |_ Explosives
se0 |-l =) EY
.'_-_' Sl T
1_13.4:33 ?
Mortar Mortar
(concrete) (steel)
4

1 * .
ﬂz(-l;;L \LL“SLL‘E \M \I-beam

Fig.3 Explosion Flame Observation

IRARBLLE



»5, £, AN 102508 REEBH I 1 @ 100g,
CnI 102508 NG, SR M EMME &5 LT
k15,

&izen ¥ vARRERTIR, F4RREKIR2S
AN, BRrtemimadrisy, ey nERREESD
BHREREETRATOLAS L HACRBALEN T,
Zolth, BAHOOKGCRREBEIZSVWT LRREST
o, CHIEEBARNEPS, DI, 11&4225gT4
gL ATHRLIEMN, L5 LBRITR 10008 T
AZH ARG LN, SOEAL S ALERIC
BB LIEBWTRGKRE Lo~ 2R, SERII

ELERICH LI LI KREWRERLE, Z0Z ki,
SEARRBRIz~T L 5 L ARREBIL, 2 ¥ itk
LEBwWHimizchs w25, LL, /hRersy3
BOBE, CHg &t ERLTHRRLADI CH’, 5
B 0E L -REROA, S5EE LARJKTH 148,
1 I CRSENRROAN, 2EMFALE, ZOMKH
Bo—i, MBEL S ALARIER, TALSLARICHK
B OFEI/PE O TR BRITIE (TN
RICPT SRIEERE) NRRBILAOBMBENTEL, R
BOBEENN D 6 NEBARICIEVREE L 203X
LB AT TREVWHEEXLGND, ZDC LT,

Table 2 Safety test results by concrete mortar

Non- itted
Safety rank 400g 600g on peru.u €
explosive
Name A C D
Initiation DI 1 DI 11 DI 11 DI 11
method
0/2 0/1 0/3
T
estl 400g 600g | 600g
0/1 0/3 0/1
Test2 1050g 900g 700g
Test 0/5 0/5 0/10 0/10 0/2 0/2
e 900g | 90g | 900z | o900g 1000g | 1000g
0/5 2/5
Test 4 7508 7508
0/10 0/5 0/10 0/5 0/10 0/5 1/1 1/1
Test5 400g 250g 400g 100g 600g 250g 25¢ 25g
over over over under under

*A : Gelatine dynamite (Permitted )
B : Slurry explosives (S—1) (Permitted)
C : Ammonium nitrate explosive (Permitted)
D : Ammonia gelatine dynamite

D1: Direct initiation

I1 : Indirect initiation

Test1 : Concrete mortar (cement : coal dust=1:2)
Test 2 : Concrete mortar (cement: coal dust=1:1)

Test 3 : Concrete mortar (cement:sand=1:1)

Test4 : Smaller concrete mortar (cement:sand=1:1)

Test5 : Steel mortar
Numerator : Times of methane ignition
Denominator : Total times of experiments

Temperature and relative humidity of explosion chamber

16C~22C 73% ~86%
Compression strength of concrete
cement : coal dust=1:25170kg/cm?
cement : coal dust=1:15210kg/cm?
cement : sand=1:15600kg/cm?

Kaogyd Kaysku, Vol. 46, No.B6, 1985
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Table 3 Ignition suppression effect of dust (Indirect initiation )

Explosives Dust
. Charge . . Result*
Kind quantity (g) Kind Quantity (g)
Slurry
explosive 300 Without dust — 5/6
(s-1)
20 0/1
" " Rock dust 10 0/2
5 2/2
10 0/2
” " Coal dust
5 1/2
" ” Sea sand 10~150 1/1~1/2

*Numerator : Time of methane ignition
Denominator : Total times of experiments
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Table 4 Observation results of explosion flame

Flame Length Flame propagation speed Flame duration time
Initiation (m) (m/sec) (ms)
Method Steel Concrete Steel Concrete Steel Concrete
mortar mortar mortar mortar mortar mortar
0.5 (0. 45)
2 675 28 19
D1 2.0 (1.2) 86
1.6 1.5
Il 2500 2500 30 16
(2.0) (2.0) over

*( ) Shows the results measured by Silicon blue cell comparing the results by color photgraph

Explosives :

Gelatine dynamite (permitted) 400g
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Fig. 4 Steel mortar : Direct initiation
( Charge quantity of explosives : 400g)

Fig.5 Steel mortar : Indirest initiation
(Charge quantity of explosives : 400g)

Fig.8 Concrete mortar : Direct initiation
(Charge quantity of explosives : 400g)

Fig. 8 Smaller concrete mortar : Direct initiation
(Charge quantity of explosives : 400g)
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Fig.7 Concrete mortar : Indirest initiation
(Charge quantity of explosives : 400g)

Fig.9 Smaller concrete mortar : Indirect initiation
(Charge quantity of explosives : 400g)
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Comparison of Blasting Effect between Direct and iIndirect Initiation (II)
Safety Test on Methane

by Yutaka KOGA*, Toshiyuki TESHIMA*, Makoto TANAKA*,
Kunizo INOUE*, Ryoma WADA*, Taro MATSUKUMAY*,
Takehiro ISEI* and Jo TASHIRO**

The safety difference against methane ignition due to initiation method has
been compared experimentally by using two type concrete made mortar which rep-
resents analogously practical rock blasting. The two tipe concrete mortars are casted
in the cylindrical case of steel plate of 22mm thich, 1.5m long and 9mm thich,L 25
m long respectively.

From several series of experiments it was shown that both case of direct and
indirect initiation has a tendency hardly to ignite methane-air mixture comparing
with the case of steel made mortar. In case of smaller concrete made mortar, how-
ever, two times ignition were observed in the five series tests of the indirect ini-
tiation. Rock or coal dust due to blasting fulfilles its function as one primary fac-
tor to suppress ignition of methane-air mixture during safety test by a concrete mor-
tar.

(*Coal Mine Safety Research Center, Kyushu, National Research
Institute for Pollution and Resources : 1142 Nishinogo, Usui-cho,
Kaho-gun, Fukuoka Pref., 820—05, Japan,

*#Director, CMSRC, Kyushu : 1541 Ton-no Nogata City,
Fukuoka Pref., 822 Japan)
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