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Weight of equivalent mixture and salts

to be theoretically yiclded from the mixtures,

wt. of wt. of total

NH,CI KNO; | wt. of eq. to be yielded |
(8) (g) mixts. (g) (g)
31.2 58.8 90 43. 4
29.4 55.6 85 41.0
2.7 52.3 80 38.6
26.0 49.0 75 36.2 |
24.2 45,8 70 93,8 I
22.5 42,5 65 31.4
20.8 39.2 60 29.0
19.0 36.0 55 26.5
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34.8 55,2 90 38.0
32.8 52.2 85 35.9
30.9 49.1 &0 33.8
28.0 46,0 75 31.7
27,0 43,0 70 29 6
25, 1 39,9 65 27.4
232 | 3.8 60 25.3
21.2 33,8 55 23.2
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Table 2 Compositions of ion-exchange-type explosives.

a) AC-PN
test | NG-gel |total wt.!| AN st |  Sp. val. | KClI ylelded
. OB tentatively from 100g

number; wt% |of mixts. | wt2h wt% | caled. (I/kg) iexplosives (®
P— 1| 10.0 9.0 - 0 0 . 99 532 L 43.4
P—2 10.0 79.0 4.0 7.0 | 0.9 i 566 38.1
P— 3| 10.0 70.5 12.5 7.0 1.7 601 34.0
P—4]| 10.0 62.2 20.8 7.0 2.5 640 30.0
P—5 8.0 78.8 6.2 7.0 1.3 567 38.0
P— 6 8.0 70.5 14.5 7.0 2.1 606 34.0
P— 7 8.0  62.2 22.8 7.0 29 646 30.0
P—8{ 8.0 i 53.9 311 7.0+ 3.7 | 685 26.0
P—9 60 | 622 24.8 7.0 3.2 651 30.0
pP—10 6.0 51.6 35.4 7.0 4.2 700 25.0
p-11 6.0 41.3 45.7 7.0 5.2 749 20.0
pP—12 ] 6.0 30.9 56. 1 7.0 6.2 798 15.0

b) AC-SN

test | NG-gel totalwt. AN | St Sp. vol. ! NaCl yielded

! : i OB tentatively from 100g
number} wt% ' of mixts. ; wt % | owt % i 1 caled. (I/kg) explosives(g)
s— 1] 100 ' 90.0 0 7.0 | 10.6 | 582 58.0
s—2| 10.0 | 78.0 5.0 7.0 1.9 606 33.0
s— 3! 10.0 68.6 14. 4 7.0 2.7 651 29.0
S—4. 100 59,2 23.8 7.0 3.5 690 ‘ 25.0
S—5: 80 | 70 7.0 7.0 23 616 | 33.0
S— 6 8.0 | 686 16.4 7.0 3.0 | 655 | 29.0
S—7{ 80 . 5.2 25.8 70 | 38 694 | 25.0
s— 8 8.0 | 4.7 35.3 7.0 4.6 734 21.0
s—9 6.0 59.2 27.8 7.0 4.2 700 25.0
S—10 6.0 | 4.3 | 39.7 7.0 5.2 749 20.0
s—11 6.0 | 355 | 515 7.0 | 6.2 . 798 150
S—I12 6.0 ' 236 63.4 | 1.0 7.2 | 847 | 10.0
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Table 3 Compositions of explosives used for taking photographs of explosion

——— T ==

Samples |NG gel | S, MiMte | €0 mixts | AN | KCI 'NaCl ’I‘NT; Combas™ | OB
P, 10 83.0 - = - - - 10 14
P, 10 - — 4.4 386 —  — | 1.0 1.0
s, 8.25 - 6.9 12085 — — — ' 70 25
S, 8.25 - - 57,75, —  21.0 .70 2.3
SSA.E | 60 — - 64.5 20.0] 40, 55 16
Shiraume I | 27.2 —_ —_ 41,37 — 26,0 — i 5.5 = 2.7

Table 4 Properties of explosives used for taking photographs of explosion.

Charge lim. | Gap test Ballistic | Deto. Velocity (m/sec)
Samples in angle shot| (length of | pendurhm in paper in steel
mortar (g) | gap/dia) (mm) cartridge pipe
P, 1,000 6 46.0 1,580 1,840
P 50 6 49.0 ‘ 2,300 2,600
S 400 2.5 53.5 ' 1,590 2, 160
S, 50 4 54.5 2,250 2, 800
SS A. E. 100 2 61.0 2,230 3,170
Shiraume I 25> 4 69.0 4,430 5,870
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Table 5 Comparison between ion-exchange-type explosive
and corresponding ammon dynamite

!NG gel‘ KCl (9% D. V. (m/sec) ((I‘mp ixeStf Charge limit
ength of | .

Sample | ©5) rough fine in paper | in sicel gag er in angle shot

| ~° partide* | particle®* | cartridge | cartridge | cart, dia.) | mortar test (g)
P.—1 10 38.6 0 2,300 | 2,600 6 s0
P.—2 ' 10 | 13.6 25.0 1,920 2,440 6 200~300
P.—3 I 10 | 0 38.6 1,670 2,240 3 400~500
P, b0 Eion-exchange-type 1,580 1,840 | 6 | 1,000 <

*, 1502 stop ®& . 1502 pass

vitv. TNT SoRAeNLIIEN, #Hoh 3R
DLRASTL B TH A I, REMLMKIKELZVD
DEEZTIVESS,

Bgic, 14 RBURKITHBEEMALAEEEE
F, RVIMLEHALAFLAERMNR, RELR
HD—oThH 50, AMECATHAENSLRPEELY
LHFITH LML, ZOMOBMEN Rz REFEDA
TREEFLCEREV. —HRBEDHAIBEROGNE
hATvs. LALBLRINBIETOMEETHOT,
FARIREED 2 ERCHIBTH 5, > TRBIELE
BLTLAE, BREEATIHY, R3LEFHT
55,

6. #

A LRI, EROREABRRIZ LT

WS Z Lol v ERd THVEEEERL, L
PHFAREMER R B 2 L a3k S,

A 4R RAUBROEBET, BRRETRTRERI
WL, BHRBIZATY, 2020, Bl LR
+a5rikma, digEbh T sk aF L7
B Y OHRREE S EERBERESIIREL V2L
B shs. ihict k4 A ZERIRTRORE
BHIORRIE, STRIZRSKEEZBETH 3.

HEHEINSHALFRE TR, Boh3BEX LI
FRWITKENRE, REEEZEBLTIHROLN
DL THATH 50

AEESRDICY Y, Rz S T odiE,
WIREER, B ROMRIZE S EEit 5,

Ion-exchange-type Coal Mine Explosives

by Tkuno Fukuyama and Tsunetoshi Kai

1. This report relates to experimental
studies of ion-exchange type explosives for
coal mines,

There are two formulas for this type of
explosives, that is, NH,CI-KNO; (P series)
in accordance with their respective com-
positions, viz., nitroglycerin gel (NG gel)
and ammonium chloride (NH,CD) in
addition either to potash nitrate (KNOs)
or to sodiun nitrate (NaNO,;). (These
compositions are shown in Table 2 attached
hereto.)

2. Testing the safety efficiency against
methane-air mixture, we found that ion-
exchange-type explosives are much safer
than the usual type of coal mine explosives.

Between the above-mentioned two formulas
of ion-exchange-type, however, no differe-
nce has been found as far as safety
efficiency is concerned.

3. In the open situation, ion-exchange-type
explosives detonate incompletely leaving
solid residue with ammonic odor, and even
in the closed situation, it seems that they
do not detonate so completely as their
corresponding ammon-dynamites do.

4, NH,CI-NaNOQ; gives hygroscopic prope-
rty to the explosives and is slightly inferior
to NH,CI-KNO; in the gap test. And yet,
we prefer the former because of its lower
cost.
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