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MBTSF : Pb(C¢H,N;O1)2-Pb(OH),
+Pb(NO;),Pb(HCO,)2

MBTSG : Pb(C:H;N;0;)z-Pb(OH),
-Pb(NOy);-Pb(C;H;0s)s

MBTSAz : Pb(C;H:N;0,)2-Pb(OH);
Pb(NO;)z-Pb(N;).

DBTSAz : Pb(C¢H2N3O;)2:2Pb(OH),
2Pb(NQ,)2-2Pb(N;)2

TBTSAz : Pb(CyH;N,Oq)2-3Pb(OH).
3Pb(NOy)3:3Pb(Ny)s

MBTSAcAz : Pb(C;H;N,0,)z-Pb(OH):
*Pb(G;H,0,)2+ Pb(Ny):
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Table 1 Preparation of complex salts

| mBrs | mBTs | MBTs | pBTS | TBTs | MBTSs | DBTS | TBTS
F G Az Az Az AcA:z AcAz AcAz
Picric acid (g) 11.5 11.5 11.5 7.7 7.7 7.7 7.7 7.7
Weter (ml) 150 150 150 100 200 100 250 250
“Sodium
hpdromide () 4.5 7.0 | 4.5 3.0 60| 30 4.0 5.0
Sodium ' 3.5 _ | _ _ _ _ _ _
formate (®) ’
Glycolic acid(g) | — 4.25 | — — —_ — — —
Sodium azide(g) | - | - 3.5 3.5 4.7 2.4 3.5 4.7
Water (m)| s0 | 70 50 50 100 100 50 50
Lead nitrate(g) | 76 % | 5 | 65 73 - - -
" Lead
Acetate (8) - - - - - 50 65 73
Water (ml) 200 200 200 200 300 200 200 200
~Period of
oo (miny | 12 1—2 1—2 4—6 8—10 | 1—2 | 10—12 | 1012
Reaction
time (miny | P 30 0 | 3 30 30 30 30
Roaction
I Epemm(t” 75 | 5055 | -5 | 075 | 7075 | 5055 | 5055 | 5055
Yield @| =z 20 28 85| 3 | ©p | w | 2

Table 2 Elementary analysis of complex salts

Element MBTS | MBTS | MBTS | DBTS | TBTS | MBTS | DBTS | TBTS
emen F G Az Az Az AcAz AcAz AcAz
c i1 ii6 3 i3 | 0.6 88 | 71
__C G _ano)_| a2 1) | g9 4) (6.0) (4._4)_4_12 6) a0.1) | (8.9
H oo 0.7 0.7 0.8 0.4 0.4 0.4

6 (o 5) 0.7) (o 4) ©.3) | (0.3) (o s) ©.8 | (0.9

e 7.0 1.1 13.6 10,1 1.2 1.7 12.4

(%) (7 6) _@o | azs | azg | gz aLy | o6 | (0.4

b %) | 56.1 50.0 64.8 55.1 50.5 64.8

% (54 1) (52. 0) 64.3) | 60.7) | 6371 | (54.5) | 61.0) | (64.0)

( ) Theoretical value

DBTSAcAz : Pb(CsHgN,01)2:2Pb(OH); 2.3.1 & ar
*2Pb(C;H,0:)3-2Pb(N,), MBEE 2 4y 7RARBKARRBICL Y, 1EOR

TBTSAcAz : Pb(CcH;N;04)2:3Pb(OH), itk Smg & LTREAL,
+3Pb(C;H;0:)2-3Pb(Ny)s HEOVWTIRREEIL, 2kg ¥ i Skg OFEOVEA

2.3 WBoshe Vv, B—%NCARI0EAMT 5, iz UDETC

Y, FRRARLS fifiofiticonC, 24, RITEEX60LL LS LT 50% BAZR D THEL
BouHiRs X CEESIC AT 5 BEHE Y PN % 2o
B oy MBTSAz imovC L KX EREEicoVTh, BAM RERRRIBC LY,
ot A UD & CiRITER %605, L& LT 50% @4 %
Riz, SR LALMMoWT, D@l 2R:D Radte,
Rtk &9, 3G, BBHS2N<, thbol: FBRARBCHLSPR/KA HoVHRER L ERD
fE%xBc 5, 7o1ksh, DDNP &S&bfrL, maR B &R 50% B K —4E LT Table3 iR,
BRADOWADOTH RN L, 232 2 ® HE
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Table 8 Sensitivity characteristics of complex salts

) Ignition - 509 Initiation point '
. temperature
Species at 5 sec Impact test (cm) Friction test
point (T) 2kg wt. Skg wt. (kg)
MBTSAz 246 47.9+ 20 1.19*
DBTSA:z 246 70.2¢ 33 0.93*
TBTSA:z 250 64,2+ 27 2. 56%
MBTSAcAz 242 94 40.7+ . 0.74*
DBTSAcA:z 244 74.2* 35 0.77%
TBTSAcA:z 247 —_ 39.2+ 1. 14#
* Determined by up and down method.
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Table 4 Characteristics of complex salts

MBTS | MBTS | MBTS | DBTS ;I'BTS MBTS | DBTS | TBTS
F G Az Az Az AcAz AcAz AcAz

75C International
heat test (% loss) 0.31 0.15 0.08 0. 06 0.04 0.08 0. 06 0.07
Rate of detonation(m/s)| 2479 1854 2277 2064 1700 1825 1821 1991
Loading density 1.80 1.10 1.70 1.45 2.03 1.12 1.29 1.66
Crystal density - ~ | 365 | 372 | 425 | 367 | 373 | 3.9
Calorific value -
Caor calg| Bt | 9 | s | 3 s | 8 | 330 | 267
Sand test
200z bomb ® 1.4 2.4 18.8 19.8 9.9 14.4 9.3 9.2
Minimum dctonating _ _ _ _ _ _
chargess ® 0.08 | o0.08

* Scanning speed : 8C/min

*+ Minimum detonating charge to initiate PETN (loading pressure : 3000psi)

FhizHlL7r D6 B TRIEFE L, ShickEll
BMELTRYAY » F O.dg % 2N T 1 EYD
100kg DENCETA Lz, BEREL, _vRY »
MoK LR S h e/ MEREAY S 0.2g L ED
hii+ReEEzohs0C, ENk0 B 412 0.2,
0.3, 0.4g 3 X0 0.4g % 0.2g > 2 @iz 5H} CIE
TALKAENE, 7A:8Ti202 03 LU
0.4g D 3MiIBIE Lz, BIRMOIEMEN YWDS
B, &0 0.2g XHW K Lo 1 @Y 65kg, 80kg
B XV 100kg CETA LT i RED 2B ELR
BT hiz,

Table § Relation between loading pressure
and explosion efficiency

Loading pl_';s;t—lre Expiosiﬁé _eﬁiciency

(kF J;er a piece)

of detonator MBTSA:z DBTSA:z
65 5/5 —
80 5/5 —
100 1/5 5/5

Table5 DR 5, 1 HK¥H MBTSAz (2 65kg,
DBTSA:z iz 100kg CIETATAZ LicLi, AT
BRBA Lotz DX HICLTHE-FATRAK
Eh bR dRAMKWBR LR (3 THRBEABRE
L - '
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B Sz X ) RRBKLEE E il 6 SRABRTOR
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Fig. 1 Results of lead plate test of DBT-
SAz detonators and a No.6 electric
blasting cap



Table 6 Results of tests for detrmining the strength of detonators

Weight of priming charge (g) ) No.6

Primi A Electri
cl:;?gl:g Copper shell Aluminum shell bl::ti::;

| 0.2| 0.3] 0.4{0.2+0.2| 0.2] 0.3| 0.4]*P

Lead plast test MBTSAz 10.8/1.1]12.2] 11 | 95] 9.7] 9.7] 101
Dia. of hole  (mm) ["pppgs, n3ls5/1.5] 1.4 | 9.4] 95| 9.5] 10.4
Sund tost MBTSAz 73.3|7.8|76.6] — |76.0[79.5]/83.7] 845
200g bomb ® | pBTSA: 70.5|78.9|84.1| 825 |74.5|79.6 83.2| 845
Cast pentolite MBTSA:z | D [52.9(55.157.6| s68 | — | — | — | s2.3
test MBTSAz | H|109|11.5]122] me | — | — | — | 107

D : Diameter of the cavity made in an aluminum plate

H : Depth of the cavity made in an aluminum plate

Fig. 2 Results of 15/85 cast pantolite test
of MBTSAz detonators and a No.6
electric blasting cap
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Conplex salts of lead picrate (II)
The posibility of practical use as priming charge

by Takaaki Nakayama® Yoshihisa Kishi* and Kazumasa Okazaki®

In this paper, the results of the experimental investigation on the preparation
and sensitivity characteristics of five new complex salts, of basic lead picrate, were
described. Also, the stability, compatibility with metals, calorific value, rate of
detonation and initiating strength were determined on three complex salts of lead
picrate of which the preparation and the sensitivity characteristics were investigated
in a previous paper, and on five new complex salts of lead picrate. Moreover, the
detonater, which used .monobasic lead picrate + lead nitrate « lead azide (MBTSAz)
and dibasic lead picrate ¢ lead nitrate « lead azide (DBTSAz), as the priming charge,
was produced by way of an experiment and its initiating strength was investigated.
The results obtained were summarized in Table 3, 4 and 6.

According to the results, it was shown that MBTSAz and DBTSAz were equal -
to the typical primary exprosives and could be used effectively for the same purpose,
although they affected the copper and copper alloy slightly. Also, it was shown
that the initiating strength of the copper shell detonator, which used 0.2g of MBTSAz
and /or DBTSAz as priming charge and the alumunum shell detonator, which used
0.4g of MBTSAz and/or DBTSAz as priming charge, would be stronger than the
No.6 detonator now sold on the market.

(*Department of Chemistry, National Defense Academy, Yokosuka, Japan)
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