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Fig. 1
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DSC curves of PYX, BPAP and PkCl(Heating Rate 10°C/min)



Table 1 SC-DSC Results of BPAP, PXY and PkCl
(Heating rate is 10T/ min)
wo. | compound | ZERE | (@) | B | (mwimiey
1 BPAP» 0.75 879 306 16
2 PYX® 0.20 995 376 8
3 PYX? 0.29 1100 377 22
4 PYX® 0.31 1050 374 11
5 PYX® 0.43 1030 378 31
6 PYX® 0.61 941 379 369
7 PYX® 0.62 834 380 443
8 PYX® 0.99 862 375 248
9 PYX® 1.56 872 375 954
10 PkCI» 1.59 1110 349 15

2 With Seiko cell.

®
e s
1000 - 73 /41000 2
o -
i N
- o . s . >
= 800 | v :
- A_/
2 yd H
% so0 - 4 s00 &
o ° 'ﬁ/£—> 3
° o
00 |- < o A
400 Y .
200 Lo 0" : ! 0
0 0.5 1.0 1.5

Sample weight(ag)

Fig. 2 Relation between Qpsc,(D?Q/dt?)max of
SC-DSC and sample weight of PYX

SC-DSCo&&RN KDL 5 haRrfEoh s,
BPAP OB SI33CHY T30S CTHEERL - TV B
HSC-DSC D Tpsc( FEEAPALAERE) DR 11306 CREE
IRL, XRMAICHEY ., PYX OB L LT12350CH,

b With Nippon kayaku cell

60T &5 BRAD D, SC-DSCORRIXITST
BEYTRLLE, XIMELRES LV, BPAP RV
PYXDSC-DSCoO#RL LTS E, PYXORRK
(7 #R) HBPAPOE R X HHT0CTH

B2 ciz, KHND ic oW CHHEY*F 2 TDSC
WREIT » &R, TOFRBR & RXS MR
(PP e ERABRIZ L 5 THEETHZ b
foo BEHRAMMNTS &, BAS ML Qi
K LDSCHMssipgsd+5, KHND DBUBE%0.56
egd AT Uk 8Tk (d2Q/dR) oy 12.39mW/min
EFEicd, 5B (Qoso) t2l.10keal/ g BEED R Y
L Bbhafir@ehi, PYXDSC-DSCii KHND
L EROFIm LR LIz (Fig. 1). PYXOoRB{vE{
S TT->71-SC-DSC RO R %> Table 1| RV*
Fig.2 2R L%, Fig.2 »oPYXD37284131.08
kecal! gBETH D LEEZ I D, PYXi20. dngRE
2 Cidl.Okcaligl LD Qusc ¥ H-2. 528, Thllko

Table 2 SC-DSC Results of some Heat-resistant Explosives?
(Heating rate is 10°C/min)

24 2'
so. | compomd | FRPE | (%) | B | (/e
1 HNS 1.02 869 336 19
2 KHNDY 0.35 1120 334 18
3 KHNDY 1.44 750 335 460
4 DATB® 1.04 1090 331 21
5 TATB?Y 0.59 968 377 162
6 TATB? 1.09 580 377 420
o With Seiko cell . ® Potassiam 2, 2',4,4°, 6,6 -hex-
anitrodiphenyl-amine . Ref . 2. ¢ 1, 3 - Diamino- 2, 4, 6
-trinitrobenzen. @1 , 3, 5-triamino- 2, 4, 6 -trinitrobenzen.
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SRR CIE Qosc i2 M LRFHRO. 62mg A L T120. 85
keall g BEE L 3 —E &b, REENP VL B0
SC-DSC fifix3L b Lk 9 O BE ((PQdE) ax) DD S
{, €= 70HIcPREORVFMHkE<, RERD
2\ L EOSC-DSCHIBIZI L EY QA KEL,

b E—-70Hh R RBMGITHFEE LV, LT

Table 3 Results of Micro Heating Test

RERLHEMMRBR T 1 g PYX 2 FHERL
HLleV AN R K LTV B, BUREAS
HECPYXEH v O CHBMCHEL, —8
REELTLES DR BEMTDQpsc M NEL RS
LDEBbh3, LML, ZOMITIROEDS
FHMATCRNILETHS,

X d level
run substance t(n:‘f ptlitt’;‘z %f) soux(ldb) fire or smoke
1 KHND 1.03 350 73 fire
2 TATB 1.04 380 <50 smoke
3 PYX 1.08 400 < 50 fire
4 BPAP 1.02 325 < 50 fire
5 PkCl 1.09 400 <50 evaporated

Table 4 Results of Drop Hammer Test of BPAP and PYX

sample BPAPY PYX® PYX®
run logH logH logH
1 1.2 0.8 1.5
2 1.1 0.7 1.4
3 1.2 0.8 1.5
4 1.1 0.7 1.6
5 1.2 0.8 1.5
6 1.1 0.9 1.4
7 1.0 0.8 1.5
8 1.1 0.7 1.4
9 1.2 0.6 1.5
10 1.3 0.7 1.4
11 1.2 0.6 1.5
12 1.1 0.7 1.6
13 1.2 0.8 1.5
14 1.3 0.7 1.4
15 1.2 0.8 1.3
16 1.3 0.7 1.4
17 1.2 0.8 1.5
18 1.3 0.7 1.6
19 1.2 0.6 1.5
20 1.1 0.7 1.4
logHs, 1.18 0.73 1.47
Hzy(cn) 15.3 5.4 29.7
logEg 1.23 0.42 1.16
&(logH) 0.077 0. 063 0.069

¥ Sample weight 10mg, drop hammer weight 11.39kg, judgement by

smell of decomposition fume.
weight 5kg, judgement by partial decomposition.
ng, drop hammer weight 5kg, judgement by smell of decomposition fume.

Kogyo Kayaku, Vol. 52, No. 4, 1991

® Sample weight 100g, drop hammer
< Sample weight 10



Table 5 Results of Underwater Small Gap Test BPAP and PYX

mass gap lenght Pmax Es Th Eb

sample | detonator | (" (m) (kg/cd) (kJ) (ms) (KJ)
BPAP 0 0.3 0 7.7 0.06 15.5 0.33
BPAP 6 0.3 0 21.6 0.39 24.45 1.3
PYX 0 0.1 0 10.0 0.09 17.2 0.45
PYX 0 0.1 1 10.7 0.09 17.4 0.47
PYX 0 0.1 2 9.9 0.08 17.15 0.45
PYX 0 0.1 3 7.9 0.07 15.95 0.36
PYX 0 0.1 4 8.2 0.07 16.0 0.36
PYX 0 0.1 8 7.2 0.06 15.8 0.35

Table 6 Ignition Test Results of BPAP'PYX and PkCl

sample Fe-Ce(times) small gas (seconds)

BPAP x (20, x (20) 3, 3, 3, 4,5

PYX x (20, x (20) 4, 3, 3, 5

PkCl x (20), x (20) >10, >10, > 10

3.2 EHNAREK THLGRBIZTERL,

EEMARB OB L Table 3 125RT,

PYXRU'BPAP M Siic Xk » THEMEHIZTFF
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O[T RLBEL DD LD ERDbAD,
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VB R % Table 4 1IZ/RL7:,
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Coburn 5912 & » T Bruceton I8 BT # 1 712B
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BENTVD, ThilSkgDBE 2 ICRHT3 L Hy
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BEE2 T30, REBBORHSFORMENESD
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Syntheses of Heat-resistant Nitro-compounds and Their
Extimation of Explosion (II)

The Screening Test of Hazard Evaluation for PYX

By Fumio HOSOYA*, Xing Xi ZHOU**, Fujiroku YOSHIZAWA***
Hideo HATANO®, Masamitsu TAMURA***, and Tadao YOSHIDA***

PYX (2, 6—Bis(picrylamino) — 3, 5—dinitropyridine) was synthesized through BPAP

(2, 6—bis— (picrylamino) pyridine) and their explosive properties were evaluated by the
screening tests for energetic materials. These tests include (a) SC—DSC (sealed cell DSC),
(b) micro heating test, (c) drop hammer test, (d) underwater small gap test, and (e) micro
ignition test.

Results obtained from the various tests for PYX. SC—DSC (heating rate 10 C/min) show-
ed that decomposition temperature (extrapolated onset temperature, Tpsc) of PYX was
375°C. Heat of decomposition (Qpsc), in the case of sample mass=<0.43ng, was 1.08kcal/ g ,
and sample mass20.62 rg, decomposed violently, Qpsc was 0.85 kcal/ g . Underwater
small gap test indicates that PYX is slightly less shock —sensitive than TNT. PYX is ig-
nited with a small flame and burns brilliantly. PYX and BPAP have both similar ignitabili-
ty.

(*Technology Development Center, Hosoya Kako Co., Ltd., Osawa, Sugao,
Akigawa —shi, Tokyo, 197 Japan.
**Department of Chemical Engineering, Beijing Institute of Technology, Baishi
Qiao Road 7, P. O. Box 327, Beijing, 100081 China.
***Department of Reaction Chemistry, Faculty of Engineering, The University
of Tokyo 7—3—1 Hongo Bunkyo-ku, Tokyo, 113 Japan.)
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