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Table | Results of SC—DSC (Heating rate: 10C/min)
Compounds Weight Tose Qps¢ (d2Q/dt?) .,
(mg) (C) (kcal/g) (mw/min)
HND 0.99 256 1.25 ~8.4
KHND 0.137 334 1.08 -5.4
KHND 0.353 334 1.12 -18
KHND 0.56 334 1. 15 -39
KHND 0.74 340 0.77 -251
KHND 1.17 338 0.73 -460
KHND 1.44 334 0.75 ~600

ity

Fig. 4 Photograph of the samples on the
sylinderafter the drop hammef test (20 pairs)
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Table 2 Results of drop hammer test of KHND and HND

Sample KHND® KHND? HND® HND®
mass 10 mg 30 mg 10mg 10mg
Run log H FR® EN? ] log H FR° EN¢ | logH judge® | log H judge'
1 1.6 0.8 Y .3 0.4 Y 0.7 Y 1.3 ¥
2 1.5 0.0 N .2 0.0 N 0.6 N 1.2 N
3 1.6 0.7 Y .3 06 Y 0.7 Y .3 N
4 .5 0.0 N 1.2 00 N 0.6 Y 1.4 N
5 .6 0.7 Y 1.3 L0 Y 0.5 N 1.5 N
6 .5 0.7 Y .2 0.5 N 0.6 N 1.6 Y
7 .4 0.0 N .1 02 N 0.7 Y 1.5 Y
8 .5 0.0 N 1.0 0.0 N 0.6 N 1.4 N
9 1.6 0.0 N LT 01 N 0.7 Y 1.6 ¥
10 .7 0.7 Y 1.0 0.0 N 0.6 H 1.4 N
1 1.6 0.3 N .1 0.05HN 0.7 N 1.5 N
12 1.5 0.2 N 1.0 0.0 X 0.8 Y 1.6 N
13 1.4 0.0 N IL.L 00 N 0.7 Y .7 ¥
14 1.5 0.6 Y 1.2 0.0 N 0.6 N 1.6 N
15 1.4 0.0 N .3 0.0 N 0.7 N .7 ¥
16 .5 0.0 N .4 0.0 N 0.8 N 1.6 N
17 .6 0.0 N .5 LO Y 0.9 Y .7 N
18 .7 0.9 Y .4 0.5 Y 0.8 Y 1.8 ¥
19 1.6 0.5 Y 1.3 0.0 N 0.7 N 1.7 ¥
20 1.5 0.0 N 1.4 0.6 Y 0.8 Y 1.6 N
log Hso 1. 54 1. 22 0.69 1. 55
Hso 35 cm 17cm 4.9cm 35. Scm
log Eco 1.23 0.91 0.74 1.60
o (logHse) 0. 084 0.30 0. 108 0. 369

a) Drop bhammer welght Skg b) Drop hammer weight L1.3%kg ¢) Fraction of

reacted area(soot)
decomposition reaction
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d) Nolse by exploslion of sample
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Table 3 Results of micro ignitability tests

Fe~Ce spark test. Small gas flame test.
Compounds Spark times to Time to ignition
ignition (sec)

HND > 20 7 (mild burning)

BND > 20 6 (mild burning)

HND > 20 6 (mild burning)

KHKD > 20 4 (expls. burning)

KHND > 20 3 (expls. burning)

KHND > 20 4 (expls. burning)
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Syntheses of Heat—resistant Nitro—compounds and Their Estimation
of Explosion (II)

SC—DSC, Impact Sensitivity , and Ignitability Test of KHND .

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

Potassium hexanitro—diphenylamine (KHND) and hexanitro—diphenylamine
(HND) have been synthesized and carried out the screening test on explosion hazard .
SC-DSC (Sealed cell DSC) has been heated at a rate of 10 C/min . It showed that heat of
decomposition (Qpsc) for these compounds were comparable values, but decomposition
temperature (Extrapolated onset temperature , Tpsc) of KHND was 334 °C , higher by 80T
than of HND . When mass of KHND was used 0.7mg or more, the reaction occured very
quickly , whose Qpsc was 0.7~0 .8kcal/ g . If sample size is smaller amounts , the decom-
position goes slowly , Qpsc=1.1~1.2kcal/ g , seeming reasonable value . With the impact
test , KHND is as sensitive as TNT , and lower sensitive than tetryl of picric acid . KHND is
ignited with a small flame and burnt up violently .

(*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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