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Fig. 1 Chemical structure of tetrazole
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Table 1 Operating conditions for Pyrolysis-GC-MS

Sample: ca. 0.5mg
Column: ¢2. 6zm x 1. 1o, Glass
Packing: 29%0V-170r PQ
Carrier gas: He (28c(/min.)

Column Temp. : 50~200C (5 C/min.)
Injection block temp. : 220
Separator temp. : 250
Ion source temp. : 250
Ion source power. : 70eV
Heating time: Ssec
Analytical time of GC: 50min
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Table 2 The results of pyrolyses of tetrazoles

Sample Td*(C) | Column | Main products of decomposition
/} N P\\ 170 PQ not detected
H—C_ N 255 | PQ |N, HN, HCN
315 PQ [N, HN; HCN
435 PQ |N, HN; HCN CH,CN C,H,
1HT H
I h\\ 170 PQ | notdeiccted
C“"—C\N AN 125 | pQ [N, HN; CHCN
| 315 PQ [N, HN; CH)CN
MST H
N—
// ‘* 255 PQ not detected
M T/N ss | PQ [N, CHyCN
500 P
1SMT  CH, Q |N, CH, (N CH; HCN
A
// \ 358 PQ |HN; N,
N N/N
| 434 PQ |HN; N, NH; HCN
HAT
315 PQ |N, HN;
R\
Q_C\ N’N 315 | OV17 | CeHsCN
psT ]'{ 764 PQ [N, HN; CgHg HCN
H—
}q_l\ 315 OV17 | C4HsNH,
1\
H—C N’N
315 PQ |N, HCN
434 PQ [N, HCN CgH,
1PHT L Hy
650 ov17 NY l ?
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Fig. 3 Scheme of tetrazoles thermal decomposition
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Pyrolysis of tetrazoles

by Jian Zhou WU*, Jhao Ming CHEN*, Mamoru ITOH*, Mitsuru ARAI*
Masamitsu TAMURA®*, Takayuki ANDOH** and Shigeru MORISAKI**

In order to obtain some information for molecular design of energetic materials,
pyrolysis study using Curie point pyrolyzer at 255—764 C has been done for tetrazoles that

may be applicable to new gas — generating agents for air bag systems. Product analyses of
these pyrolyses show that the thermal decomposition of tetrazoles are initiated by the bond

dissociation of tetrazole ring rather than the elimination of their substituents. During the
decomposition process of tetrazoles, the N'—N' bond is dissociated in preference to the N'
—C* bond except 1PHT which has phenyl substituent at 1st position. In the case of 1IPHT,
N'—C" bond dissociation and N*—N° bond dissociation occur competitively.
(*Department of Chemical System Engineering, Faculty of Engineering, The
University of Tokyo, 7—3—1 Hongo, Bunkyo—ku, Tokyo 113, Japan
**Research Institute of Industrial Safety, Ministry of Labor, 1—4—6
Umezono, Kiyose, Tokyo 204, Japan)
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