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Fig.2 Mass spectrum of thermal decomposition -

products of a-Pb(N,); at 351.8C.
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Fig.1 Content of thermal decomposition products
of a-Pb(Nj); at different temperature.
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Fig. 3 Mass spectrum of thermal explosion

products of a-Pb(N,): at 362. 3.



4 ' 3 LI ek

BRI B § 5 — 5 R M s B BR LA 0 B g &, TR BB E T & #
B9 BB R ITRERI TR 3, ‘

%3 FRAEREELG4T,. PN, AR APNAE
Table 3 Content of thermal decomposion products of a-Pb(N,), at different temperature

_ %

T/(C) m/e 14 m/e 28 ; m/e 42
270.5 0 25 ’ 75

293.5 0 43 57

318.8 0 44 ' 56

344 0 58 42

351.8 0 84 . : 16

354.4 0 86 . 14

359.1 3.6 © 88 8.4

362.3 10.3 89.7 . 0

MFE 3T, a-Pb(Ny), A =4 H =, Bl m/e 14.m/e 28 #l-m/e 42, iEztng
T . EfRTHERE N(m/e 14) N, (m/e 2R =P RIEFAMA Ny 3 Ny (m/e
42) KR P B HTEAB B 7E 359. 1CLARTA o-Pb(NY), MR ERS BB EW
RS, R m/e 28 1l m/e 42 B#/™,; LREITET 359. 1'CLL LB, $hsiy
fiR R AR KGR X R «-Ph(Ny), U&ﬁwﬁ}ﬁ’fﬁyﬁt#&kﬁiﬁ K=K N(m/e 14)
Fit N,(m/e 28),

4 it ®
MARFIRE T a-Pb(Ny), $4r Rt B RN =4 B0l E & o, JAZ @ 4 ik
HI RO ENEYERENARRE  REMERNNEFERNZESR . HX «-Pb(N:), 18

A Ny KX =AM FAMBE Ny BdEMEE, BEERF R ELiE
B

Ny — Ni+e )
SiE TR, REEERAN, Bl EHEREAER N, RN, EP
2N; — 3N, (2)

f17 3R, 270CHBHBE G, N, (95 E (m/e 28 TEARBE I, W N; (m/e
ADFEIR D, B, ARB TEE :a-Pb(Ny), (I8 E R WEEMER LA AMEER

. FE B9 IE B A7 E 5 ELRE 7= 4 69 BB B R B A R AL o, T LA d » o Ph (NG, {2 5T R

HEEEHSBNREORX TLYEBEERE, HEEEHEREEOR, TAE3I MR
3 il ,a-Pb(Ny), mﬁ*ﬁé}%ﬁl’{%#‘@k‘;ﬂEB’]I%&%%?“%E N,(m/e 28) /&
N(m/e 14), M, a Pb (N, Hosl 24 5% (b o BB 4 ot P R R LI
oN; — 3N, f N;y —» N, + N
a-Pb(N,), B @B N B AR — LR N B RRR .
Pb(N;); —=Pb + 3N,
HoENEMENNENRRLSHERE . TEER S BEREBE.F—FE N, 8 N-N



2 HEAFES,: o-Pb(Ny): 4 FAMBHEVEH LR 5IRIE 5

BRENH. B TRERRA, WHRES N—N RFNrRABEA RS, YiRERA
BN AMRIR BRI AR TR I S B R AN B Ny Rk E—A TR
N; \N; #—SAHERBUE R N,. B2, F4EHFH Ny HEH B0 RBIE R N, Bk
FN; FAAHEEMAEREAK. YEREFREH IFRENERBEEN 6~
BTN Ny  HE R RERAR, XRERS @R N, WHAMELSR
KF No AT 6E Ny RN, X—REEBMAY o-Pb(N,), 4 RAEEEH SR, iR
BTN, BRI IR I AR E RS A ME SR, (AR AR N, TR N,
BACE MRS R R P NS B R B S & RIEHRS T N, 41 & R H0. Bkt 0-Pb
(No), S RETE BB S RWBH AN Ng — Ni e,

BOR ISR F AL N AR B, F AR ARG, RLME N7 ot o %mn o BREIRY & 4
WiE, R EESRAN, MIN,

5 & i
5.1 «-Po(N), BFEISBIBHRNYIEN.
Ny —> N; + ¢
2N; — 3N,

Pb** 4 2e—> Pb
5.2 a-Pb(N,), ﬁﬁ%ﬁﬁ?ﬁ%%%i&iﬁﬁﬂéﬂﬁﬁmﬂ?ﬂ
2N; ——» 3N,
N; —> N, + N

Bl ERBLRSOF GRS E T R IR BRI AN, MR T 3k 4 LA B A

& F X W

1 Choi CS, Boutin H]J. Chem. Phys., 1968,48:1397

2 Yoffe A D. Inorganic azides. In; Colburn C B, ed. Developments in Inorganic
Nitrogen Chemistry. Londen:Elesvier,1966. 72~149 .

3 Dedmen A J, Lewis T S. Trans. Faraday Soc. , 1966,62(4);: 881

4 Singh K. Indian J. Chem. 1969, 7:694

5 Zakharov Y A, Kurochkin E S, Saveler G G, Rufov Y N. Kinet Katal, 1966,
77: 377 .

6 Lao Yunliang. Anio Vacancy as a Mechanism for the Thermal Initiation of Alpha

- Lead Azide. Acta Armamentarn Sinica, 1990(2):49

7 HARHME. o-Pb(N, REHRIWEEEWETL. ETERCKTEER), 1985(1);
10 '

i



6 . L & & # » ’,',,,,,,5“*

8 HAFRFRE.R A FEERAYHI oPb(ND, BAFHEHE. LNBEITKFFH, 1990
(3, 87

9 AR, EERLFAR, BKR. TNERLOREABIBGTRESI. ERELRZFR.
1990 (3): 1,

10 Fair H D, Walker R F. Energetic Materials. 1977, 1: 195

VERIFICATION OF MECHANISM FOR THERMAL
. DECOMPOSITION AND THERMAL EXPLOSION
' OF «-Pb(N;);

Lao Yunliang Li Zhenyu
(Beijing Institute of Technology Dept. of Mechanical Engineering)

ABSTRACT Products of slow thermal decomposition and fast thermal explosion of
a-Pb (N,),' were détected by a time-flight mass spectrometer. Different mechanisms of
these two reactions were determined. In slow thermal decomposition of a-Pb(N,);, the
. first step is excitation of the n-electron in azide ion to form an azide radical. Then nitro-
gen gas is formed through bimolecular decomposition of azide radicals, which is the rate-
cohtrolling step in the whole process. In thermal explosion of a-Pb(N,), products are ni-
trogen atom and nitrogen molecule. Formed from simultaneous breakdown of x- and o-
boud in —Nj because of the high energy released in the reaction system.

KEY WORDS «-lead azide, thermal decomposition,thermal explosion, reaction mecha-

nism.





