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Fig. 1 Time history of NO,~ concentration for the
mixed solution of NaNO, and CH;COOH
with 10 %-CH;COONH4( @ ) and without
10 %-CH;COONH.( ).
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Fig. 2 DTA curves of the solid residue, CH;COONa
and CH;COONH4

I:  Residue on evaporation

II: CH;COONa

III: CH;COONH4
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Fig. 3 X-ray diffraction of the solid residue after
evaporation to dryness.
A : Unknown, ¢ : CH;COONa,
W : CH;COONH,;, @ :CH;COONa -3H,0

Table 1 Summary of reaction stoichiometry.

Initial concentration of  Final concentration of

Reactant, reacted Total gas evolution

Ion species NO; and N5 NO; and N5 _ >
[x 10 mol] [x 10 mol] [x 10-* mol] [x 10 mol]
(N3] 6.4 4.2 2.1 42
[NO: ] 2.1 0.0 2.1 .
[N5] 6.4 32 32 o)
[NO: | 3.2 0.0 3.2 .
[Ns] 6.4 0.0 6.4 s
[NO;] 6.4 0.0 6.4 .
[Ns] 6.4 0.0 6.4 s
[Ns] 6.4 0.0 6.4 s
[NO:] 19.1 12.7 6.4 .
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Fig. 4 First-order-reaction plot.
@ :[NO,]i=6.36x10° M, @ :[NO,];=6.36x10> M
(Initial concentration of [N37]y=6.36x10* M;
Reaction temperature:25°C)
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Fig.5 Second-order-reaction plot.
@ : Cx'=[NO,1p=2.12x10* M,
H: CBOI[NOZ_]O=3.18X10’4 M)
(Initial concentration of C,°=[N;7]0=6.36x10*
M; x: Concentration of [N3], reacted)

4. ¥

7 AW OB RBIZ O W TRD X 9 fsim & 1572,

1) 7 Mt o 53R R X 5 U o S KIF R TS
AbNb,
NaN3+2CH.COOH+NaNO3; —
2CH3COONa+N3+N20+H20
A+ Y OERTERED,
N3~ +NO; +2H* — N2+N,0+H;0
LB EHENTE S,

2) SORBR RIS TH D, ZHOZEIYRDEH
7 UG % BB R o FUG &3 L7z,
HN3+HNO2 — N2+N20+H0

3) RRBIFET VESTAZRMT A EICED
LI EMR D2 ENTE D, TNIFRERT €
= LA OMKEHEC X 2 Il F R T, SR
HOPHAMZ LN, #RE L TROFUSHIMZ b1
57:DTH5HEHETE L7

3HNO; — HNOg+2NO +Hs0 + + + « = =+ + « ©

References

1) T. Urbanski “Chemistry and Technology of Explosives”,
Vol. 3, p. 185 (1965) , Pergamon Press.
2) R. Meyer, “Explosives’, p. 165 (1997) , Pergamon Press.
3) M. Kimura, “Kayaku Dokuhon”, p. 31 (1981),
Hakuasyobou.
4) H. Osada, “The Explosives Chemistry”, p. 397 (2003),
MARUZEN.
5) K. Ochi, EXPLOSION, 2, 34 (1992) .
6) M. Hayashi, EXPLOSION, 2, 231 (1992) .
7) Y. Nakasato, EXPLOSION, 3, 98 (1993).
8) A. Kimura, EXPLOSION, 3, 187 (1993) .
9) M. Hayashi, EXPLOSION, 4, 166 (1994) .
10) Working Group of Japan Safety, “Chemistry and Industry”,
Vol. 42, p. 2072 (1989) .
11) K. Nanba, J. the Industrial Explosives Society (Sci. Tech.
Energetic Materials) , 17, 53 (1956) .
12) H. Nakamura, E. Kitajima, M. Matsukawa, T. Kazumi
and M. Akiyoshi, EXPLOSION, 15, 10 (2005) .



Sci. Tech. Energetic Materials, Vol.67, No.5, 2006 163

13) M. Matsukawa, T. Iwasaki, K. Sakumoto, S. Date, K. 16) The Japan Society for Analytical Chemistry Edition, “The
Hasue and H. Nakamura, “Abstract of 2004 Annual Analytical Chemistry Handbook”, p. 197 (1971),
Conference of Japan Explosives Society”, pp. 39-40 (2004) . MARUZEN.

14) Y. Ikeda and T. Koga, “Abstract of Autumn Conference 17) The ENCYCLOPAEDIA CHIMICA Editing Committee
of Japan Explosives Society”, p. 9 (1991) . “ENCYCLOPAEDIA CHIMICA”, Vol. 3, p. 930 (2003),

15) J. Samejima, “Experiments in Physical Chemistry”, p. 169 KYORITSU SHUPPAN.

(1927) , Shokabo Publishing.

Wet decomposition of azide

Toshihiko Kitayama® Hajime Hatanaka® Youichi Sano™,
sdoksk

Toshiyuki Nagaishi***, and Hidetsugu Nakamura®**

The reaction of azide with mixed solution of degradation reagent consisting of sodium nitrite and acetic acid was
studied for the wet decomposition treatment of azide. It was confirmed that the reaction scheme of azide with the
degradation reagent is expressed as: N3 +NO, +2H* —> N,+N,0+H,0

The reaction conforms to a second-order rate law. As the rate determining step, the reaction, HNO,+HN; —>
N>+N>O+H>O was deduced.

It was known that the degradation reagent was decomposed by aging in acidic solution. It was shown that addition
of ammonium acetate suppressed its aging. It is explained as follows;

In acetic acid solution, ammonium acetate hydrolyzes to acetate and hydrogen ions, and the solution changes to
weak acid due to common ion effect. Consequently, the by-reaction, 3HNO, —> HNOj3 + 2NO + H,O is retarded.
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