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Fig. 1 X-—ray diffraction patterns of PbO,
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Fig. 3 Thermal decomposition of PbO, on
heating in a current of Ar
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Fig. 4 Isothermal decomposition of « —PbQ, (sam-
ple B) in a current of Ar
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Fig. 7 X—reaction time curves and Avrami
—Erofeev plots for the isothermal decom-
position of §—Pb0, (sample C)
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Fig. 8 Isothermal reaction of PbQ, with an aqueous
solution of N.H,
Sample ; 50at of N.H, solution (20wt/%)
and 0.500 g of PbO, powder,
Temperture ; 20T
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Fig. 9 DTA curves of the mixtures of PbO,
with FeSi
Composition Pb0O,/FeSi=95/5(by
weight), Sample; 25ng,
Atmosphere; under pressurized con-
dition of Ar(30kg/cd gauge)
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Table 1 Relationships between the thermal decomposition of Pb0O,(Ti), rate
of the reaction of PbO, with aqueous solution of N,H, (Ki) and the ther-
mal reaction of PbO, with FeSi(Tm)

a—Pb0, A—Pb0,
A B C D E F
Ti(C) 300 290 420 430 425 360
Ki(sec™") 0.250 0. 364 0.043 0.036 0.040 0.067
Tm(T) 460 450 495 502 500 482

Ti: Temperature at which thermal decomposition of PbO, commences, Ki;
Rate of PbO, —N;H, reaction for x (fraction of raction) =0.10 in Fig. 8,
Tm:Peak temperature in Fig. 9
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Reactivity of Lead Dioxide

by Hidetsugu NAKAMURA™**, Hiroyuki TANIGUCHI**and Yasutake HARA**

In this report, on PbO; from various commercial sources, surface characteristics, ther-
mal decomposition, its reaction with N,H, in aqueous solution and the thermal reaction of
its mixtures with reducing agent (FeSi) were studied and the following conclusions were
obtained.

There are @ and 3 phases of commercial reagent PbO; in NTP. The thermal decomposi-
tion of PbO, under constant heating rate goes by four stages and the products formed at
each stage depend on the structural type of PbQO,. a—type phase goes by the stages (1),
while 8—type phase by (2).

a—Pb0y; PbO;——PbO, 55 Pb30, PbO (1)
8—Pb0;; PHO, Pb,0; Pb;0, PhO 2

In the case of isothermal decomposition of PbQ;, analysis of decomposition kinetics
shows that the reaction proceeds obeying Avrami— Erofeev rate equation.

It was found that the higher the reactivity of PbO; with aqueous N;H; becomes, the
easilier it decomposes and reacts with FeSi on heating. Therfore, it is concluded that
there exists a good corelation between the thermal decomposition of Pb0,, its reaction
with NoH; in aqueous solution and the thermal reaction of its mixture with reducing
agent. From this result, reactivity of PbO; in pyrotechnic composition can be estimated
from its reactivity with NoH, in aqueous solution.

*Study on Reactivity of Row and processed Materials of Explosive Mixtures (V)

(**Department of Applied Chemistry, Faculty of Engineering, Kyushu Institute
of Technology, Sensui—Machi, TOBATA —Ku, Kitakyushu—shi, Japan)
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