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Fig. 1 Thermal decomposition curve (a)
and D. T. A. trace (b) of NH,
ClO, of various Gran sizes
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Fig.. 2 X-Ray diffractions of NH,CIO,
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Table 2. Ionic Radius and Decomposition

Temperature
Tonic Radius (A) | Termal decomp osition
of metals Temperature (°C)
None 412
FeCl, (0.67) 277
CuCl; (0.72) 292
MgCl. (0.75) 354
CaCl, (1.00) 361
NaCl (1.00) 397
KCl  (1.33) 400
K.Cr:0; (Cr*® 0. 35) 298
K:CrO, (Cr* 0.35) 300
Cr:0, (Cr**0.70) Cm
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Table 3. Activation Energy according to
Kissinger's 'method and thermal
decomposition method

low temperaturehigh temperature
decomposition | decomposition
thermal decomp-
osition method 21.5kcal/mol | 49. 4kcal/mol
Kissinger's o4l 22 Okeal/mol | 46.7keal/mol
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Table 4. Activation energy of various
grain sizes.

Activation energy kcal/mol
Sample| o emperature | high temperatore
decomposition ecomposition
S 21.5 16.7
S 21.5 35.7
S, 23.3 31.0
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Fig. 13 Temperature rising of NH,CIO,
in heating furnace.
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Thermal Decomposition of Ammonium Perchlorate

H. Osada and E. Sakamoto

The thermal decomposition of ammonium
perchlorate was studied by means of differe-
ntial thermal analysis, X-ray diffraction
method, gaschromatography etc. Ammonium
perchlorate decomposes exothermally at two
steps. After transition, the first decomposi-
tion occurs at about 300°C, and the second
step decomposition occurs at about 400°C.

The thermal decomposition rates of amm-
onium perchlorate are affected by its grain
sizes and its surrounding atomosphere. The
smaller its sizes are, the faster decomposes
the second step. In He gas, the second step
decomposition disappears, but Op gas accel-
erates this step, The grain sizes of ammon-
ium perchlorate have no cffect on tne first
decomposition but its decomposition rate
increases in a vacuum.

The first step decomposition is accelerated
by irradiating with X-ray and ultra violet ray,
but on the contrary, the second step tends
to -disappear. These irradiations make the
lattice defects on the surfaces of ammonium
perchlorate, and disordered ammonium perc-
hlorate decomposes rapidly.

10 (244)

In the processes of thermal decomposition
or ignition, ClOs gas which is strong oxidant
and decomposes explosively at high temper-
ature, evolves,

By the addition of metallic chlorides, pot-
assum chromate, and potassium perchromate
as the impurities, the decomposition rate of
ammonium perchlorate is accelerated.  The
smaller their ionic radius and the larger their
positive charges of impurities are, the more
remarkable their effects of acceleration are.

The rate equation calculated with the iso-
thermal decomposition reaction curves, is first
order reaction at low temperature, and one
half order reaction at high temperature.
Activation energy of the first step is about
22kcal/mol, but that of the second step
decreases in proportion to its grain sizes. S»
(80z) is 47kcal/mol, S; (56y) is 35.7kcal/
mol, and S, (28z) is 31.0kcal/mol.

Ignition reaction of ammonium perchlorate
at about 450°C is surface burning reaction.
(Kyushu Institute of Technology, Tobata,
Kitakyushu city)
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