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IZmt, 22T Cp iR P} »ix Neumann-
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Z DR
(1) KCIO—KCI+20,, d4G,= —1111.42—2.69
Tlog'—0.0020587°¢—72.85T
(2) KCIO—KCIOy+1/,0°  4G,=9039.28—8. 16
TlogT—0.0000645T%+1.3T
(3) KClIO,—KCIO,;+0;  4G;=23928.70—5.92
TlogT—0.000129T"%—42.06 T

Table 1 Thermodynamical functions

Substance Cp 4Hzs ’ 4G
(kcal/mole) (kcal/mole)
KCl  10.9340.0036T | —104.175  —97.592
KCIO; 20.6 - 78.90 | —65.74
KClO; 25.7 - 93.50 | —69.29
KcIo, 26.3 ~103.60 | —72.70
O.  8.27+0.000258T|  0.00 |  0.00
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Table 2 Calculation of log ¢ Trm~2 and log A

g';eg';gi:ge TnCpesk T 'x10° | T 2X10° | ¢ Tn? |log ¢+Tn?| log A
5.0 853 1172 1375 | 6.875x10¢| =5.163 15.3
7.25 859 1. 164 1.355 9,824%10°¢ —=5.074 15.6
14.0 873 1. 145 1. 311 1.835%10°% -4, 737 15.6
22.0 889 1.125 1. 264 2.782x 1073 —4.556 15.5
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Table 3 Velocily constant at various

temperature
’Esen)p§ °K rx10® k(min")% log %
550 823 | 1.215 ‘ 0.096 - —1.0177
555 828 . 1,208 | 0.142  —0.8477
560 .83 1,200  0.150 : —0.8233
565 838 . 1.193 0.208 ' —0.6819
570 843 . 1.18 . 0.258  —0.5884
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Fig. 11 Effects of the oxides on the decompo-
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Table 4 Effect of Cr;0s on the decomposition

of KCIO,
Kcé?;os ‘None treated! treated at 1100°C for 1 hr
n R N Area of
1 | 1| T | T |(Are
mole ratio (oc) (uc) (oc) (cc) ;gz?](e:mz))
10:1 | 3870 390 395| 397 2,40
10:2 | 365| 371 385 | 389 4.47
10:3 | 367 371 383 | 386 5. 62
10:4 | 362| 369/ 381 | 383 6.90
10:5 | 363| 369 388 393 4.80
10:7 | 363| 367 401 403 4.57
Bl iotEL RS,

Ti Bt Tp L23EEID bR KCIO, ¢ Cr,04
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Table 5 Decomposition Products of KCIO-NaNO, at 600°C (X% 10-*mole)

KClO, : NaNO, ¢ 1 :1 1 : 4 1 :8
Substances Reactants Products Reactants Products Reactants Products
NaNO,; 7.22 0.08 28.9 0. 39 57.8 26.9
NaNO, — 7. 44 —_ 24.2 — 28. 4
KClO, | 7.22 —_ 7.22 — 7.22 —_
KCI —_ 7.20 _— 7.16 —_ 7.22
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Thermal Decomposition of Potassium Perchlorate
by H. Osada, Y. Hara, N. Nakajima and H. Nakamura

Differential thermal analysis (D.T.A.), thermogravimetric analysis (T.G.A.)
and ordinary chemical analysis were performed to study the mechanism of the thermal
decomposition of pure KC10, and KC1O; containing the various catalysts. From the
experimental data, several conclusions are obtained as follows.

(1) According to the oxidation number, the thermal decomposition reaction
(KC10,~KCl1+20.) is the redox reaction between CI*7 and O-2.

(2) The D.T.A. curves demonstrate that KC10, is transitted from rhombic to
cubic at 300°C, and melts at 560°C, but at the same time decomposes
exothermaly into KCl and Q.. After the decomposition of KCIO, is over 20%
of the total weight of it, this decomposition reaction is accelerated by KCl
which is produced from the decomposition of KCIO,. Accordingly, the equa-
tion of decomposition will be first order till 209 decomposition, but after
that, the decomposition is autocatalytic. From D.T.A. and T.G.A., the
reaction rate constant (k) of the main decomposition reaction is shown as
k=1015'5)<e-62,900/l”' min' —l'

{3) The role of NaCl and LiCl on the acceleration of decomposition of KCIO,
appears to be as follows—the eutectic compounds will be made from KCIO,
and the chlorides. These eutectic compounds will decompose into LiClO, or
NaClO, and KCl. These perchlorates decompose faster than KCIO,.

(4) Oxide catalysts (Cr.0;, Cu,O, CuO, NiO, Fe;O; and Fe;O,) are devided into
two categories: Cr:0;, Cu.O and CuO are accelerators for the decomposition
of KClO,, but the other oxides have no effect on it. The catalytic effect of
these oxides will be the formation of metal perchlorates, or the initiation of
oxidation reaction between KClIQ, and oxides.

(5) Sodium nitrite accelerates the decomposition of KClO, according to the equa~
tion 4 NaNO,+KClO,—~KCl+4NaNQO;. This reaction is exothermic and
occurs at 400°C.

(6) There is an equilibrium between NaNO; and NaNQ,. This is represented by
the equation aNaNO,=bNaNQ.,+c¢X, At lower temperature, this equilibrium
proceeds to the reverse, but at higher temperature, proceeds to the forward,
(Kyushu Institute of Technology. Tobata, Kitakyushu-city, Fukuoka, Japan.)
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