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Fig. 1. Oxygen evolved from KClO;~-MnO.
solid system,the reaction rate depen-
ding on diffusion process.
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Fig. 2. Oxygen evolved from KClOz;-MnO.
solid system,the reaction rate depen-
ding on phase boundary process.
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Fig, 3 Oxygen evolved form KClO&=MnO.
fused system at 420°C
I KClOs: MnOg=1; 0.70
KC10; : MnO.=1:0.35
I KClOz: MnO.=1:0.23
IV KCIO;: MnO;=1:010
(mol ratio)

quantity of Os (mol)
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Fi Ozxygen evolved from KCIO~MnO.

fused system at various tempera-
tures.
KClO; : MnO.=1 : 0.07 (mol ratio)

ER2TOLEANTHE SN, BEHOBE: 35°C
THHILTV D, 1) CONEOEEE= 2 ¥ -2
40kesl T L,

I, 2 KCIO; Bl tosgs

BELLLEIZ R TR MnO; 2 KCIO; (2 4—f03kk
ZERLTVZ. KRAEINZEAR TS OTHRZ
B3, H4Iz5T. 312 420°C ¢ KCIO; & MnO.
DHZRA T2/ R CREEE: KCIO0;, MO,
DHFIT2VT—XOWFY L DTV S, WIS

r=0.137 x (KCIO; ). MnOsJmol/min  (420°C)
i) R4 QIEEELR 2 2I§oBNT oLk o s
HLEEONEL ROTEE b=+ -2 T2 L
ddkeal X7, i) BATLLEIZRG TS & SR
ESEDin{ MnO. (2 KCIO, iz L MnO,~ (22
&) MnO,= #k(0) off1 + > 2 ERL S iuirdee

2
-

IRNKERESLE PBE B4 8§

p R = DR

UL Lk

BlbiLZo T MO

§iz KMnO; K.-MnO, #

M T LR FRLRGEE — y
BETR LI iv) fJKCIOy

DHUMSRE TR L - i'.f-."i:'
& KC1O; of:ifisima e g) :m
UT RS 2 A EoTlls o
Zw mm:ﬂl" ‘}5"‘9

=22 4= LI
BEFLTv3iorgRs

bR Fig. 5 Apparatus

I KCO.08BICREFTEAeD
FETEDROES

I o2& s MnO: OfEfEZ X % KCIO: 058D
BT RSO0 TKICH A OGO EEL 58
AT~ HBMBRLN S o5, TANASHS
BRATY> YAORR=7r 2 » xNIFREBH
LTOBRERYANS: AFLRIUSETRRLE
RoMite Lt 2= 2 -Dizk2T27yy YO
A5 55%. HAOEERMRH C el 2,
LSRR 1°C, HEHRUZa L HADTDES
Hse

II, | HzoExREREoEE

SERBIUIE 6 1T T, kit o H IRz KCIO;—»KCl
+50: DI R BBADHNET EDTH %,

Fig. 6 Effect of gases on the thermal decomposition of KCl1Oy

decomposed

in the equation KClO,
L]

= 3
— b ( -
-I\(.1+2 )

Weight deecreased by =g

of Rcl[}a

temperature (°C)

H.O
CO.
Bras

- e -

KCIO; alone KClO;—»KCl+ ';Oﬁ

S0, 2KClOy+ SOy~ K_SO,.-}-C!: t+ g 0.1

W Cl: KCIO; ¢l KCl+50: ¢
W NH; 2KCIO:+ NH;»KCI+KNO+ 3 H:01 +3 0,49
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Fig. 7 Effect of oxides on the thermal decompasition of KC10;
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tempenature (°C)

composition (mol ratio)
KClOg: PyO5 =1:0.875

reaction formula

KCIOs: 1.05=1:0.063 2KCIO;+1.0;—2K10;+ClL1 +-g-0=t. KIO;—-KI+ E,O,‘:

I

1

N KCIOp: B.O;=1:0468 2KCIOs+Bi0;—2KBO; +Cl:t +50:¢

T KCIOs: A%O;=1:0080  BKCIOs+As05-+3K:A50,43Ch—+-+ 5 O:t, KCIOs Kysy

i 3
Y KCiOy: SbyOy=1;: 0.096

W KCIOp: CoO =1:0193  KCIO+2Co0-Co:05+ KC14+05, KCI0:Cos04KCI 4+ 5 0st
W KCIOu: VaOp=1:0.047  GKCION+Vi0u>2KsVOu-+3C1: -+ 5 sty KCIOuyy 0uKCl4- 5 st
—

W KCIOg: MnOs=1:0195 KCIO; aMa0s KCl+ 305

K KCIO;: Fes03=1:0.112 KCIO, FezOs KCI+ZU=?

X KClO4: Cl':() =1:0101 KCIO; cuQ KCl+ g Ost
M KCIOt r CrgOu =1:0.038 2KC103+ Cr-.-O; ir KgCr=0:+ C’:T'f‘b: TB, KCIO; KoCreOn

R(:l-.n-go::
M KClO;: ZnO =1:0.212

XN KClO;: WO;=1:0104 2KClO;+WO:»K:WO4+Cl: t +0: 1, KCIO; KewoKCl+ go,1
= -

XIV EKClO;: PbO; =1:0.260

IV EKEClO;: Al:O;=1:0.352
XVl KCIO;: HgO=1:0175
IVI KCiO;: CaO =1:0.193
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E composition (mol ratio) reaction formula
; I KCIO;: CaS0O; =1:0.047
8 1 K.ClOa . CH(C“)Q'E‘_"I : 0.067
; Il KClOy:CaCl.  =1:0.151
5 IV KCIO; : Ca(NOs)e =1 : 0.101
Y KCIOs: Ph(NO,). =13 0,070 2KCI10;+Pb(NOy)s—+2KNO;+Pb0Os+ Cls ¢ 20,4, KCIOz
d > 4 3 -
k !’b03+gghle‘§O:L -
._ V[ KClOz=1PbCl, =11 0.075 KClO3+PbCla—»PbOs+ KCI +Cla b + ; O.t, KCLOy [_‘qu-l-Cl-J
3 o oea
. KCl+50:t
W KC10;: PbO =1:0.125 KCIO;+3Pb0-»KC1+3Pb0,, KCIO; phoa KC1+ 3'03
|u' Wi KClO,: PbS().; =1 : 0.165 KCIO3+2PbS0;—» PO+ K50+ C]:T + 202?- KClO;{ Ph(}:-ﬁ-c_‘[.-z
KCl+ g Oz
K KClO;: CuCly =1:0.040 KClOs+CuCli»CuO+KCI+Clyt +0: 1, KCIO; cun+Cle KC
. 3
! -+ 2 OET

X KC].O; . CL:SO.|

KCI+%O=T

XM KCIOy: CuO :CaO =1:0.081:0.070
M KCIO4: AsiOp:CaO  =1:0.108:0.184
XM KCIOs: As.Op: Na.O =1:0.160 : 0.412
X1V KClOs: As;0,: K.COy =1 :0.073 : 0.141

=1:0.048 2KC103.‘§'CI250.|—'C1'.0+ KgSU.; -1-{2!; 1 -r'g'U:?. KCIO; CuD+Cla

-»
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Fig. 10 Efzct of Cr-compoudnds on the thermal decomposition of KClO,

wuight decreased ()

temperatuse (°C) ]

composition (mol ratio)
[ KClOy:CrOy =1:0.535
3
45 0st

I KClOs:CriOy =1: 0.254

in Cl: flow)
¢ KCl+ -3-0;1

| KC‘O; 3 Cr:O; =1720171
(in Br: flow)

N KClO;: K«Cr:0;=1:0.030
Y KClO::Cr0; =1:0.038

RCH—ZO,‘.

M KClO;: Cri0s: CaO=1:0.042: 0.046
M KCI1O;: Cr.04: Na.O=1: 0.538 : 1.813
KClO; : Cre0y : KsCO4=1 : 0.042 : 0.100

= &

2KCIO;+2Cr05-+K.Cri0; 4 Cls 1 45 Ost, KCIO, Kecra0; KCI
2KC10:+Cr.0:—K.Cri0; +Cls 1 -+ 0:1, KClOsKuCra0s+Cla
— =

2KC103+Cr:035—+K,Cri0; 4+ Cls § +02 1, KClO; KaCraOr+Bra
KCl+ g 0:1%

KCI0; KeCrs0; KCl+50: 1

2K CI0s+ Cr.0ueK.Cr:0:+ Cls § +0s 1, KCIOs KeCre0y

KCIO; : K:Cr0,—1 : 0.032 KCIOs KeceOy KCl+-50:t

reaction formula
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Fig. 9 Effect of Mn-compounds on the thermsl decomposition of KClO,4
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weight decreased (22)

= ‘{"'.'

temperature (°C)

composition (mol ratio)
I KClO;: MnO: =1:0.758
(in Cla flow)
I KCIO;: MnCls =1:1.029
3

reaction formula

KClO; amos:cls KECl + g():f
—'3

1

KClO;+MnCL—-KCl+Mn0.+ClLt + 2 0.1, KCIO; Mn0s+Cls
T e

B KClO;: MnSO;=1:0.045

KC103+ MnSO;—K.S0,+ MO, +Cls # +20. 4, KCIO3 MnOs+Cla

KCl+ 5 O:t

IV KClOs: MnO. =1:0332
(in SO; flow) 3

¥ KCIO4: MuQO. =1:0.100
(in Br. flow)

M KClOg: MOy =1 : 0.026
WM KCIOz: MnOa: CaO =1:0.070 : 0.134
W KCIOg : MnO. : KCOy=1 : 0,070 : 0.069
K KCIO;: MnO, : NouOe=1 : 0,070=0.312
X KCiO;: MnO. =1 : 0.180
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Thermal decomposition of KCIO,
Part II. The effects of the inert substances,

S. Yamamoto & T. Asaba

I. The isothermal decompasition of the system of the KClOg4 MnO; has been studied. Bslow
the melting-temperature of KCIO; (380°C) the decomposition proceeds as the heterogeneous

solid reaction, and the activation energy of the diffusion process was found to be 75keal.

per mole and that of phase boundary process was 44kcal. per mole. Above the melting

temperature of KClOg, it proceeds as the homogeneous reaction of the second order in fused

phase, the rate beffig proportional to the concentration of KC1Qy and MnO..

I. The effects of the various inert substances as oxides, halides, or sulfates on the thermal
decomposition of KC104 has been examined. As the conclusion of numerous experiments, it

may be shown that the stronger the acidity of the additional is, the greater the reactivity

of the mixture is, and the more stable product is remained. So the substances which produce

the unstable intermediates would be most effective as the catalyst of the decomposition of

KCl10y,

(Lab. of Explosives, Univ. of Tokyo)
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