AD/A-003 104

SOLID-PHASE DECOMPOSITION OF POTASSIUM
AND SODIUM CHLORATES AND PERCHLORATES
IN THE PRESENCE OF MANGANESE DIOXIDE

B. 1. Khorunzhii, et al

Foreign Technology Division
Wright-Patterson Air Force Base, Ohio

25 November 1974

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE

P L e i 4 e At ot sk




(Becutily sloneiitantion al vishe, Ql b Nos! aad

‘l SNGINATING ACTIVIVY

Foreign Technology vaxszon
Air Force Systems Command
U. §. Air Force

—— | [7D/8 co3 /04
DOCUMENT CONTROL DATA-R&LD

o when the overall le tiasaifiod,
3. REFSGAT SECUNITY CLASBIFICATION

UNCLASSIFIED

Indes muct b

2h. SROUS

Ve

SOLID-PHASE DECOMPOSITION OF POTASSIUM AND SOCIUM CHLORATES AND
PERCHLCRATES IN THE PRESENCE OF MANGANESE DICXIDE

¢ DRACRIPTIVE HOTES (TYee of repwrt and inglugive dates)

T

8 AuTHOME) , Teet nome)

' B. I. Khorunzhiy, XK. G. Il'in

b RENQRT DATK

1972

™. NO. GF REry

7

4. TOTAL NO. OF Pasls

4

Fe CoNTRACT OR GRaNT MO
b PROJIECTY NO.
€.

N ORIGINATOR'S REPOAT NUMBENIS)

FPTD-HT-23-0211-75

. CYHER REPORT NO‘S) (Any ethot numbere tha! may b sreigned
hie wpen)

Pr————————————
16 DISYRIGY T: 00 SYTATEMENT

Approved for public release;

distribution unlimited.

PV SuPPLERENTARY MATES

12 SFONBORING MILITANY ACTIVITY

Foreign Technclogy Division
Wright-Patterson AFB, Ohio

(5 AGRTRAET
07

(S

TR
M ATIONA

TECHNICAL
INFORMATION SER\”F‘E
*(l‘ IL‘(‘:"\(A ;""u

rOnm
v way s

D 1473

UNCLASSIFIED

Secuntv Classificatinn




i ke il

- FID-HT- 10001006

PN Y PP

EDITED TRANSLATION

"FID-HT-23-0211-75 25 November 1074

SOLID-PEASE DECOMPOSITION OF POTASSIUM AND
; ' SODIUM CHLORATES AND PERCHLORATES IN THE
PRESENCE O_ MANGANESE DIOXIDE

By: B. I. Khorunzhiy, K. G. Il'in
English pages: 4

; Scurce. Izvestiya Vysshikh Uchebnykh Zavedeniy,
Khimiya i Khimicheskaya Tekhnologiya,
3 Vol. 15, Nr. 12, 1972, op. 1886-1888

Country cof Origin: USSR
Translated by: Dale A. Bostad

Requester: AFRPL/Y?I
Approved for public release;

distribution unlimited.

ﬁ
THIS TRANSLATION 1S A RENDITION OF THE ORIGH
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR
EDITORIAL COMMENT. STATEMENTS OR THEORIES PREPARED AY:
ADVOCATEDOR IMPLIED ARE THOSE OF THE SOURCE
AND DO NOT NECESSARILY REFLECT THE POSITION TRANSLATION DIVISION
OR OPINION OF THE FOREIGN TECHNOLOGY DI- FOREIGN TECHNOLOGY DIVISION
VISION, wP.AFB, CHIO.
FID-HT- . 23-0211-75 Date 25 Nov]974

/@&




O A R TR

Al1 figures, graphs, tables, equaticns, etc. merged into
this translation were extracted from the best quality

copy available.

U. S BOARLC ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
: A a A« A, a P p P p R, r
: E 6 B & B, b C ¢ C ¢ s, s
: B s B e vV, v T T m T, t
g Fr r G, € Y ¥y Y y U, u
o a z 2 D, d e ¢ ® g F, f
E o E o Ye, ye; E, e* X x X x Kh, kh
MM = N = Zh, zh U u o y Ts, ts
- 22 Z, Z Y ¥ Ch, ch
H u H u I, 1 Ww w o w Sh, sh
2 I | A i Y, ¥ W m W w Sheh, shch
K x K «x X, k D s D s H
n a N a L, 1 W u o Y, ¥
M x M u M,mn b » b '
H » H xn N, n 3 » 3 E, e
O o 0O o 0, o 0V » DO » Yu, yu
N n o P, p A = A a Ya, ya

* ye initially, afier vowels, and after 1, b; € elsewhere,
en written as ¥ in Russian, transliterate as y¥ or &,
The use cf diacritical marks is preferred, but such marks

may be omitted when expediency dictates,

FTD-HT-23-0211-75 1¢-




FOLLOWING ARE THE CORRESPOMDING RUSSIAN AND EMGLISH
DESIGNATIONS OF THE TRIGONOMETRIC FUNCTIONS

Russian Foglish
sin sin
cos cos
tg tan
ctg cct
sec sec
cosec csc
sh sinh
sh cosh
th tanh
3 cth ¢oth
3 sch sech
3 . cach :ach
arc sin sin-1 » ]
, arc cos cos~1 B ;
] arc tg tan-1
- arc ctg cot™1
are sec sec-l :
arc coaeo clc'l . 3
arc sh sinh-1
arc ch cosh~1 ;
arc tb tanh-1 :
arc cth coth-1 i
arc sch sech-1 :
arc csch cach-1 j
rot curl
1g log
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Alphe
Beta
Gamma
Delta
Epsiion
Zeta
Eta
Theta
Tota
Kappa
Lambda
Mu

GREEK ALPHABET

« Nu
X1
Omicron
B1

[ Rho
Slgma
Tau

$ Upsilon
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Chi

Psi
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! SOLID-PHASE DECOMPOSITION OF POTASSIUM AND SODIUM
' CHLORATES AND PERCHLORATES In THE PRESENCE
OF MANGANESE DIOXIDE

B. 1. Khorunzhiy, K. G. Il'in

1 (Serzo Ordzhonikidze Novocherkassk
Polytechnical Institute)

T=e s9lld-phase decomposition of KClO3 and KCIOﬁ in the presence
of oxide catalysts has been studied in [1-3]; however, the experi-
ments vere conducted at relatively high temperatures with the
result that the plcture was complicated by the appearance of
noncatalytic dissoclatlion or the presence of the 1liqulid phase.

Both c¢f these factors have increased the difticulty of subseguent
kinetlc analyses <f the experimental datc and thelr unambiguous
interpretation.

This report gives the results of research on the catalytic
decomposltion of sodium and potassium chlorates and perchloratesz
at low temperatures, and at these temperatures dissoclation, when
there 1s practically no dissoclatlion, in the absence of a catalysc.
In the experiments a fractlon of salt crystals with a diameter
of 0.14-1.20 mm mixed with MrO, (»1%) was used. The degree of
decomposition «f the specimen (300 mg) was recorded usilng a type
ADB-200 bilance,
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The experimental data are satisafactorily deseribed by the
topokinatic equaticn u-l-¢xp(-ktn), where a - the portion of the
decompoged substance; t ~ time; and n and k - constants [4-6].

In the majority of cases the stated equation encompasses the whole
kinetic curve (there is no anamorphosis break), and only in one
experiment with KClO3 did parameter n assume the value 1 (in the
initial stage) and then 0.5 (in the rest of the stage). In the
case of NaClO3 it 1s chizracteristic that n varles according tc the
temperature (sece table).

Table, Calculated values of the
kinetic parameter n.

Temper. | ein fres-
Substame | jeune 5C | tioned "
units
KCi0, 4, 435.} 0,68=-0,8% 0,66
45, 463
NaClO; 33;33. 370.} 1,700,81 0,63
NeCIO, 240 w74 0.656
M5 0.5% 0.72
25 0.9 1.05
KCIO, 315, 3‘201 0,68--0,8% 0,50
m. F)
R | §3
k) or 0,30 10 .
38 090 )

Judging by the magnitude of n (2.5<n<1l), the primary decomposi-
tion of salts takes place in the diffusicn region, and the difference
(1-n) characterizes the extent to which this process extends into
this region [5]. An exception 1is the initlal stage of decomposiction
of KClO3 at 335°C; here the total rate of the process is determined
by strictly chemical kinetlcs at the phase interface. As measure-
ments of the electroconductivity of the mixture KClOB—MnO2
demonstrated, thls 1s caused bLy the brief appearance of the liquid
phase - the eutetic. A similar phenomenon 1s also obseprved in
experiments with NaClO3 where the perrcentuge c¢f the liquld phase
decreuases with a drop in temperature.

FTD-HT-23-0211-75 2



TIAAAN TR T iR e Rty e e o e et

TR AT R

By comparing the volumes of the reacted substance and the
produce we can assess the nature of the latter's diffusion
resistance [7]. It follows from such calculations that when
chlorates and perchlorates are decomposed, the volume or the
chlorides formed is less than the volume of the iritial substances,
which predetermines the presence of macropores in a layer of the
product and tris facilitates the input and removal of the corres-
ponding components. However, when KClO3 is decomposed, this
layer 13 much more compact than in the case of KClOu, and 1t
follows that one can expeci ucre a greater extension of the process
into the diffusion region. The values of n are in complete accord
with such evaluations:

(1-Aaxei0’) > {i—nxao,).

The diffusion resistance can be varlable (NaC103, for example),
and then the kinetic parameter also changes.

Conclusion

When comparing the reaction capablllty of solid substances
und=r volume diffusion conditlons [7] and when the investigated
selts KClO3 and KClOu are decomposed (two orders higher), in the
latter case 1t 1s necessary to acknowledge the fundamental role
played by surface diffusion and diffusion along the boundaries

of the crystallites.
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