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Fig. 1 DTA and TG curves of (a) Mo and mixtures of (b) Mo: BaCrO,=
7: 3 and (¢) Mo: BaClO(=1:1 in air (heating rate =10°C/min)
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360 % . Joo

Fig.2 DTA curves of mixtures diluted with BaCrQO4 (in air —, and in Ar---:-),
(a) Mo: KCIO(=3: 7, (b) Mo:KClO,=5:5, (¢) Mo: KCIO(=7:3 (heating
rate= 10°C/min)
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Table 1 Summary of heat of combustion of
various mixtures

Rl 3'&'90 Heat of combustion (cal/gr)

Mo : KCIO, 0 10 30 50
7:3 508 | 500 | 417 | 301
1:1 | 66 | em | 47 | 25
3:7 463 504 %6 —

BaCrOq nEMBIC L »TH_—BNAR AL BRE— 7
A& {EBLLV, Mo bKCIOnHERH 327 D
& &xBaCrOy &35+ % LAB L BREC— 7 1350C
END BRIz AN, EMBENLTLAbOR
V. S5 TRIEMOEBRAGhY, 743 TS0
Ty EiRRIcFHhTH Y, BaCrO, nFEmoEss
RRBLICIE T & levy, Ar B CiiBaCrO MR
HEVRGAL,

R4 XK Lhif Mo-KCIO, fikk
U, Mo-BaCrO« R CAaABALERGNALE DGR,
filtz D - Mo-KCIO¢ R Mo-BaCrO¢ nT
ERBI»TwaLnLHEIGNS,

3.4 Moz

B3 & Table 1 2R+, ZMAR TizMo LKCIO,
NJENIHINL BIBRRB—FKREV. =S
# Ti210% BaCrO ML 2 L &2 —F K& <,
CHRARLIKEL{TTvS, BaCrO, s & W
LT e Tigk, WHEMARICBBRIRPL
T,

FRZhOEZRBINBRARERTI L, WH<Mo

Table 2 Ignition energy and the lowest ignition temperature of various mixtures

Sample The lowest ignition Ignition
temperature energy
Mo KClO, BaCrO, 49) E (Kcal/mol)
3 7 wt 0 % 335 15.5
3 7 30 360 14.1
3 7 50 375 15.5
3 7 70 430 14.7
1 1 0 260 20.1
1 1 30 330 16.4
1 1 50 370 15.6
1 1 70 420 16.9
7 3 0 250 26.3
7 3 30 315 14.1
7 3 50 360 15.1
7 3 70 400 14.3
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Fig- 3 Burning rate of various mixtures
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Fig.4 Radiation ignition of Mo-KClO-BaCrO4 (Q: heat Flux cal/af/sec;tignition delay time (sec))
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Reactions Among Molybdenum, Potassium Perchlorate and Barium Chromate

by Toshiyuki NAGAISHI*, Jun~ichi YOSHIMURA*, Fumihiko SHINCHI *
Masaru MATSUMOTO* and Shun-ichi YOSHINAGA*

Thermal reactions of mixtures of molybdenum, potassium perchlorate, and bar-
ium chromate were studied by means of DTA, TG and X-ray diffraction. The com-
bustion Characteristics of the mixtures were also discussed on the basis of meas-
urements of heat of combustion, burning velosity and ignition delay time by IR-
lamp as well as by electric heater. )

The reaction of molybdenum and potassium perchlorate producing molybdenum
oxide and potassium chloride was dominant over all other reactions such as those
of oxidation of molybdenum, decomposition of potassium perchlorate and of mol-
ybdenum and barium chromate in the mixture. The reaction in Mo system begins
at lower temperature than those in Ti and W systems. .

The effect of barium chromate on the reaction of molybdenum and potassium~_
perchlorate was not clear in thermal analysis but the results of combustion showed
that barium chromate played a role of diluent as in Ti and W systems.

The ignition delay time of Mo system was the same as that of W system, but
was shorter than that of Ti system,

(*Department of Industrial Chemistry, Faculty of Engineering, Kyushu

Sangyo University, Matsugadai-2, Higashi-ku, Fukuoka, Japan)
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