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Table 1 Readtion products identified by X-ray diffraction
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Table 2 Heat of combustion of various mixtures

Ratio of Ti to KCIO,

heat of combustion (cé.l/g)

not contained- BaCrO, 10% BaCrO, 30% BaCrQ. 50% BaCrO,
3:7 728 706 683 656
5:5 1385 1271 1103 924
7:3 — 1223 922 755

Vol 38, No. 5, 1977



(a) (b)
1s |8 e °
o.sr\‘D o
O~ kel : TH o713 % &
© [+
~tlg o °7 4108 Bacro, \\c°
s O~ =4 30% Bacro, | g °
<t O ®~ 4 508 Bacro, -4 “ 3

t'g
e/w
O
log t%z
o6 -
e

tn
[ ]
/ )
60900 O
[: : .
(-]
(7]
00)

t:,
;z

3
\

©
log Q 3\

10 B 20 1.0 1.0 1.27.3
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Ignition of a mixture of titanium, potassium perchlorate and
barium chromate by radiative heating with infrared lamp

by Toshiyuki Nagaishi, Suguru Okamoto, Masaru Matsumoto
and Shunichi Yoshinaga

Infrared radiation was used for evaluating solid state ignition characteristics of a
mixture of titanium, potassium perchlorate and barium chromate (Ti system). Ignition
delay time of the mixture was also measured in the electric furnace as was usually
done. Thermal reaction of the mixture was studied experimentally by means of DTA,
TG, X-ray diffraction and measurment of the heat of combustion. The results were
summarized as followed.

1) The reaction of titanium and potassium perchlorate was dominant over all
other reaction such as those of oxidation of titanium, decomposition of potassium per-
chlorate and of titanium and barium chromate in the mixture. The reaction began at
higher temperature in Ti system than in the mixture of tungusten, potassium perch-
lorate and barium chromate (W system).

2) Barium chromate seemed to make the heat of combustion of the mixture low,
and to increase the ignition delay time between 500 and 560°C.

3) The surface ignition was not so clear as in the W system, for the ignition
delay times were very scattered especially in low heat flux (0 to 15). The role of
barium chromate was the same as in the W system in high heat flux.

(Department of Industrial Chemistry, Faculty of Engineering, Kyushu Sangyo
University, Matsugadai-2, Higashi-ku, Fukuoka, Japan)
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