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Fig.1 DTA curves of n-butyl ferrocene and

ferrocene under various atomospheres
n-BuFc; 1) He, 1atm, 2) He, 30atm,
3) He, 50atm, 4) He, 100atm, §) O,,
latm, 6) O, 50atm,

Fe; 7) O,, latm, 8) Og, 50atm
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Fig.2 DTA curves of ammonium perchlorate
and its mixture with n-butyl ferrocene
under various atmospheres

AP only ; 1) He, latm, 2) He, S50atm,

AP — n-BuFc¢ (20wt%) mixture;3) He, latm,
4) He, 50atm, 5) O3, latm, 6) O3, 50atm,

AP — oxidation product of n-BuFc (20wt%)
mixture; 7) He, 1 atm, n-BuFc; heated up
to 260°C in air
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Fig.3 DTA cueves of ammonium perchlorate

and its mixture with ferrocene under

various pressures of helium

Sample weight of (1)—(6); 5mg, 7);10mg,

content of Fc and pressure; 1) 5wt%, 1

atm, 2) 10wt%, latm, 3) 20wt%, latm,
4) 5wt%, 50atm, 5) 10wt%,50atm,

6) 20wt%,50atm, 7) 20wt%,50atm
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Fig.4 DTA curves of solid propellant-n-
buty] ferrocene mixture under vari-
ous pressures of nitrogen
1) O parts (solid propellant), 1 atm,
2) 5 parts n-BuFc, 1 atm,

3) 10 parts, 1atm, 4) O parts, 50atm,
5) 25 parts, 50atm, 6) 5 parts, 50atm
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Fig.6 DTA curves of solid propellant fer-
rocene mixture under various pres-

sures of nitrogen

1) 0 parts (solid propellant only), 1
atm, 2) 5 parts Fc, 1 atm, 3) 10 parts,
1 atm, 4) 0 parts, 50 atm, 5) 2, 5 parts,
50atm, 6) 5 parts, 50 atm
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Fig.6 Effect of addition of n-butyl ferrocene
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Effect of n-Butyl Ferrocene or Ferrocene on the Thermal
Decomposition of Ammonium Perchlorate

by Hidetsugu NAKAMURA#, Syuzi HATANAKA®,
Yasutake HARA* and Hideyo OSADA*

The effect of the addition of n-butyl ferrocene (n-BuFc) or ferrocene (F¢) on
the thermal decomposition of ammonium perchlorate and solid propellant using
CTPB as a binding agent was studied mainly by thermal analysis. The burning
rate measurements by strand method were carried out in order to elucidate the ef-
fect of these metallocenes on the burning rate of solid propellants.

Addition of n-BuFc or Fc to ammonium perchlorate and solid propellant accel-
erated the thermal decomposition under normal and elevated pressure. Although
on heating at a constant rate metallocene added was decomposed at lower tempera-
ture, the reaction product was remained in the condensed phase even after the de-
composition and had a catalytic effect. When n-BuFc¢ was added to solid propellant
in a quantity of up to 10 % by weight, the burning rate increased according to its
amount. On the other hand, although the addition of Fe increased the burning rate,
its maximum was obtained in a quantity of addition of 2.5 % by weight.

Considering the results of the thermal analysis and the burning rate data, it
was shown that there was a good correlation between the thermal decomposition
and the combustion. From the above results, it was inferred that the addition of
these metallocenes, especially n-BuFc, increased the contribution of the condensed
phase reaction to the propellant combustion.

(*Department of Environmental Science, Kyushu Institute of Technology ;

Sensui-machi, Tobata-ku, Kitakyushu-shi, Japan)
Studies on the Thermal Decomposition of Ammonium Perchlorate (IV)
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