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Table 1 Characteristics of ferrocene derivative catalysts
Catalyst (abbreviation) Molecular formula State Supplier
normal amyl ferrocene (nAF) C;H . Fe Liquid Tokyo Chemical
tert amyl ferrocene (tAF) Ci;HxFe Liquid Tokyo Chemical
normal butyl ferrocene(nBF) Ci HyFe Liquid Tokyo Chemical
di-normal butyl ferrocene(di-nBF) CyHyFe Liquid Tokyo Chemical
2, 2-bis(ethy! ferrocenyl) propane (BEFP) C;HyFe, Liquid Sinkoh Giken
ferrocene C,.H,Fe Solid Tokyo Chemical
iron oxide (Fe,0,) Fe,0, Solid Sakai Chemical
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Table 2 Catalytic effect of ferrocene derivatives

Catalyst | rsk[m/s] n Tsk/To
non catalyst 6.10 0.431 -
nAF . 12.66 0.343 2.08
tAF 12.46 0.291 2.05
di—nBF 12.54 0.225 2.06
BEFP 13.91 0.300 2.28
Fe,0, 11.44 0. 401 1.88

rsx . Burning rate at pressure 5 MPa
n:Pressure index
1, : Burning rate of non catalyst propellant (6. 10mn/s)
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Fig. 4 DTA curves of AP and propellants with
and without catalysts
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Table 3 Correlation of ammount of liquid catalyst and processability or burning rate of propellants

Propellant composition

Performance of propellants

Binder{wt%] | di-nBF[wt%] | Fe,03 [wt%] rox[mn/s] n Processability
16 3.5 - 22.0 0.269 GOOD
14 5.5 - 24.7 0.303 GOOD
12 7.5 - 25.9 0.262 VISCOUS
16 - 3.5 21.1 0.520 VISCOUS
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Fig. 9 Correlation between binder (catalyst)
content and burning rate of propellant
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High burning rate composite propellants composed of ferrocene derivative

catalysts and VFAP (1)

by Daizo FUKUMA®*, Shigefumi MIYAZAKI*
and Hisao OKAMOTO*

The effect of burning rate accelerative factors for HTPB composite propellants was in-
vestigated with respect to the liquid ferrocene derivative catalysts and very fine ammonium

perchlorate (VFAP).

As the first report on these investigations, catalytic effect of the ferrocene derivatives
was summarized. Five of the ferrocene derivatives were evaluated on thermal stability, ef-
fect on the thermal decomposition property of ammonium perchlorate and HTPB pro-
pellant, burning rate accelerative effect and relation to the processability of propellant.

It was found that 2, 2bis (ethy! ferrocenyl) propane (BEFP) had the best catalytic ef-

fect on the burning rate acceleration and thermal stability.
Ferrocene derivatives lowered the high temperature decomposition temperature as well as
iron oxide but the effect was not affecteed by presssure condition. Moreover, the fer-
rocene derivative catalysts had effects not only on the burning rate acceleration but also on
the reduction of the pressure index of propellant.

(*Aerospace Division, Nissan Motor Co.,LTD.,

Suginami—ku Tokyo 167, Japan)
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