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Characteristics of Jet A-1 Gel Propellant with SiO, Gellants
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ABSTRACT

This study investigates the rheological characteristics of SiO»-Kerosene gel propellants with Aerosil®
R972, Silica 230, Silica 530. Power-law rheological model is used to confirm whether or not gelification
is achieved. It was found that the produced gel have shear-thinning effect, and that the viscosity of
the gel propellants increases with increasing SiO, concentration. Among gellants used in this study, gel
propellant with Aerosil® R972 fits most to the power law model as the shear rate increases. However,
gels produced with Silica 230 and Silica 530 gellant deviate from the power law model when the

shear rate regime is below 100 [1/s].
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Table 1 Properties of Gellants

SiO, Gelling | Aerosil | Silica Silica
Agent ® R972 230 530
BET “Surface 1, , 2| 310 230
area (m°/g)
tamped density | _ 0.05 ~ 29
(g/ml)
pH 3.6~5.5 7.0
Average particle 9 6
length (m) 16x10 3.5x10
Purity (% SiO2) | > 99.8 99.5
Melting point (C)| 1710 > 1600
Formula Weight 60.09
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Table 2 Produced gel propellants

%wt | Aerosil® RO72 | Silica 230 | Silica 530
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Fig. 1 Rheological data of Jet A-1 gel propellant with
Aerosil® RI72 gellants

1000 4
1 Jet A1
Silica230_2%
Silica230_5%
Silica230_7%

* > o0

l

100 o *

— * xw
2 ****
& A T~ %
E A AXa,, o
= s
Q —
@ 10 .
> 3 -

o0 0pooOTED

a

o585
1 —— v ———————
10 100 1000
Shear rate(1/sec)

Fig. 2 Rheological data of Jet A-1 gel propellant with
Silica 230 gellants
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Fig. 3 Rheological data of Jet A-1 gel propellant with
Silica 530 gellants
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Table 3 Power law data of gel propellants

Gel Type | %wt K n
Jet A-1 2 2.8704 0.9429
/Aerosil® 5 15.9021 0.7742
R972 7 93.8386 0.6492
et Al 2 128.2819 0.3802
/thca 230 |5 1187.3740 0.2861
7 4619.8015 0.1841
Jet A-1 2 715.9297 0.1028
/Silica 530 | 5 4129.0358 0.2402
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