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Abstract: In order to optimize the synthesis process of INJ-A gellant and ensure the quality of
final gelled propellant, orthogonal design was employed to investigate the influences of alkalization
process on the performance of JNJ-A gellant. The optimal alkalization process was confirmed via
comparing the viscosity and transparence, and the regular products which had the viscosity of
32 000 mPa-s and the transparence of 74% were achieved under the alkali concentration of 22%, the
alkali quantity of 35% to the materials, the solvent quantity of 26 times to the materials, the alkaliza-
tion temperature of 1 'C and the alkalization time of 70 min. The sequence of the influence of the al-
kalization process parameters on the gellant properties was determined. It is alkalization time>alkali
concentration>quantity of alkali>quantity of solvent>alkalization temperature.
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Fig. 1 Effect of alkali concentration on

performance of gellant
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Fig. 2 Effect of alkali quantity on performance of gellant
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Fig. 3 Effect of alkalization temperature on

performance of gellant
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Fig. 4 Effect of alkalization time on performance of gellant
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Fig. 5 Effect of solvent quantity on performance of gellant
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Tab. 1 Optimization of alkalization process by orthogonal test

‘;ﬁ BRI % ”i’iff ﬁ/ﬁ%ﬂf MILHEIC O S S mPas)
i 18 30 17 1 50 37 11 467
2 18 35 20 3 60 57 18 843
3 18 40 23 5 70 62 28 726
4 18 45 26 7 80 53 23 761
5 18 50 29 10 90 46 18 372
6 20 30 20 5 80 64 27 591
7 20 35 23 7 90 63 28 137
8 20 40 26 10 50 47 19 436
9 20 45 2 1 60 56 25 483
10 20 50 17 3 70 57 23 891
11 22 30 23 10 60 50 27 597
12 22 35 26 1 70 74 32276
13 22 40 29 3 80 69 29 534
14 22 45 17 5 90 65 293 29
15 22 50 20 7 50 36 18 813
16 24 30 26 3 90 69 30 591
17 24 35 29 5 50 66 22 942
18 24 40 17 7 60 64 26 860
19 24 45 20 10 70 69 26 980
20 24 50 23 1 80 71 31 469
21 26 30 29 7 70 53 21 653
22 26 35 17 10 80 49 23 634
23 26 40 20 1 90 51 24 593
24 26 45 23 3 50 55 20 649
25 26 50 26 5 60 42 12 375
K, 20 234 23 780 23023 25 058 18 661 - -
K 24 908 25 166 23 364 24 702 22 232 - -
K 27 510 25 830 27 316 24 193 26 705 - -
Ky 27 768 25 240 23 688 23 845 27 198 - -
K 20 581 20 984 23 597 23 204 26 204 - -

R 7 535 4 846 4279 1854 8 536 - -
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Fig. 6 Curve diagram for orthogonal experiment

effect of alkalization process
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