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Fig.1 Viscosity curves of CA without or with SC-CO, at dif-
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Fig.4 Viscosity curves of SC-CO,/CA in different solvent ratio
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Fig.5 Impact strength of CA without and with SC-CO,
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Fig.6 SEM of extruded CA assisted without or with SC-CO,
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Fig.7 Impact strength curves of SC-CO,/CA in different mass

fraction
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e S S0 S AE % J7 I BB AN e 2 i S ) £
il A B 2R R (AR B R BE A IR AT e 4
FIE AUt 09 A, R T SR X B o k1 59 U0 4
EIRAVEF R, 3 @A HLE N G SC-CO, 5 ¥ kS LI
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Fig.8 SEM of SC-CO,/CA product made in varied gas injec-

tion speed
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R (4.18 k)em™) 1 170.43%, X5 Bao " HF A
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Fig.9 Impact strength curves of SC-CO,/CA in different tem-
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Impact Strength and Rheological Properties of Propellant Substitutes Assisted with SC-CO,

WAN Lei, ZHANG Cheng-hao, GU Han, HU Qi-peng, RUAN Jian, YING San-jiu
(School of Chemical Engineering , Nanjing University of Science and Technology , Nanjing 210094, China)

Abstract: In order to study the problem of impact strength and rheological properties of propellant substitutes (Cellulose Ace-
tate, CA) assisted with supercritical carbon dioxide (SC-CO,), the in-line slit rheometer, drop hammer impact test machine,
SEM were used, and the rheological properties, impact strength and cell morphology of product were characterized in varied ex-
periment conditions. Research results prove that, when process temperature is 50 °C, solvent ration is 1.2 mL-g™', flowability of
CA is optimized evidently as injection speed of CO, increasing. However, impact strength of extrusion product only account for
nearly 53.11% of those products prepared without SC-CO,(when injected mass fraction of SC-CO,/CA is 0.173%, screw speed is
10 r-min™"); SEM results prove that, quantities of irregular foam structure exist in product prepared with SC-CO,, foam size are
both over 2 pm, some of them even reach at 15-25 wm. Impact strength and product appearance could be modified as screw
speed increase, product prepared in 14 r-min" attain higher impact strength (nearly 170.33%) than 6 r-min™". During the pro-
cess of propellant substitutes assisted with supercritical carbon dioxide, rheological properties of CA in barrel could be optimized
as injection speed, solvent ratio, process temperature and screw speed increase, however, impact strength of CA could be posi-
tively modified as screw speed increase.

Key words: supercritical carbon dioxide; SC-CO,;cellulose diacetate;propellant substitutes;screw extrusion;impact strength
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