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Fig. 1 Swelling behaviors of absorbent tablet without pretreat-

ment in solvents
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Table 1  Fitting equations of swelling degree of absorbent tab-

let in four solvents

solvent fitting equation of swelling degree (q) R

acetone q=-68.58672 xexp(m) +85.82204  0.98
ethyl acetate q=-128.24471 xexp(m) +147.2965 0.97
ethanol/ether(1 :2) q:—185.2084><exp(ﬁt3365)+196.674O 0.99

ethanol/ether (1 : 1) g=-72.18536xexp( )+79.03737 0.99

t
-165.83279

Note: g is the swelling degree of absorbent tablet in solvent; t is the time;

R? is the square of correlation coefficient.
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Table 2  Fitting equations of swelling rate of absorbent tablet

in four solvents

solvent fitting equation of swelling rate (r) R

acetone r=1 .70384xexp(Tt3743) -0.0013 0.99
ethyl acetate r=1 .99565xexp(m)—0.00208 0.99
ethanol ether(1 :2) r:O.45764xexp(m)—0.000886487 0.99
ethanol ether (1 :1) r:O.43534xexp(T[49369)—0.000562424 0.99

Note: ris the swelling rate of absorbent tablet in solvent.

12 2 n] R, 7R DU PR AR IR 2 e Y I R
A P 8] S 4 S R RO g . ] 2 T, 7 60 min

S

www. energetic-materials. org. cn



NG/NC ik 25 A i Bk AT

593

IS 24 R 7R TR TR A0 9 ik 8 3 i ey, L UCH I
P TR IR A 7 ) Fe Al . 60 min J5 W i 25 1 78 9 A v i
BIKBRMRTAE Vg * Vo =11 2 A 8%
I 3 SR B T IR 2 e AR PN e O K T A
VRt BB R R, IR AR TR SR T
W K 2 E 110 min N2 &, 76 110 min DU LT
Vet Vog=1 12 MIREGER % KR,

15 bR BT Y DU R s 500 b, WU 24 v AR R TR
Hh IR S U I RE R, 2 h NI IR R R R

2.0+
acetone

< 164 —ethylacetate
g elhano\: Vemer:1 2
§ 1.2 - e‘lhano\:\/a!t\er:1:1
QL
< 0.8
=g
g 0.4
w

0.0

0 50 100 150 200 250 300 350
time / min

2 R ZR UM Ak F Y I 24 T IO b R o I A i R
Fig. 2  Swelling rates of absorbent tablet without predrying

treatment in four solvents
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Table 3 Fitting equations of swelling degree of absorbent

tablet after predrying in mixed solvents

solvent fitting equation of swelling degree(q) R

acetone/ethyl acetate g=-118.04146xexp( )+183.29392 0.99

t
—48.16055

ethanol/ethyl acetate g=-145.14xexp( ) +195.9409 0.99

t
-42.07968

aether/ethyl acetate q=-186.49514xexp( )+245.37171 0.99

t
-95.58432

acetone/ethanol q=-63.84267 xexp( )+113.27314  0.91

t
—25.49385

ethyl acetate q=-176.20606xexp( ) +265.90979 0.98

t
—-68. 87645
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Table 4  Fitting equations of swelling rate of absorbent tablet

after predrying in mixed solvents

solvent fitting equation of swelling rate (r) R?

acetone/ethyl acetate r=2.44641xexp( t )—0.00212 0.99

—48.39608
t
=3.42877 —— ) -0.00216 .
ethanol/ethyl acetate r xexp(_42.421%) 0.99
t
aether/ethyl acetate r=1.9433 xexp(i_%. 523 )—0.0014 0.99

acetone/ethanol r=2.49722xexp( )—0.00195 0.99

—-25.63902

t

ethyl acetate m

r=2.5566xexp( )—0.00279 0.99
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Swelling Behaviors of NC/NG Absorbent Tablets

WANG Qiong, DENG Chong-qing, WEI Hong-jian, LI Ji-zhen, ZHANG Lin-jun
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. To explore the best solvent of swelling the nitrocellulose( NC) /nitroglycerin(NG) absorbent tablets and the influence of
predrying treatment on the swelling behaviors of absorbent tablet, the free swelling process of absorbent tablet with or without pre-
drying treatment in single solvent such as acetone and ethyl acetate and mixed solvents such as ether/ethanol, ethanol/acetone
and ethanol/ethyl acetate et aletc. , was studied using the weighting method. One dimension diffusion behaviors of solvents, ace-
V.

ether

tone, ethyl acetate and ethanol/ether (V. =1 :2) in absorbent bar were studied by “line tracing method”. The free

ethanol

swelling kinetic equations of the absorbent tablets in various solvents and one dimension diffusion equations of three solvents, ace-
Vv

ether

tone, ethyl acetate and ethanol/ether (V. =11:2) in absorbent bar were obtained. Results show that from the compre-

ethanol
hensive consideration of swelling rate and equilibrium swelling degree, the comprehensive swelling effect of ethyl acetate and eth-
anol/ethyl acetate are the best for absorbent tablets. The predrying treatment can improve the equilibrium swelling degree and ini-
tial swelling rate of absorbent tablets in the solvents. There is no direct correlation between the swelling rate of absorbent tablet in
the solvents and “one dimension diffusion” rate of solvents in absorbent tablets.

Key words: absorbent tablet; swelling behavior; propellant; extrusion molding; saturated swelling degree
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