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Abstract: 4A zeolite/sodium alginate/chitosan composite microspheres were prepared by piercing method
using chitosan and sodium alginate as carrier material and 4A zeolite as performance modifier. The
microspheres were characterized by microscope, SEM, FTIR and XRD. The effect of addition amount of
4A zeolite on the granulation rate and swelling properties of composite microspheres was investigated. The
results showed that the mass and particle size of composite microspheres increased as the addition amount
of 4A zeolite increased. The addition of 4A zeolite was beneficial to the formation of composite
microspheres, and the highest percentage of granulation rate reached 98.5% (4A zeolite usage amount was
1 g). In addition, the freeze-dried composite microspheres had a uniform size distribution and regular
spherical shape. Under different pH value and temperature conditions, 4A zeolite could not only effectively
inhibit the swelling of microspheres, but also make the composite microspheres remain good pH and
temperature sensitivity.
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Fig. 1 Effect of addition amount of 4A zeolite on the mass

and particle size of composite microspheres
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Fig. 3 Effect of addition amount of 4A zeolite on the appearance and morphology of composite microspheres
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composite microspheres at different pH values

HE 7 TLUE W, EARRMN pH 5T, 4
ERE IR BES pH RS L in HA A TR ) 1 ik
PERE ., HERAE pH=3 F1 9 AT, KRk
AN, pH=3 It 2 & ERE IR IE 4A W1 38 i
BN, pH=9 B, %5 Ak % 2 BRI 58N
EF MERTE pH=5 A1 7 (N i, BEE 4A
WA ME RN, 2 EHERE KRR,
B H N, Horh pH=7 B KR A fL iR
Ko ALK LERTUUKLM, 7£ pH=3. 5. 7 i,



53

T, AR AA YA I R B/ e SR Rk M BE A TR

*391-

4A WA E A WK GRS A M RIER, E2E
BT 4A A E B Rk M K H 5 e R A i AR
HAEHMAG TR A MERE MK M7 pH=9 i}, 4A
A BT Ok R S 40 B SO R ik 1
RS (HREE 4A Fha A, HEkhsE FeE
Wt s, BAEWMERTZRMKANEYE 4A B 6P IR
A ER A K, KGRI T RS

RAEA R E A IR Ik RER I, DO SERR
EIRNFE RGN FE BRI S A 4A WA SR
TR LA RAFAY pH BUSHE . 3 AT RE - 1 98 R 4 A
FERBER) pK, AHOEP, FEZIT G SRR AN pK, (V3
PR M 435 PR S AR TS T R o I TR R A A, L pK,
3R 3.38 Fil 3.65) MIRRTEAMET , MHEM AR
REEAAB TR TRIR, W5 T4 FRIMERS
FEOEE BN SR P EARE T, REL
BB FITE SAEAE, Tl A R 8 IR Ry s 0 Fie g 1
AHEHEF, A MERE KA, H T ek
5T RPEERE BT R S U0 Bk, &3
AABIE, SRS, TAH] T ERIE K, [
4A AT B TSI AN, R A TR AV KR
A9 o1 A B = 458 o
27 AEBET 4A AN ESRIKAKEN I

TELL s St L, 78 pH=7 RS, i
— R T GG MERTE R R T K ERE, 45
W 8 frs.

14000
1000} I 20
R 30 T
10000 | 40 C
2 8000
>
“ 6000
4000
2000
1 A N

> $Pgﬁf\ St . SN,
BTN AT Y

B8 AFENREET 4A WA Xd 52 A ok kR 1 5 m
Fig. 8 Effect of 4A zeolite on the swelling rate of
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