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Preparation and adsorption behavior of Zr( IV) loaded
cross-linked chitosan for sulfate removal

XUE Juangin™" DANG Longtao LIU Yao GUO Yingjuan
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Abstract: Chitosan was cross-linked with formaidehyde and glutaraldehyde through inverse
suspension method. A novel adsorbent was prepared by cross-linked chitosan loaded with Zr(IV)
and was then employed to remove sulfate (SO} ) from aqueous solutions. The structure of the
adsorbent was characterized by FTIR. By static adsorption method, the adsorption capacity for SO;
was investigated with different Zr ( IV ) loading conditions. The results showed that chitosan was
cross-linked with formaldehyde and glutaraldehyde reacted using its amino (—NH, ) and hydroxyl
(—OH) groups, and Zr( IV) reacted with the amino(—NH, ) and hydroxyl (—OH) groups of the
cross-linked chitosan. The maximum adsorption capacity reached 55.65 mg+g™' under the optimum
condition when initial concentration of Zr ( IV ) was 500 mg-L™", pH was 3 and contact time was
4 hours. The adsorbent was easily regenerated by NaOH and used repeatedly.
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Fig.1 FTIR spectra of different types of chitosan resins Fig.2 Effect of contact time of Zr*" on adsorption of SO
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Fig3 FEffect of initial Zr** concentration on adsorption of SO
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Kl 4 RW] BEAE pH (BRI IN , WA 6 o 52 300 s 185 00 5 0k /) P s 32 32 DRy 2 AR TR A 53 1 WAL oo 722

o HT S i T2 S i 0 1 Ak 5 SR AT 4 A TR A — N, £l R R —NH, U5
Ay, R S B0 8 B RCAR . AE pH (ELZ0°h 3 2247, W B o 8 38 e KL s PR R R P i i 2™

FE e A B BB H A 308 B R b AR OL 3, fA B A RE 0 T IR BE X SO% YRt
fE I35 Bl A pH ARSI R, S SE JRME b 7 2k 2o 23 BB WY i B A P D TE 1Y 30 5 80
FE 55 W B R R A T A S S5O R
2.3 BRI A A

X B TRV T PR A R LR 1 3R 1 TN, G0 — R AR |, B 01 R I 52 SRR IR B 06 SO% 1Y
W B R 3% T 5 EAT (R P IR AR, SO% 1A B S AR AR | R BH S 0 2858 I e SROH I B 70 P-4 1k i
R 4T
2.4 WRRHCR XL

TERETC RN | R S I 5 SROM | PP RS- G T S K 5 RO R s 7 28 P R - 3G B8 S R S W A 7 g o 5



94 XUBESE - B 0 2SI 7 SO M 1) o 5 S e i AR A R4 g 1557

By, AR IR 2. h 3R 2 VI I, SRR T - A G S BRSO W BERE 0 AT LA Es i B
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Table 1 Adsorption capacity of regenerated absorbent

IR TR AL 1 2 3 AR
SO% WM/ (mg-g™") 55.09 53.54 53.23 55.65

K2 AWM SOT B &

Table 2 Adsorption amount of SO? onto different adsorbents

O R - T — ATk SR B 07 2R P - R S IR AT SR
W B/ (mg-g™") 11.52 20.89 50.96
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WA 870 280 i 72 9 Ul S B SN 1 C o7 S, 79 251 0 0 P s 2 P o7 B .

(2) W B S B 2 SR I B S R MR B S 500 mg - L7 45 LRI E N 4 h, B U ERIA R pH (R 3
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