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Fig.4 Plot of the pseudo-first-order equation
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Table 1  Pesudo first and second order kinetic parameters for

the adsorption of bivalent zinc ion on PEG-CTS
WE— g Iy 2R HE— B 1 PR
Qe-cal/ K/ 2 Qe-ca]/ K/ Rz
(mgg') min (mgg!) (gmg’min’)
04136 0.2349 0.0033 09433 0.4400 0.0108

Qe-exp/
(mgg"

0.994 0

M1 HRTLIRIGE, HE—S s f AR A 3
(R B P 25 0.2349 mgrg™ oS0 I B 167
FHEE{E 0.413 6 mg-g ! #H2% 0.178 7 mg-g™, i F1ifE—
R Sy 2T R4S 31 0 W B 25 F (B 0.4400
mg-g" LI IUHIZE 0.0264 mgg", HF—HRiE
T PEG-CTS Xt Zn Hy W Bt 45t A & v — 2 sh 1
SFARAR
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Fig.7 Langmuir adsorption isotherms
(=20 h, 7=20 C, dose of PEG-CTS, 0.5 g, 150~180 pm)
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Fig.8 Freundlich adsorption isotherms
(=20 h, 7=20 C, dose of PEG-CTS, 0.5 g, 150~180 pm)
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Table 2 Langmuir and Freundlich parameters for the adsorption
of bivalent zinc ion on PEG-CTS

adsorbent Langmuir Freundlich
Ow(mggh) K/(Lmg) R n  Kelmggh R
PEG-CTS 18.20 0.30 0.9686 2.21 3.37 0.9471
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Table 3 RL of different initial concentrations of bivalent zinc ion (Zn*")

metal ions Ry
Cy/
13.77 27.53 413 55.06 82.59 137.66 206.48 275.31
(mg'L™)
Zn* 0.195 0.108 0.075 0.057 0.039 0.024 0.016 0.012
_ 2
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1
E=RTIn| 1+— 8
n( Cj (8)
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R RE A= Uh
E=(=2K.,)"* (9)
X, E 0 HAE (kI mol ™).,
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8 kJ-mol™ fi )& T Akt . FHULATH1, PEG-CTSH
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2.303RT 2.303R
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Table 4 Thermodynamic parameters for the adsorption
of bivalent zinc ion on PEG-CTS

K Qe/ Kp/ NG/ AH/ AS/
(mmolg™)  (L-g"  (kFmol") (kFmol') (Fmol’K™)

293 0.0355 0.6508 1.05494

303 0.0359 0.6951 0.91074

313 0.0362 0.7362  0.76654 5.28 14.42

323 0.0370 0.7989  0.62234

333 0.0360 0.7316  0.47814
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Absorption characteristics of bivalent zinc ion in groundwater absorbed by
novel cross-linked chitosan material

YU Zhou, WU Yanqing, LI Yu

School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: In China, shallow groundwater has polluted by heavy metal pollution due to human activities. In situ groundwater reme-
diation has been paid on attention by government and scientists. In this paper, the adsorption of heavy metal such as bivalent zinc ion
(Zn*") in groundwater was studied by novel cross-linked chitosan material which was cross-linked with PEG400 and templated with
bivalent zinc ion. The effect on removal efficiency made by the removal efficiency of CTS to PEG ratio and the amount of inprinted
bivalent zinc ion was studied. Meanwhile, the kinetics, equilibrium and thermodynamics of the adsorptions processes were further
investigated. The result showed that under CTS : PEG=1 : 2, 5% bivalent zinc ion inprinted, the removal efficiency of bivalent zinc
ion is the highest. The adsorption process of bivalent zinc ion follows the pseudo-second-order kinetic model. The adsorption rate
reaches 0.126 0 mg per gram per hour. Under temperature 20 “C and pH=7 conditions, the maximum adsorption capacity of bivalent
zinc ion reaches 18.2 mg per gram according to the Langmuir adsorption isotherms and the average adsorption energy is 9.66 kJ per
mole. The adsorption mechanism of bivalent zinc ion is predominant on the chemi-sorption process and also involved physical ad-
sorption.

Key words: crosslinked chitosan; PEG; groundwater; Zn( Il ); adsorption
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