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Abstract In presence of the attapulgite, the absorbent carboxymethyl cellulose-g-poly(acrylic acid)/acrylamide
/attapulgite (CMC-g-PAA/AM/ATP) was synthesized by solution grafting copolymerization of carboxymethyl
cellulose, acrylic acid and acrylic amide with ammonim peroxodisulphate as an initiator and MBA as crosslink
agent. CMC-g-PAA/AM/ATP was applied in the Cd(II) adsorption from aqueous solution. The influences of pH,
initial Cd(II) concentration, reaction time, temperature and dosage on the adsorption were investigated. The
adsorption capacity reached a high level when pH was in the range of 4.0—8.0. The reaction reached equilibrium
within 40 min and the adsorption kinetics was better described by pseudo-second order equation. The reaction was
an exothermic process. The as-prepared and Cd-loaded CMC-g-PAA/AM/ATP were characterized by Fourier
transform infrared spectroscopy (FT-IR) and X-ray photoelectron spectroscopy (XPS) to identify the structure of
the adsorbents, and verify the removal mechanisms. CMC-g-PAA/AM/ATP proved to be a promising candidate for
the fast removal of Cd(II) from aqueous solution. The Cd(II) removal mechanisms by CMC-g-PAA/AM/ATP
include electrostatic interaction, chelation and ion exchange.
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Table 1 Parameters of batch test for Cd(Il) adsorption onto
CMC-g-PAA/AM/ATP
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Fig. 1  Effect of initial pH on the sorption of Cd( Il ) onto
CMC-g-PAA/AM/ATP
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Fig. 2 Effect of contact time on the sorption of Cd(1l ) onto CMC-g-PAA/AM/ATP at different dosage

®2 FEWRMFAET CMC-g-PAA/AM/ATP W Cd(I)HIZh hESH
Table 2 Constants and correlation coefficients of the two kinetic models for Cd(1I)
adsorption onto CMC-g-PAA/AM/ATP composites at different dosage

2 2

#iliit/mg Qe /(mg - g7") ki/min’" Q1 car (mg - g ") n ki/(g - mg ™" min™") e /(mg - g7 r
5 195.98 0.119 10137 0.979 0.0021 208.33 0.999
15 67.22 0.182 44.04 0.988 0.0080 70.92 0.999
25 40.15 0312 63.51 0.925 0.0148 4237 0.999

BEI: Clexps Or.cat FIT Q. car 3 011 R 7 SE UG I A2 0 W BT A8 65k L M — £l Jy 25 5 Re B0 B0 R B 225 e T ol — 280 0 2 D AR T B A IR B 2
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LR A 15.9% o X AT RESZF S HNOs B R 152,
FEAERER HY, 0 LUK 5 R LB T A M S 4%
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HNO; % 7K B B2 A4 B 3047 A 5280, X SR — kS
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Fig. 4 Desorption and reuse of CMC-g-PAA/AM/ATP for
Cd(Ir)

%3 AREIRET CMC-g-PAA/AM/ATP IR CAID#) Langmuir 1 Freundlich 82 #
Table 3 Langmuir and Freundlich isotherm constants and correlation coefficients for Cd(II) sorption onto CMC-g-PAA/AM/ATP at

different temperatures

Langmuir Freundlich
T/K
Ohnan/(mg g 7) k(L mg™) r ke/(mg - g™) n r’
288 555.56 0.039 0.989 61.99 2.71 0.987
303 526.32 0.045 0.990 56.36 2.72 0.985
318 479.19 0.054 0.989 49.99 2.70 0.978
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Fig. 5 FT-IR images of CMC-g-PAA/AM/ATP
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