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Study on the preparation and adsorption properties of heavy metal
chelating adsorbent
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Abstract: The chelating adsorption material HDTC was prepared by using CS;. C3HsClO and other raw
materials to explore the adsorption performance of the adsorbent for Zn*>* and Pb** ions in wastewater.
In this paper, SEM, BET and FTIR were used to analyze HDTC.Compared with traditional adsorbents
such as activated carbon, it has better pore structure, and its pore size and specific area reach 28.0892 nm
and 36.87 m%/g. At the same time, the adsorption effect of HDTC on Zn?" and Pb*>*under different
temperature and pH conditions was investigated. The results showed that the saturated adsorption
capacities of HDTC for Zn>" and Pb> * were 368.9 and 435.3 mg/g, respectively, under the conditions of
pH 5 ~ 6 and temperature 45 °C. The adsorption process of Zn>* and Pb*" satisfied the second-order
kinetic equation and Langmuir adsorption isotherm model.
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Fig.1 SEM photos of HDTC
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Tab.1 Comparison of pore structure characteristics
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Fig.4 Adsorption kinetics of Zn?* and Pb?** by HDTC
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Tab.2 Regression parameters of kinetic equations for adsorption of Zn** and Pb?* by HDTC

N Lagergren — 23l J1% Lagergren 245} /12
HERAT - -
k1(x107%/min) ge(mg/g) R? ka(x107°g/mg-min) ge(mg/g) R?
Zn?* 8.91 438.1 0.876 0.53 434.8 0.995
Pb2* 11.58 1426.6 0.919 0.33 555.6 0.988
Langmuirfb 1 25 14 3R 5. JRRE, mg/L;
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S = (3) 1
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Fig.5 Adsorption isotherm for HDTC adsorption of heavy metal ions
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Tab.3 Isotherm regression data of heavy metal ions adsorbed by HDTC
Langmuir Freundlich
HERET IR (KD
b/(x1074L/mg) 0% (mg/g) R? Kr n R
298 0.58 384.5 0.9922 10.13 2.49 0.954 4
Zn** 308 0.92 400.2 0.9890 19.00 2.98 0.9513
318 1.89 416.7 0.993 1 25.08 3.19 0.946 0
298 0.28 476.2 0973 4 8.28 2.57 0.880 7
Pb%* 308 0.40 499.5 0.981 1 13.68 2.88 0.898 5
318 0.63 526.32 0.9772 22.44 332 0.883 8
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Fig.6 The influence curve of pH on adsorption capacity
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Fig.7 Digital photographs of heavy metal ions before and after adsorption by HDTC
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