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Study on the adsorption performance of modified
attapulgite for Cd(II) and Pb(II)
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Abstract Attapulgite has been widely studied and used for heavy metal adsorption materials due to its excel-
lent ion exchange ability and complexation properties. In this study, 500-ATP-OH as highly efficient adsorbent
was successfully prepared by alkaline thermal modification technology. The material has excellent performance
in adsorbing Cd (IT) and Pb (II). The modified attapulgite realizes the optimization of crystal structure
through ion exchange, and increases the specific surface area and pore volume of the material. The results
showed that the adsorption and removal rate of 500-ATP-OH for Cd (1) was as high as 99% , and the adsorp-
tion capacity was 123 mg/g. The adsorption removal rate of Pb (II) reached 100% , and the adsorption ca-
pacity was as high as 331 mg/g. The results revealed that 500-ATP-OH, as a low-cost and environmentally
friendly material, had great application potential in treating water polluted by heavy metals.
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BET parameters of materials before and after modification
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Tab.2  Fitting parameters of the first and second order kinetic models of 500-ATP-OH

W —2 3 )~ A A
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R 1 . 1 .

q../(mg-g™) k,,/min q.,/(mg-g™) k,/min R?
Cd(1I) 42. 66 0.168 8 0.955 4 101. 01 0.009 9 0.999 9
Pb(1I) 54. 86 0.0117 0.936 2 332.23 0.000 9 0.999 9
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Tab.3  Fitting parameters of the 500-ATP-OH intracellular diffusion kinetic model

ky/(mg - g”'min™")  ky/(mgeg™ min™)  ky/(mgeg” cmin™?)

FLE R}, R, Ry
C/(mg-g™") C,/(mg-g™") C,/(mg-g™")
6.792 35 0. 803 21 0.019 05
Cd(1mn) 48,940 9 85. 932 7 99. 374 9 0.9899 0.9897 0.6582
19. 192 50 6.976 40 0.204 30
Pb(1I) 0.9569 0.9791 0.7787
197.007 1 251.807 9 325.041 6
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Fig. 6  Adsorption isotherms of Cd (IT) and Pb (II) by 500-ATP-OH at different temperatures
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