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Dynamic Adsorption of Hexavalent Chromium Onto Coated Materials with Organic Bentonite Modified by
Ferric Trichloride
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Abstract : Column adsorption experiments were performed to determine dynamic adsorption of hexavalent chromium onto coated materials
with organic bentonite modified by ferric trichloride, which would provide some basis for engineering application of modified material. Or—
ganic bentonite was modified by ferric trichloride to increase adsorption of hexavalent chromium on original organic bentonite. Pressure loss
increased if modified material was directly filled in the column for small particle size, therefore activated carbon and 4A molecular sieve
were coated with modified organic bentonite and the coated materials were filled in the adsorption column for dynamic adsorption, desorp—
tion and regeneration. The concentration of Cr( VI ) in effluent was determined at different times. The results showed that organic bentonite
modified by ferric tricholoride improved the adsorption ability of original organic bentonite for hexavalent chromium, and the two coated ma—
terials reduced the circulation resistance of solution in the adsorption column. The dynamic adsorption followed modified Thomas model.
The coated materials were easily desorbed and regenerated and kept high adsorption after desorption and regeneration also. The adsorption
ability of coated activated carbon was higher than that of coated 4A molecular sieve.
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Figure 1 Coated materials with organic bentonite modified by ferric
trichloride(a: coated activated carbon,

b:coated 4A molecular sieve )
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Figure 3 The removal rate of hexavalent chromium at different pH

solutions of Cr( VI)
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Figure 4 Dynamic adsorption of hexavalent chromium onto coated

activated carbon with organic bentonite modified by ferric

trichloride
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Figure 5 Dynamic of Cr( VI ) concentration in desorption effluent

by coated activated carbon
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Table 1 Adsorption equations and parameters of Cr( VI ) by coated activated carbon

gl LBt R’ Ky (10”°L/[In(min) - mg]) q/mg-g”
1 1n(%—1 ):—0.913 11nt+4.482 0.981 1 0.039 3 2.57
2 ln( %—1 ):—1.19lnl+6.174 8 0.974 3 0.051 2 2.71
3 In (’%—1 ):—1.138 8Int+6.125 6 0.983 8 0.049 0 2.81
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Figure 6 Dynamic adsorption of hexavalent chromium onto coated
4A molecular sieve with organic bentonite modified

by ferric trichloride
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Figure 7 Dynamic of Cr( VI ) concentration in desorption effluent

S

by coated 4A molecular sieve
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Table 2 Adsorption equations and parameters of Cr( VI ) by coated 4A molecular sieve

Rz BfF v 5 53| R’ K7/107Le[In(min ) - mg]™ q./mg-g”!
i m(%—l J=-136ln1-0.614 1 0.395 7 - -
2 In ( %—1 ):—0.963 SInt+4.034 8 0.982 9 0.041 4 2.19
3 1n(@—1 ):—0.827 11nt+4.099 7 0.944 2 0.040 6 2.27
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