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Dynamic adsorption behavior of Pd**
silica gel functionalized with thiosemicarbazide
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Abstract: A novel thiosemicarbazide modified silica gel (SG-TSC) was prepared and characterized by Fourier transform
infrared spectroscopy (FT-IR), specific surface area (BET), thermogravimetric (TG), X-ray diffraction (XRD), and so on.
The property of SG-TSC of adsorbing Pd*" from aqueous solution was studied in fixed-bed column. The results show that
the adsorption ability of thiosemicarbazide modified silica gel for Pd*" is enhanced obviously. The Thomas model is
found to be suitable for describing the dynamic adsorption process with correlation coefficient more than 0.930. The
dynamic highest loading capacity and recovery rate are 0.121 mmol/g and 55.91% under the specified experimental
conditions. The dynamic saturation adsorption capacities increase with the increase of both influent metal concentration
and bed height, but decrease with increase of flow rate. The adsorption capacity of the adsorbent is found to be apparently
constant even after its repeating use for 5 cycles. The SG-TSC can be used as an adsorbent for recovery of Pd*" ions from
aqueous solution.
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Fig. 1 Preparation principle of SG-TSC
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Fig. 2 FTIR spectra of SG-TSC
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Fig. 3 XRD patterns of SG (a), SG-TSC (b) and SG-
TSC-Pd (c)
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Table 1 Parameters of Thomas model under different conditions using linear regression analysis

co/ v/ Gm.e/ Ky/ Gm.e/ 5
(mg'L™) (mL-min ") (mmol-g ') G/ % (L'min "mmol ) (mmol-g ') K
10 0.375 5 0.102 1.050 51.79 0.322 0.111 0.965
10 0.750 5 0.091 1.005 48.39 0.580 0.098 0.989
10 1.500 5 0.074 0.870 44.95 1.201 0.082 0.960
10 1.500 7 0.084 1.380 45.34 0.796 0.093 0.969
10 1.500 10 0.121 2.340 54.84 0.789 0.137 0.949
5 1.500 5 0.066 0.630 55.91 1.821 0.065 0.956
15 1.500 5 0.080 1.125 37.84 1.070 0.089 0.930
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