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Adsorption Characteristics of Cu’* onto the Polyvinylidene Fluoride Blending

Modified Membrane
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Abstract: Using the combination method of thermally induced polymerization technique and phase inversion blending process; a novel
polyvinylidene fluoride ( PVDF) blending modified membrane with ion-exchanging property, was prepared. The PVDF modified membrane was
characterized by XPS, XRD, SEM and FTIR. The adsorption property, adsorption isotherm and batch sorption kinetics of Cu’* by the PVDF
modified membrane were studied. The results indicate that the adsorption processes for Ci’* are found to follow the pseudo-second-order
kinetics equation. And the isotherm of adsorption of Cu’* by the modified membrane is good agreement with that of Langmuir isotherm model.
The values of the mean free energies of the adsorption process are found to be between 8 and 16 kJ/mol, which shows that the adsorption
mechanism of the PVDF modified membrane is an ion-exchange process. The value of AH’ is >0, AG’ is <0, and AS® is >0, which
shows that the adsorption of the PVDF modified membrane is a spontaneous and endothermic process. The experimental data also show that the
PVDF modified membrane possesses an excellent adsorption/desorption property. The adsorption capacity of Ci?* onto the modified membrane
in the synthesized Cu’* solution and the sewage water is more than 0.025 mg/cm’ and 0.015 mg/cm’, respectively, and its desorption
efficiency is still beyond to 95%  after four adsorption/desorption processes. It can be found that the PVDF modified membrane can be reused
almost without any significant loss in the adsorption performance. PVDF modified membrane can be used for the recovery of metal traces and
polishing of treated effluents containing heavy metals.
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Fig.1  XPS spectra of PVDF blending modified membrane
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Table 1

Pseudo-first-orders pseudo-second-order and particle diffusion rate constants

HE— ) J) R

e 252y g R

Ry s

W SR ¢, _ S
2 ky R q, ko Higf q, Fian kin
/K /mg* cm 2 R? R?
/min~' /mg*em ™ Jem®*(mg*min) ™! /mg*em™? /mg* Cem? *min'?) ~! /mg* Cem? *min'?) !
288 0.024 41 0.061 6 0.0215 0.9981 10.23 0.0246  0.9990 0.003 96 0.9957 0.002 21 0.9935
298 0.02698  0.0656 0.0247  0.9924 11.22 0.0270  0.9993 0.004 37 0.9857 0.001 78 0.9999
308 0.030 83 0.0672 0.0273  0.964 6 13.09 0.0299  0.9995 0.005 05 0.9913 0.001 49 0.9994
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i /K 5 5
Gm/mg® cm b/Lemg~! R? Kyp/mg*em™ 1/n R? Gw/mgtem™?  E/kJ*mol ! R?
288 0.0354 0.090 0.999 4 0.0109 0.2396 0.9650 0.068 6 12.83 0.989 2
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Table 3 Thermodynamic parameters for the adsorption of
Cu** onto PVDF blending modified membrane

/K Al As” R A¢
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288 -10.47
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Table 4  Equilibrium adsorption capacities of PVDF

modified membrane in sewage water/mg*cm ™2
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1 2 3 4

Cu?* 0.0163 0.0161 0.0159 0.0160
COD 0.001 1 0.0013 0.0015 0.0014
Fel* 0.0013 0.001 2 0.001 1 0.001 1
Mg+ 0.009 3 0.009 1 0.008 7 0.008 9
Ca’* 0.019 1 0.0187 0.0189 0.0187
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Fig.8  Adsorption/desorption curve of PVDF blending modified membrane
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