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Preparation of high surface area polar adsorbent resins for nitrobenzene
adsorption
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Abstract: Vinyl benzylchloride— divinylbenzene copolymeric resin was chemically modified with phenol and hypercrosslinked adsorption resins were
synthesized. The effect of phenol addition on adsorption of nitrobenzene is discussed. The thermodynamic characteristics of adsorption the adsorption
enthalpy free energy and entropy for nitrobenzene adsorbed on two kinds of resins were calculated. The adsorption isotherms at 293 K 303 K and 313 K
indicated that the adsorption on the resins fit the Freundlich equation. Moreover according to the relative adsorption capacity and isosteric adsorption
enthalpy nitrobenzene was physically adsorbed.
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Table 1  Properties of the resin adsorbents
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Fig.3  Effect of different phenol wt% in PDVP resin adsorbents on
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Fig.4  Sorption isotherms of nitrobenzene onto PDV and PDVP at different temperatures
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Table 2 Fitted results by different isotherms for the equilibrium absorption data of nitrobenzene on PDV and PDVP
Langmuir Freundlich
/K w/
KL 1 1 R2 Kf n Rz
(mgg™)
PDV nitrobenzene 293 0.010 833 0.93 47.9 2.22 0.99
303 0.009 709 0.90 46.8 2.33 0.98
313 0.009 729 0.92 42.7 2.27 0.98
PDVP nitrobenzene 293 0.013 926 0.89 60.3 2.22 0.98
303 0.010 909 0.88 50.1 2.17 0.98
313 0.008 833 0.84 45.7 2.27 0.96
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Fig.5 Determination curves of isosteric enthalpy change for nitrobenzene onto PDV and PDVP
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Table 3 Thermodynamic parameters for the absorption of nitrobenzene on PDV and PDVP
. 0./ AH/ AG/ (Kl*mol 1) AS/(Jemol K1)
(mmoleg~')  (kJemol ') 293 K 303 K 313 K 203 K 303 K 313 K
PDV 1 -4.02 -5.41 -5.87 -5.91 4.74 6.11 6.04
2 -3.66 5.97 7.29 7.19
3 -3.88 5.22 6.57 6.49
4 -1.93 11.88 13.00 12.72
5 -2.74 9.11 10.33 10. 13
PDVP 1 -7.54 -5.41 -5.47 -5.99 -7.27 -6.83 -4.95
2 -8.08 -9.11 -8.61 -6.68
3 —-6.65 -4.23 -3.89 -2.11
4 -7.48 -7.06 -6.63 -4.76
5 -7.57 -7.37 -6.93 -4.41
AH
PDV
3 PDV  PDVP AS PDV
AH <0
3.6
AG <0 293 K 1000 mgL ™"
. PDVP AS PDV  PDVP

6. PDVP PDV
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Fig. 6  Saturated absorption time of nitrobenzene onto PDV and PDV

4 ( Conclusions)
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