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' Scheme 1 Mechanism of preparation the post-crosslinked adsorbent
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' Fig. 1 IR spectra of adsorbent PDH-55 and PDH-55pc
Table 1 Typical Properties of adsorbents
BET surface Micropore Micropore Average pore Wet Swelling ratio
Pore volume .
Resin* area area s volume diameter Density in solvent %
cm’/g
m’/g m’/g em’/g nm glem’ Ethanol Toluene

PDT-55 513.6 52.3 0.512 0.209 3.98 0.76 90 100

PDT-55pc 849.7 352.6 1.248 0.346 5.87 0.72 30 50

PDH-55 503.9 46.2 0.789 0.206 6.26 0.83 30 60

PDH-55pc 748.3 269.8 1.165 0.315 6.22 0.80 10 20

*

PDT-55 polydivinylbenzene toluene as porogen commercial divinylbenzene with a purity 55%  PDT-55pc post-crosslinking of PDT-55 ~ PDH-55

polydivinylbenzene heptane and toluene as porogen ~ PDH-55pc  post-crosslinking of PDH-55
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Fig. 2 Nitrogen adsorption/desorption isotherm of a PDT-55 and PDT-55pc and b PDH-55 and PDH-55pc
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Fig. 5 Comparison of adsorption kinetic curves of a phenol and

Lagergren
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' Fig. 4 Comparison of adsorption isotherms of a phenol and b VBj, onto adsorbents
Table 2 Langmuir and Freundlich adsorption isotherm constants of phenol sorption
Langmiur equation Freundlich equation
Resin
Q,, mmol/g B R? K n R?
PDT-55 1.757 0.1031 0.988 0.1954 1.706 0.996
PDT-55pc 2.418 0.1746 0.991 0.3685 1.946 0.994
PDH-55 1.683 0.0988 0.989 0.1830 1.732 0.994
PDH-55pc 2.101 0.1834 0.996 0.3568 2.142 0.990
XAD-4 2.051 0.1319 0.990 0.2986 1.870 0.992
Table 3 Langmuir and Freundlich adsorption isotherm constants of VB, sorption
Langmiur equation Freundlich equation
Resin
Q, mmol/g B R? K n R?
PDT-55 0.1762 0.0459 0.994 0.0234 3.073 0.990
PDT-55pc 0.1873 0.0586 0.996 0.0259 3.591 0.989
PDH-55 0.1531 0.0305 0.994 0.0193 3.226 0.992
PDH-55pc 0.1668 0.0436 0.995 0.0212 3.359 0.993
XAD-4 0.1489 0.0228 0.992 0.0176 2.679 0.991
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' Fig. 6 Pseudo-first order model adsorption kinetic of a phenol and b VBj, onto adsorbents
Table 4  Adsorption kinetic parameters of phenol onto adsorbents
Pseudo-first order model Pseudo-second order model
Resin K, K, Q. Q.
R? mmol g~ R? mmol g~
min ™! g mmol = min~!
calculational experimental
PDT-55 0.05131 0.952 1.2596 0.1338 0.999 0.1312
PDT-55pc 0.05278 0.982 0.2998 0.3223 0.998 0.3114
PDH-55 0.05615 0.980 0.8395 0.1265 0.999 0.1225
PDH-55pc 0.04657 0.965 0.3742 0.2988 0.999 0.2906
Table 5 Adsorption kinetic parameters of VB, onto adsorbents
Pseudo-first order model Pseudo-second order model
Resin K, K, Q. Q°
R? mmol g~ R? mmol g~
min ™! g mmol = min~!
calculational experimental
PDT-55 0.00573 0.992 0.1556 0.0731 0.980 0.0649
PDT-55pc 0.00626 0.993 0.1492 0.0755 0.978 0.0665
PDH-55 0.00601 0.998 0.1457 0.0617 0.984 0.0524
PDH-55pc 0.00656 0.996 0.1508 0.0646 0.976 0.0552
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- 7 Pseudo-second order model adsorption kinetic of a phenol VB, Lagergren
and b VB, onto adsorbents
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PREPARATION OF A POST-CROSSLINKED MACRORETICULAR RESIN
ADSORBENT AND ITS ADSORPTION PERFORMANCE ON PHENOL AND VB,

ZENG Xiaowei CHEN Lijuan FAN Yunge WANG Chunhong SHI Rongfu

Key Laboratory of Functional Polymer Materials ~ Ministry of Education  Institute of Polymer Chemistry ~ Nankai University — Tianjin 300071

Abstract A post-crosslinked polymeric adsorbent was prepared by Friedel-Crafts reaction of the pendant vinyl
groups. It was obvious that both the specific surface area and the pore volume of starting copolymers increased
significantly after post-crosslinking. Nitrogen adsorption/desorption isotherms and pore size distribution curves
revealed that the new pores of the resulted copolymers formed by post-crosslinking reaction were mainly micropores .
The results of static adsorption indicated that the adsorbents sorption capability of phenol had been greatly improved
after post-crosslinked while this phenomenon was not obvious to VB, . It could be attributed to the molecular size of
VB,, which prevented VB,, diffusing from solution phase into the micropore region formed by post-crosslinking.
PDT-55pc exhibited higher adsorption capacity of phenol than the commercial macroporous resin XAD-4. The
adsorption capacity of VB, onto adsorbent PDT-55 polydivinylbenzene toluene as porogen  PDT-55pc post-
crosslinking of PDT-55  PDH-55 polydivinylbenzene heptane and toluene as porogen  PDH-55pc  post-
crosslinking of PDH-55 was larger than that onto XAD-4. The equilibrium adsorption curves for resins adsorbed
phenol and VB,, showed good agreement with the Langmuir and Freundlich isotherm equations. Correlation
coefficients were larger than 0.99. Adsorption kinetic curves indicated that the time for adsorption equilibrium of
phenol was shorter than that of VB,,. The kinetic data were then fitted to the pseudo-first order and pseudo-second
order models . The results showed that phenol uptake onto adsorbents could be followed by the pseudo-second order
model while VB, onto adsorbents would be more suitably represented by the pseudo-first order model .

Keywords Polydivinylbenzene copolymers Pendant vinyl groups Post-crosslinking  Adsorption





