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HIGHLIGHTS

» Novel carbonyl and hydroxyl groups modified hypercrosslinked resins were synthesized.

» These resins possessed different adsorption selectivity.

» Surface energy heterogeneity of the resin could be described by Do’s model.

» The dynamics matched the equilibrium and kinetics very well.
» The dynamic data could be described by Thomas model.
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A series of resorcinol modified hypercrosslinked poly(styrene-co-divinlybenzene) (PS) resins, named as
HJ-HO00, HJ-H02, HJ-HO05, H]J-H10 and HJ-H15, were synthesized from macroporous cross-linked chlorom-
ethylated PS by adding 0%, 2%, 5%, 10% and 15% of resorcinol in the Friedel-Crafts reaction, and these res-
ins were characterized and evaluated for adsorption of p-hydroxylbenzaldehyde from aqueous solution.
The characterization indicated that these resins possessed different chemical structure and pore struc-
ture, indicative of their adsorption selectivity. HJ-HO2 had the largest adsorption capacity towards
p-hydroxylbenzaldehyde among the five resins and the mechanism was a combination of hydrogen
bonding, micropore filling, capillary condensation and m-m stacking. Freundlich equation was suitable
for fitting the equilibrium data and the isosteric adsorption enthalpies were applied to describe the sur-
face energy heterogeneity of the resin. The pseudo-second-order rate equation-I was appropriate for the
kinetic data and Thomas model was suitable for the dynamic data. The dynamic adsorption capacity was
calculated to be 225.5 mg/g dry resin, very close to the equilibrium capacity of 241.4 mg/g and the resin

Dynamics

column could be desorbed by 60 mL of 1% of sodium hydroxide and 75% of ethanol completely.

© 2013 Elsevier B.V. All rights reserved.

1. Introduction

p-Hydroxylbenzaldehyde (CsH4CHO(p-OH)) is a kind of typical
aromatic aldehyde and one of the most useful compound in indus-
try. It can be synthesized from phenol by the Reimer-Tiemann or
Gattermann reaction and it can also be prepared from p-nitrotolu-
ene by a continuous redox, diazotization and hydrolysis reaction.
In fact, p-hydroxylbenzaldehyde is the primary raw materials for
producing a lot of medicines such as amoxicillin, trimethoprimand
(TMP), 3,4,5-trimethoxybenzaldehyde and p-hydoxygylcine as well
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as some perfumes such as vanillin, heliotropin and syringaldehyde.
However, it is toxic to mankind and it has bad effects on eyes,
respiratory system and skins, and hence efficient removal of
p-hydroxylbenzaldehyde from wastewater is of great importance.

Various porous materials such as zeolites, active carbons,
silica gels, metal-organic frameworks (MOFs) and macroporous
polymeric adsorbents are very important in many research areas,
especially in adsorption, catalysis, energy storage and electro-
chemistry [1-5]. Among these porous materials, macroporous
polymeric adsorbents, especially the newly developed hypercross-
linked poly(styrene-co-divinylbenzene) (PS) resins in 1970s, have
been extensively used in various industrial adsorption and separa-
tion processes of organic aromatic compounds such as benzene,
toluene, B-naphthol and phenol from aqueous solutions [6-8],
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