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ABSTRACT

To improve caprolactam pervaporation (PV) separation dehydration process, composite
membrane was investigated using chitosan (CS) and poly (acrylic acid) (PAA) blending
membrane as active layer and a polyacrylonitrile (PAN) ultrafiltration membrane as sub-
strate. The composite membranes were characterized by FTIR, SEM, and XRD measurements
to assess the intermolecular interactions membranes of morphology, and observe the crystal-
linity, respectively. The effect of the ratio of PAA and CS in the composite membranes on
the PV performance was investigated. The flux was decreased and the separation factor was
increased by the PAA content increase in the range of 10–30wt.%. Besides, operating temper-
ature and feed composition on PV performances were investigated. Data showed that PAA/
CS composite membranes displayed good swelling and PV performance, and the composite
membranes had superior separation performances for dehydration of e-caprolactam solution,
that the highest separation factor could reach 7,804 at 313K, for 70wt.% caprolactam. The
evaluated results revealed that the separation performances of CS/PAA composite mem-
branes were strongly related to their reaction degree and intrinsic structure as well as the
operating parameters.
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1. Introduction

Pervaporation (PV) technique is an eco-friendly
and economical separation method compared to con-
ventional separation processes for close-boiling, azeo-
tropic, isomeric, or heat-sensitive liquid mixtures in
the chemical industry [1–6]. Traditional separation
techniques for the e-caprolactam (CPL) purification,
such as crystallization, thin-film distillation, and melt
crystallization by suspension, have many disadvan-
tages, especially low heat transfer coefficient, a large
amount of middle pressure steam consumption from
steam containing considerable CPL. Therefore, our

group introduced PV technique into the CPL purifica-
tion using polyvinyl alcohol (PVA) membrane [7]. But
PVA is a linear chain structure polymer, has high
crystallization and high orientation, limited further
improvement in the separation factor [8].

Chitosan (CS) is the most abundant biopolymer in
the nature [9–11]. CS has both reactive amino and
hydroxyl groups that have a good hydrophilic nature.
It also has good film-forming properties, chemical
resistance and high selectivity for water solution. CS
was widely used in PV separation of aqueous–organic
mixtures [12,13]. In previous works, we found that
CS–PVA blending composite membranes used in
CPL–water system on PV had better separation factor
than PVA membranes [14,15]. Poly (acrylic acid)
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