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phenol at the permeation side cannot be simply omitted for 
its great effect on the permeation. Increasing feed tempera-
ture will result in the increase of flux and separation factor, 
but decrease of permeation.
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Introduction

Phenol is an important raw material in manufacturing of 
plastics, pesticides, petrochemicals, and pharmaceuticals [1]. 
The extensive application of phenol promotes the develop-
ment of the relative upstream and downstream industries. 
Moreover, the discharge of industrial wastewater containing 
phenol is a potential threat to the public health. Adsorption 
and extraction are the effective traditional methods to deal 
with the sewage, but suffer from introducing the additional 
component.

Pervaporation is a new separation technology for the 
recovery of phenol from water [2]. It has the multiple ben-
efits such as the low energy consuming, good environmental 
compatibility, and easy coupling to other technologies. The 
efficiency of pervaporation separation highly depends on the 
membrane material.

The membrane materials for pervaporation separation 
of phenol from water mainly include polydimethylsiloxane 
(PDMS) [3], polyurethane (PU) [4], and poly(ether block 
amide) (PEBA) [5]. Among them, PDMS is a kind of the 
industrialized hydrophobic membrane material and widely 
used for the recovery of alcohol from water [6–8]. For the 
separation of phenol–water mixture, the performance of 
PDMS membrane is effective, but not very satisfactory. PU 

Abstract In the present work, the modified polydimethyl-
siloxane (PDMS) membranes incorporated by oleyl alco-
hol (OA) were prepared for the first time. The polymeric 
membranes were characterized by Fourier transform infrared 
spectroscopy (FTIR), thermal gravimetric analysis (TGA), 
and scanning electron microscopy (SEM) before and after 
modification. These membranes were used for the pervapo-
rative separation of phenol from wastewater. The effects of 
OA loading and feed temperature on the pervaporation per-
formances have been investigated. The influence of ignor-
ing the partial pressure at the permeate side was compared 
and discussed. The results showed that the OA presence 
increased phenol flux and separation factor, and decreased 
water flux greatly with less than 9 wt% OA loading. The 
highest pervaporation separation index was obtained with 
5 wt% OA loading. The driving force of phenol across the 
membranes was much lower than that of water, and per-
meation of phenol was much higher than water in nature. 
It is necessary to discuss and compare the intrinsic proper-
ties of different membranes using permeation and selectiv-
ity, even though the membranes are tested under the same 
feed temperature and concentration. The partial pressure of 
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