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A B S T R AC T

Chemical and physical changes are necessary to improve the transport properties of polymeric 
membranes. Cellulose fi ber pulp from Pinus taeda was processed in knives and balls mills in 
order to reduce the dimensions of the fi bers for later application in polysulfone (PSf) mem-
branes. By adding cellulosic fi bers in PSf membranes, a composite membrane with improved 
morphological properties, permeate fl ux and good resistance to pressure was obtained. The 
fi bers as well as the PSf and PSf/cellulose fi bers membranes were morphologically character-
ized by scanning electron microscopy. Tests of pure water permeate fl ux were performed with 
pressure up to 20 bar. The addition of 0.2% (wt) of cellulose fi bers in the formation of composite 
membranes resulted in the elimination of macrovoids, causing an increase in pure water fl ux 
(50% ± 10) when pressure was risen.
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1. Introduction

Cellulose is the most abundant biodegradable natu-
ral biopolymer in the world. Microcrystalline cellulose 
(MCC) is constituted of micro-dimensional or nano-
dimensional cellulose crystals that have been isolated 
from their natural fi bers [1–3].

When Zhang et al. [4] modifi ed PSf membranes with 
the addition of MCC, a casting solution of PSf/MCC 
blend was obtained. MCC changed the morphological 
structure of the membranes, by good distribution of 
MCC in PSf composite membrane, and thereby changed 
their properties regarding pure water fl ux and bovine 
serum albumin (BSA) solution retention.

Polysulfone (PSf) membranes are used in micro and 
ultrafi ltration separation processes [5]. The use of these 
membranes is due not only to their mechanical and 
t hermal properties but also to their hydrophobic prop-
erties. Regarding the morphology aspects of the for-
mation process, membranes can be classifi ed as dense 
or porous. They can also be classifi ed as symmetric or 
asymmetric, depending on whether a homogeneous 
structure is e xistent or not [6].

The characteristics of these membranes can be 
controlled by the modifi cation methodology with the 
addition of organic and inorganic reinforcing fi ller and 
defi nition of their application, such as nanofi ltration, 
reverse osmosis and separation of organic mixtures [6,7].

Fan et al. [8] prepared composite membranes using 
polysulfone and polyaniline (PANI) nanofi bers. Regard-
ing the mechanical properties and thermal stability of *Corresponding author.
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