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Preparation and characterization of polyethersulfone/

chitosan composite membranes for salt filtration
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Abstract

The aims of this work is to produce a composite nanofiltration membranes for salt
filtration. Experiments were carried out mainly for three steps in brief; characterization of
dense chitosan membranes for ionic selectivity, characterization of composite PES/Chirtosan
membranes on salt filtration, and filtration of brackish water collected from Kuang Niang
District, Songkhla Province. To produce the composite membranes, supporting membranes
were polyethersulfone and cellulose. Composite membranes PES/CH and CE/CH were
formed and the latter was made from local produced materials.

On chitosan membrane making, several concentrations of two cross-linking agents;
glutaraldehyde and sulfuric acid in methanol were varied. Ionic selectivity of the membranes
was studied by means of membrane diffusion potentials. The permeability ratios between
anionic and cationic salt under KC! concentrations (Pc)/Px) were investigated. It was found
that concentrations of 0.005% for glutaraldehyde and 0.5% for sulfuric acid in methanol were
suitable for making cross-linked chitosan membranes with fixed positive charges. The ratios
increased from 2.7 to 42.2 and 43.6, respectively, compared to the non- cross-linked
membranes. A temporary dipole induction within the polymer matrix has also been tried and
it was found that the dipole induction increased the P¢/Pk ratio to 9.7 in non-cross-linked
membranes and to 31.5 in 0.5% sulfuric acid cross-linked membranes. This information
implied changes in the properties at the surface and within the membrane, respectively. Since
chitosan was used as a selective layer for micro-porous supporting membranes, enhancing
positive fixed charges on the membrane was made using N-ion beams. It was found that 30
kV N-ion beams enhanced positive fixed charge of the membrane to a smaller extent
compared to the chemical cross-linking methods, i.e. increasing the Pc/Px ratio by 3 times
only. The implanted ions penetrated the surface at about 30 nm depth. Increasing the energy
level to 120 kV softened the membranes and not possible for experimentation. For plasma
modification using corona discharge technique, PES support was modified and it appeared
that 0.6 Vm™' reduced water flux through the membrane, agree with increased contact angle
observed. When coating with chitosan, polish surface of the support did not allow good
adhesion between the two materials. This caused a small NaCl rejection at about 20%. There
was a tendency of fouling due to depth filtration when increasing the applied pressure. The
plasma at this field strength smoothened the surface of chitosan membranes.

When increasing the chitosan concentration to 2%, composite membrane PES/CH2
could reject NaCl solution of 1g/L. by 20%, the same as reported above. The same rejection -
level was also reported when 780 ppm surface water from Kuan Niang District was filtered.
However, it rejected divalent salt, MgSO, solution of the same concentration by 45%. The
composite membrane pore size was measured in term of MWCO and found to be about 4,000
Da. Since it was not possible to cross-link the composite membrane, due to poor adhesion
between the two materials, bacterial cellulose membranes (CE) were used as a supportt in
stead. Composite membrane CE/CH1G0.01 was prepared and salt rejection was increased
markedly to 60% and 90% from NaCl and MgSO, solution, respectively. This worked well
strictly at pH 6.0 of the feed solution, due to repulsion between ionic salts and the membrane
surface. For brackish water, composite membrane CE/CH2G0.01 reduced solution salinity
about 50%




	ชื่อเรื่อง
	บทคัดย่อ

