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Abstract: It is very well known that the conventional polyamide (PA) thin film composite (TFC) reverse osmosis (RO)
membranes have excellent permselective properties, but their chlorine tolerance is not good enough. In this study, to im-
prove such chlorine tolerance, microporous membranes containing hydrophilic functional groups such as -COOH were used
as a support to prepare PA TFC RO membranes, employing the conventional interfacial polymerization method. Meta-phe-
nylene diamine (MPD) and 2,6-diamine toluene (2,6-DAT) were used as diamine monomers and tri-mesoyl chloride (TMC)
as an acid monomer. The membranes prepared were characterized using various instrumental analytical methods and per-
meation test set-up. The flux obtained from the membranes prepared so was more than 1.0 m’/m’day at 800 psi of operating
pressure, while the salt rejection was over 99.0%. The chlorine tolerance of them was also found to be better than that of
the membrane prepared by using conventional polysulfone support without hydrophilic functional groups.
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Fig. 1. Proposed mechanism of hypochlorite degradation of
polyamide membrane[1].
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Fig. 2. Mechanism of surface modification of PAN and PEI supports with a NaOH aqueous solution.
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Fig. 3. FTIR spectra of PAN supports before (top) and af-
ter (bottom) treatment with 0.5 mol NaOH aqueous
solution.
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Fig. 4. FTIR spectra of PEI supports before (top) and after
(bottom) treatment with 0.5 mol NaOH aqueous solution.
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Table 1. Contact Angles of the PAN and PEI Supports
Befor and After Treatment with 0.5 mol NaOH Aqueous
Solution
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Fig. 5. FESEM photographs of PAN and PEI supports be-
fore (left) and after (right) treatment with 0.5 mol NaOH
aqueous solution.
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Fig. 6. FESEM photographs of the PA TFC membranes
prepared by using modified PAN and PEI supports.
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Fig. 7. FTIR-ATR spectra of PA active layer formed on
the modified PAN and PEI supports.
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Fig. 9. Permeation properties of the PA TFC RO mem-
branes prepared by using modified PAN and PEI supports
(Feed solution : 1000 ppm NaCl aqueous solution).
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Fig. 10. Behavior of chlorine tolerance of the PA TFC RO

membranes prepared by using modified PAN support (Feed

solution : aqueous solution of 1,000 ppm NaCl and 5%
NaOCl, Operation pressure : 400psi).
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