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Abstract: The cation exchange polymer, poly(styrene sulfonic acid) (PSSA), was coated onto polyamide (PA) thin film
composite reverse osmosis (RO) membranes. Then these membranes were investigated for the model foulants, bovine
serum albumin (BSA), humic acid (HA), and sodium alginate (SA) to check whether there are some improvement. The
contact angle of PSSA coated PA RO membrane showed 58° from 78°, the value of PA RO membrane, which confirmed
successful hydrophilization. As the operating pressure increased (2, 4, 8 atm for BSA, HA and SA 100 ppm in feed solu-
tion), the fouling phenomena was worse for both none- and PSSA-coated membranes. The fouling increased in the order
of BSA>SA>HA due to the interactions between sulfonic acid in PSSA and functional groups of foulants. On the other
hand more significant fouling reduction was observed in the order of HA>SA>BSA. The photographs of scanning elec-
tron microscopy showed the same trend. As a result, there was the improvement of fouling phenomena for the PSSA
coated RO membranes, distinctly in the case of HA.
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Figure. 1. Schematic Illustration of interfacial polymerization reaction.
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Figure. 2. Chemical structure of PSSA.
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Figure. 4. SEM micrographs of (a) non-coated; (b) PSSA-coated
surfaces of RO membranes.

Table 1. Contact Angles of RO Membrane Surfaces Coated
with PSSA on Varying PSSA Concentration in Coating
Solution

exchanger

Figure. 3. Schematic diagram of permeation test apparatus. P(1-4);
pressure gauge, M(1-3); membrane cell, B.P.; back-pressure reg-
ulator, TIC; temperature indicator controller.
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Figure. 5. Filtration of model foulant (a) BSA; (b) HA; (c) SA solu-

tion (100 ppm) with non-coated and PSSA-coated membranes at 2,
4, 8 atm.
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(a) RO membrane surface after the forced fouling with BSA(Left)
and PSSA-coated membrane surface after the forced fouling
with BSA(Right)

(b) RO membrane surface after the forced fouling with HA(Left)
and PSSA-coated RO membrane surface after the forced
fouling with HA(Right)

(c) RO membrane surface after the forced fouling with SA(Left) and
PSSA-coated RO membrane surface after the forced fouling
with SA(Right)

Figure. 6. SEM micrographs after 9 hrs.
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