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Abstract : The primary objective of this study is to elucidate the contribution of the electrostatic and
molecular structural properties of an active layer of the thin film composite (TFC) membranes to fouling
tendency. The studies of surface morphology and surface charge were very effective in understanding
fouling behaviors of the reverse osmosis (RO) membranes which were the thin film composite type of
polyamide. Results of microscopic morphology analyzed by atomic force microscopy (AFM) and surface
charge analyzed by electrokinetic analyzer (EKA) showed important factors affecting the fouling of RO
membranes. The active layer of the composite membrane possessing relatively neutral streaming charge
and less roughness provided a RO membrane with slowly decreasing flux.
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Fig. 1. Structure of polyamide thin film composite reverse osmosis membrane.
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Table 1. Commercial reverse osmosis membrane modules used in this study

Flux (m'/module - day) | Salt rejection (%) | Effective area (m') Application
RE4040-BE 8.3 99.0 79 Brackish water treatment
RE4040-BL 9.8 99.0 79 Brackish water treatment
RE2012-LP 0.227 96.0 0.124 Tap water treatment
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Fig. 2. Flat sheet membrane filtration unit configuration.
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Table 2. Initial performance of commercial and post-treated RO membranes

Membrane Flux Salt Rejection

(Commercial RO) (//m” - hr) (%)

RE4040-BE 46.7 99.2

RE4040-BL 55.6 98.5

RE2012-LP 77.8 96.7

Membrane Flux Salt Rejection Flux Reduction
(Post-treated RO) (l/m’” - hr) (%) (%)
RE4040-BE(FR) 35.8 9.5 233
RE4040-BL(FR) 40.5 98.2 27.2
RE2012-LP(FR) 53.7 96.5 31.0

Test condition: Temperature: 25 €, Feed Flow Rate : 227 I/ min, Pressure :

15 kg/cmz, NaCl Concentration : 2,000 ppm

Table 3. Test condition of enforced fouling of RO membranes

Pressure (kgy/cm?) Feed Concentration
RE4040-BE 12.5 Warm-up D.I. water
REA4040-BL 10.0 0 - 30min 2000 ppm NaCl
RE2012-LP 7.5 30 - 270 min 2000 ppm NaCl + 30 ppm casein
RE4040-BE(FR) 16.0 0 - 450 min 2000 ppm NaCl + 70 ppm casein
RE4040-BL(FR) 11.0
RE2012-LP(FR) 11.0

pH 7.0 Feed Flow Rate 2271/ min
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Fig. 3. Configuration of EKA cell for the measurement of streaming potential.

(Park Scientific Instruments Inc., Autoprobe M5)
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Table 4. AFM analysis for commercial membranes and fouling resistant membranes

Ry-v (um) Rems (um) Rave (um) Surface Area (um’)
RE4040-BE 0.710 0.0808 0.0632 129
RE4040-BL 0.840 0.0819 0.0630 156
RE2012-LP 0917 0.102 0.0810 222
RE4040 BE(FR) 0981 0.127 0.101 163
REA040 BL(FR) 0.559 0.0641 0.0515 179
RE2012-LP(FR) 0.806 0.0849 0.0656 185
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