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Abstract: Polyethersulfone (PES) hollow fiber membrane was surface-modified for application as a separation membrane
to recover water vapor from the flue gas. Hydrophilic sulfonated PES (SPES) was prepared by introducing a sulfonic acid
group in PES structure and was used for the layer-by-layer (LbL) coating solution with polyallyamine hydrochloride
(PAH). The surface characteristics of the modified PES membranes were observed by XPS, SEM, {-potential and contact
angle measurements. The formation of hydrophilic nano-coating layer with 50~80 nm in thickness on the surface of PES
hollow fiber membranes by the LbL coating method led to relatively lower contact angle and higher water vapor per-
meance. As a result, the LbL coating method could be considered as a useful method for surface-modification of PES
hollow fiber membrane to enhance their surface hydrophilicity and water vapor permeance.

Keywords: polyethersulfone, hollow fiber membrane, sulfonated polyethersulfone, layer-by-layer coating, surface hydro-
philicity, water vapor permeance.
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Scheme 1. Synthesis of sulfonated polyethersulfone (SPES).

Table 1. Synthetic Results of Sulfonated Polyethersulfones

Samples PES (g) CSA (g) DS* (%)
SPES-1 10 17.6 32.3+2.0
SPES-2 10 26.4 43.6+2.1
SPES-3 10 52.8 60.5+2.1

“Degree of sulfonation calculated by titration method.
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Figure 1. '"H NMR spectra of polyethersulfone and sulfonated poly-
ethersulfones with different degrees of sulfonation.

N3, Y] SPES-13} SPES-22] 734l B840y #
Al 84S Btk wEbd -87d0] AlY =2 SPES-
S Ad9slo] LbL ¥ &< Alzol A3l

LbL REI2 0|28+ PES ==Alat FHIHAE!. Scheme 291
A9F & LbL IR Y-S F3l PES TaA FHel gol
24 Aol Fold aate] Fx7)Al A o8t

Scheme 2. Schematic presentation of the layer-by-layer (LbL) deposition process.
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Figure 2. Change of water contact angle of PES hollow fiber mem-
brane with the number of bilayers: (a) unmodified PES; (b) L4-PES;
(c) L8-PES.
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Figure 3. XPS high resolution spectrum of sulfur, oxygen and nitro-
gen measured at the surface of surface-modified hollow fiber mem-
branes: (a) unmodified PES; (b) L8-PES.
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Figure 4. Zeta potential of unmodified and surface-modified hollow
fiber membranes with different numbers of coating layers: (a)
unmodified PES; (b) L4-PES; (c) L8-PES.
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Figure 5. SEM cross-sections of unmodified and surface-modified
hollow fiber membranes with different numbers of coating layers:
(a) unmodified PES; (b) L4-PES; (c) L8-PES.
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