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Abstract: Recently, a novel coating method using an aqueous doapmine solution was proposed, the deposited coating
was found to have extraordinarily strong-adhesion to numerous materials such as metal and polymers. However, it has suf-
fered from many controversy in scientific fields due to its final structure and deposited mechanisms. Here, we have pro-
posed a new structure for final dopamine product coupling with solid state spectroscopic, thermal behavior, and gas transport
behaviors of dopamine coated microporous polyethersulfone membranes. In its final analysis, the results represented that it is
a supramolecular aggregated of monomers consisting of 5,6-dihydroxyindoline and its derivative in contrast to previously
proposed polymeric structure.
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Fig. 1. Proposed polydopamine reaction mechanism in the literature[1],[3].
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Fig. 2. Scheme of surface modification apparatus.
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Fig. 4. Thermal behavior of PDOPA particles: (a) DSC curve, (b) TGA analysis.

golstuth w3 EnEAE I8 £%7} 25T oA 50T [15]. ZF 71A1 9] BAELS 9 AAjo A &35 4d2] zto]d
2 F7ketA dAe A7) 238y AopA= AL Felst o HA R HIL A B A E FHEE FAAE
Ak ol ZHLXE7} oA FAA% Ao dF T Aolol| ofa e Ee|7t o] Folxit}. &9, 7]A|
SHA| o] HA A kot W YA A7|7F FolE AL B2 B 9 MEles o Ao AA &8,
2 AEn14]. o]H3 AFEL UM AFT AAH A nEFAEY nEAELYL AAE RS 96
PDOPAZ} 2L &27} ofd a2 g el o3 28749 3 e A77E A8 Foll Arh16-18]. W 7| FEELR
HZ EA8ts AL 48 § Aot do M 7IABEAE] &AL 71FE Tl b
ofg FTEd o3 ALHW vAFAH B

3.2. o3l IEHQ| J|H|Foiz 5o Ay B 2 AGgENS o]2F o2 A A
gtz oz Hewt AAE FF B4 FI Ay FO15]. & V¥sERES nEE vAgEy &
AYELS IA &3)-84Ksolution-diffusion) ¥ 7] 352 gute Eslwl =0 go] glxul, MeH oz 74
(pore-flow) & F EPE 7|F 02 AWste o o] &5 A5 gt e 7189 A7) 2-o] o &
I AT15]. 9A Sa-gardo s FdEEe] H Sdo] EAgtth. &8)-84F 2 9 Ficke] A A o
o348 gaAe] WA 29 2 R A aHI o] o I AEvAYZe Z AYye nEA 2y
WA FEAE T3 e 5o dgHoR gisit &A1 74, B &4 el AA A (free volume)©]ZHaL

Membrane Journal Vol. 23, No. 2, 2013



140 Aad - s

Fig. 5. SEM surface images of dopamine coated PES membranes as a function of reaction time and temperature: (a) Temp.: 25C
and reaction time 1 hour, (b) Temp.: 25C and reaction time 3 hour, (¢) Temp.: 25C and reaction time 6 hour, (d) Temp.: 50C
and reaction time 1 hour, (¢) Temp.: 50C and reaction time 3 hour, (f) Temp.: 50C and reaction time 6 hour.
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Fig. 6. SEM and AFM surface images of unmodified and modified PES membranes: (a) SEM image of unmodified PES
membrane surface, (b) Phase image of unmodified PES membrane surface, (c) Thickness distribution of unmodified PES

membrane, (d) SEM image of modified PES membrane surface, (e¢) Phase image of modified PES membrane surface, and (f)
Thickness distribution of modified PES membrane.
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