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Abstract: Membrane fouling control in water treatment may be the main obstacle for wider implementation and lower
cost. A novel fluorescent spectroscope sensor device for membrane fouling integrity monitoring has been developed and
evaluated in this study. PSf membranes for water treatment has been fabricated with three types of organic fluorescent ma-
terials, OB, FP, KCB. The flucrescent signal from membrane surface was analyzed throughout the filtration process. It was

found that the fluorescent signal due to the membrane fouling decreased and the developed device is reliable for membrane
fouling monitoring.
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Table 1. Characterization of fluorescent nano particles (THREETEX'™)

OB Fp KCB
Appearance (powder) greenish white yellow yellow
Melting point (°C) 197~203 216~222 210~212
Chemical structure Bisbenzoxazole derivatives Stylry biphenyl derivatives Bisbenzoxazole derivatives

Plastic films, Injection molded
PVC film, sheet PE resin ABS materials PVC, EVA, PU foams
Rubber products

Thermoplastic PVC, PE, PET

US? Printing ink Man-made fiber
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1. Alek A xE

FAYE FHe AZE A3 polysulfone (PSK)
IEA EHES AEHeH WM EE N-methyl-2-
pyrrolidone (NMP, Junsei chemical)E AF-&-3tith 3
7| 2% polyethylene glycol (PEG600, Junsei chemical)

T FHE 9 s 58 A5 Ay g2 < olgdtd J¥IVIE AN, foulantEE
WSo) #esojd gth 18y o9} 2e 7HHA poly (ethylene oxide) (PEO, Sigma-aldrichyE 483} %
gzuiogs o oo WA A AAH Ao E= & oo 3% U QA (FEAYY 3504 THR-
23 o] o]RojX 7] o]H & EAHS 9r} B EETEX™2 Fig. 15 22 £72 39l OB, FP, KCB
2 E9 9 integrity AALEM 03 EPAC]A] Membrane & ol8ste] 3 UxYAE FAT FAE 2Y
Filtration Guidance ManualS 53] Z&F3dE & Az, o]59 F& 542 Table 19 ety
(LT2ESWTR)S AA3L gov AAr tha B33} At
I AZ Azdle B2 FAFok s FB2 7 Fo
A ofd go] EAZE YEAE HAHHoE dopd 5 2.2, FELI-YXE =HRIE 22/2 M=
S TAE 7ML At A HZdE ogd # Aol y-g Bl thFA ol pst vt e A 23S
AMEL #4 stua w8o] gslow o oo A4 o o34 PSE WA oS AIZE7] Y8 10 wi%s]
7rog BESI Aold 2 9 sed fdk AT S0l PEG (600)& NMPol E&3 b, 15 wt.%®] PSFE
FYHAA T Y} & 2EE AANTO R HZ5T A SaAA 1R §9& Xl}.é‘}ﬁiﬁ}. Azd 124 &
olat7] SJElNE 71EA o2 9 QHF(cake layer)E A4 f 7128 AASI] A FeolA 1243 o] B
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o el 8753 om[8-10] ol AA Ao = 7o A=HE BE 30°Ce) 3 2(coagulation
U 7]% 9 MEMS (Micro Electro-Mechanical System) bath)ell H2 HAAZL 3 2443 B FAARS. €]
‘I%OI 489 5 ok W H & EE 2S4S AHEAeH Axd g I
B ARG B Aze] BAo) LolsuiAE 9t of gujo] AAE s 60°Ce] Eol F 6N B A
Ao Z ge mHA R G Y S A48 AstY 3, AzE =& ethanol/water (= 50/50 vol.%)
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Fig, 2. Experimental apparatus for the permeation test.
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Fig. 3. Schematic diagram of the fluorescence signal
analysis.
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Fig. 4. SEM pictures of fluorescent nano particles (a)
KCB, (b) FP, (¢) OB.
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Fig. 5. SEM pictures of PSf membranes (a, b: PSf membrane without fluorescence; ¢, d: FP 10 wt.%; e, £: KCB 10 wt.%;
g, h: OB 10 wt.%; i, j: OB 2 wt.%; k, I: OB 20 wt.%).
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Fig. 6. The fluorescence signal of PSf membrane with fluorescence nano particle (dry membrane).

Table 2. The water flux for PSf membrane with fluo-
rescence nano particles

Table 3. Rejection of PEO (Mv = 100,000) for PSf mem-
brane with fluorescence nano particles

Code Cor(rxlx?t(.%ion (LI/:III?;}(“)
Fluorescence/PSf
PSf 0 821
PSf FP10 110 416
PSf KCB10 110 454
PST_OB10 1/10 453
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Fig. 7. The fluorescence signal for PSf membrane (Deio-
nized water).
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HFg. 8. The variation of fluorescence signal with membrane
fouling (Deionized water and foulant).
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Fig. 9. The change of the flux and the fluorescence peak
according to the time.
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