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Abstract: Membrane fouling is formed due to pore blocking and cake formation by suspended material or contaminant
in the membrane boundary layer. Membrane fouling is main obstacle for the wider application of industrial water
treatment. The objective of this paper is to study the direct monitoring technique for the measuring the membrane fouling
in real time. We investigated the extracted image of R, G, and B by visible light irradiation of 360 nm wavelength to
measure the membrane fouling in real time by transparent foulant. The intensity of B of 400~-499 nm wavelength range

was stronger than that of R and G. The fluorescence image extraction analysis appeared to be a very attractive technique
for monitoring the membrane fouling in real time.

Keywords: membrane fouling monitoring, water treatment membrane, fluorescence image extraction analysis, trans-
parent foulant
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2.1. M=

T EAZ = Polyvinylidene fluoride (PVDF)E Solvay
At A FYB AEEAew VFEAAAR AT
Polyethylene glycol (PEG) 6003 &2 AR&-3F N,N-
dimethyl- acetamide (DMAc) ¥ ethanol-2 Zt7} A %3
S 2 Junsei chemicalAtell Al Sd3te] AR§st G, of ot
7 LPEAZE Polyethyleneoxide (PEO, Mw :
100,000)2} Polyvinylpyrrolidone (PVP, Mw : 1,000,000)
& ANYgoE 27 Sigma aldrichAoll A Fd38te] A
£ttt £ B9 ARA AHES v EEE =&
F& Akl

2.2. 22l M=

NFE FAAZ AL 5wi% PEG600E &l
DMAcSt 547 B3 18 wt%2 PVDFE # 73}
60°ColA 43 Altset I 53 TEA 4L
Azstgon &4 Yo 7|XE AAS] Y3 2
A 12487 B AT olgA A" 1A &
Ae FEFo AT BAX 9o 250 um FAZ
ZA" TZ7)(doctor knife)E ©]-&3td EX3t1, 30°C

9] §-31Z(coagulation bath)ol] BFE HAA|Z] 3 244
B FAANFAG. o] W) Sz HEHMEE 2&E
F& AHSSAT. AzdE e o LuE AAR
sl 60°Ce] SHRTE olgdtA o 6At TF F A
23k v} ethanol/water (= 50/50 vol.%) &3 £
AAANA BHEsA T

2.3. SEM (Scanning Electron Microscopy) =4
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Fig. 3. SEM pictures of the surfaces (3, b) and the
cross-sections (¢, d) of PVDF membrane (a, ¢ = virgin
membrane, b, d = fouled membrane).

HFg. 4. Image sensitivity for fouled PVDF membrane.
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Fig. 5. Intensity for (a) B value, (b) Total value and (c)
flux of the PVDF membrane for the foulants of PEO and

PVP.
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Fig. 6. Sensitivity test for the image extracting device at
retentate flow rates from 0.4 L/min to 1 L/min.
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Fig. 7. Change of image according to filtration method.
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