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Abstract: To overcome the flux reduction due to the fouling by adsorption of foulants onto the porous hydrophobic
polyethylene membrane surface, the oxyflorination was introduced to hydrophilize the hydrophobic membranes. After the hy-
drophilization through oxyfluorination, the contact angle decreased from 93° to 50° while the water flux increased to 60%.
It was considered that for the model foulants dissolved in water, such as abumin (form bovine serum, BSA), humic acid
sodium sat (HA), and dginic acid sodium sat (SA), the flux was enhanced since the adsorbed foulants decreased by the
oxyfluorination. Particularly, it was obtained that the water flux was over twice more than the untreated polyethylene mem-
brane in case of SA foulant.
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Fig. 1. Schematic diagram of the oxyfluorination apparatus.
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Fig. 2. Schematic diagram of the water permesbility

(b) pressure pump
(d) membrane cell
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Table 1. EDS Anayss of Treated and Oxyfluorinated PE
Membranes

Position EDS Spectrum Element Ato/r:lc
Cc 100
total 100
C 33.04
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Fluz (LMH) = permeate (L) o

membrane area(]t[Q) < time (H)

3. 21t % E9

3.1. SEM-EDS

Table 12 PE" FHo| MEAEASTL AP H Y=
AE Felstr] 943 EDSEA A Fo|t}, EDS # 4 A7}
g HH PEY xHd mFolAT 7 4" A

'3

A 5 AT

2 a7l A}%ﬂ PEZRS] gitadashite A
o e FARE SEMS T3 #lstust Fig. 3
oA tehiglch PEZl g dRtdgd Ao
2 itawast v Fo 71gust gle Ae
AT + Uit PER EH | BSA, HA, SA7} %3
Hof &4 w3t Fasi :r““ﬂ»uu 71&el #el Ae
AT 5 glglon o2 Qlsf &3 Aol LA
& AT 5 Asln @ﬁé%&i} e e R
of WA ¥ el EHRT 7]Fo] B %I AL
A 5 AT
3.2. FT-IR

i Lsied] BE PETY FT-IREA 23}
Fig 4ol JeRNSITh PEZ] ataEashilgo o
MZE -COOH ¥ -CF 717} 242} 1750 em™9} 1200
emtol] UEbdS ld & 91910H, 100 mmHg, 200

Membrane Journal Vol. 24, No. 6, 2014



434 i

C) ®

PE (SA =100 ppm), (h) oxyfluorination PE (SA =100 ppm).

120

T

Absorbance
.
e
j
<
R
(
G

20+

—— 200mmHg
04 —— 100mmHg
—— PE virgin
-20 e —————
4000 3500 3000 2500 2000 1500 1000

Wavenumber/em*

Fig. 4. FT-IR spectroscopy of untreated and oxyfluorinated
PE membranes.
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Fig. 3. SEM images of PE membrane surfaces after the fouling experiments for the each foulants of virgin PE and oxy-

fluorinated PE membranes. (8) untreated PE; (b) oxyfluorination of PE membrane; (c) untrested PE (BSA =100 ppm); (d)
oxyfluorination PE (BSA =100 ppm); (€) untreated PE (HA =100 ppm); (f) oxyfluorination PE (HA =100 ppm); (g) untreated
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Fig. 5. Contact angles of untrested and oxyfluorinated PE
membranes according to the oxygen contents in the oxy-
fluorinated process.
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Fig. 6. Pure water flux of untreated and oxyfluorinated PE
membranes.
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Fig. 7. Fux of untreated and oxyfluorinated PE membranes
(Feed=BSA 100 ppm solution).
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Fig. 8. Hux of untreated and oxyfluorinated PE membranes
(Feed=HA 100 ppm solution).
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(Feed=SA 100 ppm solution).
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