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Abstract: In this research, a new expectation in enhancing the PES (polyethersulfone) polymer phase inversion mem-
brane performances with nanoparticles is proposed by using ZnO. This paper investigated the synthesis of PES phase in-
version membranes including ZnO nanoparticles and evaluates the performance of these mixed matrix membranes. The
PES-ZnO mixed matrix membranes were fabricated by phase inversion method using the PES-ZnO-NMP(N-meth-
yl-1-pyrrolidone) casting solutions with low ZnO nanoparticles content of 0.375 wt%. The influence of ZnO nanoparticles on
the characteristics of PES-ZnO mixed matrix membranes was investigated with scanning electron microscope observations of
membrane cross-sections, contact angle measurements, tensile strength measurements, pure water flux measurements and ul-
trafiltration experiments of BSA solution. Those results showed that the performance advancements in comparison with the
pure PES membrane without ZnO in terms of increasing hydrophilicity as well as reducing membrane fouling by adding
ZnO nanoparticles even in low concentration.
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Fig. 1. SEM photographs of ZnO nanoparticles.
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Fig. 2. Setup of the dead-end membrane filtration system.
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Permeate flux (/m’  hr) = Q/(AxAf) (1)

where, O : permeate volume (L)
A : effective membrane area (m°)
At : time difference (hr)
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(¢) ZnO/PES ratio = 0.07

(d) ZnO/PES ratio = 0.125

Fig. 3. Cross-sectional SEM photographs of the mixed matrix membranes (Basis : 6 wt% PES/NMP solution).
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where, C, : BSA concentration in feed (g/l)
C, : BSA concentration in permeate (g//)
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Fig. 4. Contact angle images of the mixed matrix membranes (Basis :
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Fig. 5. Tensile strength of (a) PES membranes at different PES concentration without ZnO, (b) Mixed matrix membrane at

different ZnO/PES ratio (Basis : 7 wt% PES/NMP solution).
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70 L ——Pure PES 8 wi%
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—&—2Zn0 0.07 wt%

—ar— Zn0 0.125 wt%
60 - —4—Zn0 0.375 wi%

Flux (Lim?hr)

0 20 40 60 80 100 120
Time (min)

Fig. 6. Pure water flux of the mixed matrix membranes at
different ZnO/PES ratio (Basis : 8 wt% PES/NMP sol-
ution).
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Fig. 7. Comparison of the pure water flux between the
pure PES membranes and the mixed matrix membrane at
0.125 wt% ZnO/PES ratio.

ar-4 274 st FE38] o] Fo
A uE O o E 242 % PWFE S48t 1 4
3= Fig. 67 Fig. 70 YERATE Fig. 6 PESY| &
T7F 8 wt%ll FHolA zZnO7} THEA Fe whi
PESo| ™3t znO &HI7F 2+ 0.035, 0.07, 0.125,
037591 &3t71d9te] pWF Aot} o] A3 &3]
9ol PWFE ZnO Y=Y Ate] a7t A-ASTE &
7¥ste] ZnO7}F ErEA] 22 2] PWF (&F 20 LMH)
] Hls] ol 2.697kA &FEQlTh Fig. 72 PES9

=7t 6, 7, 8, 9 wt%<! ZHA Zn07} HEA &

o b
N
I
g
o

mugel A 26 B A6 3, 2016

100 ¢
> Pure PES 8 wt%
ZnO/PES 0.035 wt%
90 (= ZnO/PES 0.125 wt%
E 80 A “ I\
[T o) =N ‘
2 S ‘
= A\ BEEH
T 70
Q
o BSA 1 g/L
60
50 ‘
0 20 40 60 80 100 120

Time (min)
Fig. 8. Relative flux trends of the pure PES membrane

and the mixed matrix membranes (Basis 8 wth
PES/NMP solution).
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