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Fig. 1 Principle of membrane distillation.
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DYREIIZ PSE 2 g /% 60°C, 350 rpm, 4 h 7 <#L7=,
PST P52 RITIRRLT=14, 7K /K% 0.9 g iz 60°C, 350
pm, 3 H <L THE— R~ — iR E LTz, 2D
#BAHT AR EITEE 300 pm THR v ARL, EHIZHRE K
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Fig. 2 Diagram of membrane distillation measurement.
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PVDF, PSf, PDMS 35 X OV FLARHERIZ-D T MD
REZEIT -7, PDMS EIZ oW TIIEE k& EI c& /e
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Table. 1 Surface porosity of PVDF, PSf, PDMS and Carbon fiber membranes.

membrane Surface porosity [ % |
PVDF 36
PSf 37
PDMS 38
Carbon fiber 59

Fig. 3 SEM images of cross-section, top surface and bottom surface of (a) PVDF, (b) PSf, (c) PDMS and (d) Carbonized fiber

membranes.
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Fig. 4 Contact angle (CA) of PVDF, PSf, PDMS Carbon

fiber and PVA membranes.
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Fig. 5 MD flux and salt rejection of PDMS, PSf, PVDF and

Carbon fiber membranes.
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LEZLND, TR L, PVA/PVDF EABTIL,
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DA & TIHBBIBROENTIZE A CBH SN
Do lz, ZAUE, PDMS B EIZ PVA @& fmL7-Z &
IZE D BSA OfFEZMGI TE /LD TIERWNE A
bivd, ok, WTILORE L HGRIZIE W T HIERE
1 99.5%LL BT, FEA EXFEDOIWIRAKILNER T
XL LR SN,

Fig. 6 SEM images of cross-section of PVA/PVDF

composite membrane.
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Fig. 7 MD flux across PVDF and PVA/PVDF membranes
using NaCl aqueous solution and NaCl/BSA mixed aqueous

solution as feed solution.
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AWFZETIE, £, @O BKEER T PVDF, PSE 8K
O PDMS ZHWTENLD L LB EAERL 7=, 215
DBRAMES FUB RN 2 TRk FEALRkMERRZ VN C MD il
TEEITV, FLOFEIECIEREDS MD HHREIC G- 2 DR
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- 2 FUB MO0 W7 1 <025 1 I 4275, PDMS, PSf, PVDF
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Lol
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HER D b B OB R A 7R L, £ O &3l
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LT,
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DT RO IS B W TH IR R R
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Summary

Membrane distillation (MD) is a membrane technology that uses a vapor pressure difference as a driving force
caused by the temperature difference between the feed and permeate solutions across a hydrophobic porous
membrane. When cloth fibers such as synthetic fiber Cupra are carbonized at a high temperature, a highly
hydrophobic carbonized fiber material can be obtained while maintaining the high porosity inherent in the cloth
fibers. In this study, MD was measured with carbonized fiber membranes. For comparison, a porous
polyvinylidene fluoride (PVDF) membrane, polysulfone (PSf) membrane and polydimethylsiloxane (PDMS)
membrane were also used. The effect of the type and morphology of the membrane on MD performance was
discussed. Furthermore, a composite membrane of PVDF with a hydrophilic polyvinyl alcohol (PVA) layer was
also prepared, and the anti-fouling performance of the PVA/PDMS composite membrane was evaluated.

PVDF and PSf membranes were prepared through the non-solvent induced phase separation process. The
water contact angle and the surface porosity were evaluated. In the MD measurement, a 3 wt% NaCl aqueous
solution and mixed solution of NaCl and bovine serum albumin (BSA) heated to about 60°C were used as a feed
solution.

The carbonized fiber membrane showed a higher contact angle than the porous PVDF, PSf and PDMS
membranes. It was concluded that the carbonized fiber membrane is an excellent hydrophobic porous material.
In MD measurement, a linear relationship was observed between the permeation and time. The permeation flux
was calculated from the slopes. The permeation flux across the carbonized fiber membrane was more than 2 times
higher than that of other porous membranes. In the MD measurement using a NaCl aqueous solution and a
NaCl/BSA mixed aqueous solution as feed solutions, the permeation flux decreased by about 20% due to the addition
of BSA in the case of PVDF membrane. On the other hand, no decrease in permeation flux was observed for the
PVA/PVDF composite membrane. This is because the attachment of BSA could be suppressed by adding the PVA
layer on the PDMS membrane.





