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Figure 2.1. Passage of an oil drop through a membrane pore[20-22].
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Table 3.1. Membrane physical properties determined by manufacturers.

Membrane Material | Wettability | "o e e
GVWP* PVDF* Hydrophilic 0.22 6.9
GVHP? PVDF Hydrophobic 0.22 15
HVLP? PVDF Hydrophilic 0.45 29
HVHP? PVDF Hydrophobic 0.45 29
VCTP® PC-PVP? Hydrophilic 0.1 15
GTTP® PC-PVP Hydrophilic 0.22 7
HTBP® PC-PVP Hydrophilic 04 70
DTTP® PC-PVP Hydrophilic 0.6 115
ATTP® PC-PVP Hydrophilic 08 215
RTTP® PC-PVP Hydrophilic 1.2 250
Supor100? PES Hydrophilic 0.1
Biodyne® Nyon 6,6 Amphoteric 0.2

a: Phase-inversion method; b: Track-etched method;

¢ Polyvinylidene

fluoride; d: Polycarbonate (wetting agent: polyvinylpyrrolidone); e Flow
rates listed are base on measurements with clean water and represent
initial flow rates for a liquid of lcp viscosity at the start of filtration.
Water flow rates are ml/min - cm% at 20 C with a differential pressure
of 0.7 bar. Flowrates for hydrophobic membranes are based on methanol
instead of water.

o
)

A}el Millipore Laboratory Cataloguel23], Pall Gelman Science[24] &

=1
F FHES Zasd.

N



B A odAy 55 ANFEA (F)TF eEdA AAEHE
Permasol 60N& A}-&3l9 Tt Permasol 60N9l 729 F/7F 60 - 70%, 4l
AGAAAZE 20 - 30 % FFHHA Jdoer HIAE 10% A= EFso o
t}. %—i‘—*’]‘% Hdg5e Aa8o2 ALEHE Permasol 60N YREAQ)
A9 oF 10 -30% 2 3|A st ALg3tn A EFEYO XY E UEd
t}, % AFoME Y 53 E4& o3ty 93t F2 3%Z 4
3led AbEsldoen 3% Al FHo A ZVIE 122 nmold HT o
2 371 2 A4 B¥XE J5 E47](Photal PAR-III, Oktuka, Japan)&
g3t EZA3 A

32. 49 &=

O/W ddAY Adogx EA4S nFd}7] Hg 4 FA & w34
(semi-batch system)2. 2, 3% ZEE Amicon 8050 Ar&3tdct. &
A9 g2 #4F3FYas O/wW ddd FFHAV 3-way MEE A7
Ho] glojA &5 dHEHAE C*ﬂ] 229 REZ o$HEE MAHY
. 3FE&Re FFYIN A9 4 &7 F7IgE ol &t T F
Ao o AN dxdte EUA FA¢EE SHAT

FH &5 EANE B4 A6 24 A #AL vYE =3
doew ¥ Fad £7o A% dAE sidEz Z9EHAG. FAY 3
A FE5S ANZHez Ay Y3t T JAE FAHAH(tracer) 2 AHE
gk dHsE B FA 4y &HS FHEU] H3d AdFHEL
(CCly, tetrachloromethane, density=1.59 kg/L, HPLC reagent, J. T. Baker,
USA) 7} #4€ vlxmEHE A3t

B JF A 7jEd oFEE HIAY REY A5 S syl Ao
A Az 2dY REL AFAsn £ 5 A9E Sy
Ao ARG AAREE R EELS F29 Zo| 274 mm, +29 #
30 mm, 29 %07} 3 mm o] o] W #& THHo| 508 cm™t HE
2 Az

g v Eq,] AA 2&EE Fig. 3100 JYeEhlAo %al%‘ i

E9 ¥»9¥+ 4233 ¢ g o) ’3’—‘} 71sd BEY & 373 70mm,
a8ln §5 99 4% 385 cm’ ot} FFEAL Bag mE2 FAE
ol2n Mz ZeHAHgA FHUH BE UAA FA7 FHAE F AEF
SAT oA #YE FIAL AL FARE WEHD EUe £
sr4E 2EO 33 FARE WEHES AT FAYe AL
ZA Fol 8Fo 93 &AL WAy st FAXE Rdo] It



Figure 3.1. Photograph of a vortex flow filtration membrane module.
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