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Abstract: This study focuses on preparation of PVDF/PDMS composite membranes to effectively separate butanol from
water-butanol mixture using pervaporation. We prepared various composite membranes by changing PVDF concentration of
support layer and PDMS cross-linking condition of active layer. Pervaporation performance was tested by measuring butanol
flux and separation factor with various cases of butanol concentration, temperature, and flow rate of feed. As results, per-
formance of our novel PVDF/PDMS membranes surpasses that of PVDF/POMS membrane, manufactured by GKSS
(Germany), in term of butanol flux, permeate concentration, and separation factor.
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Table 1. Casting Composition

Items Conditions
Polymer PVDF
Solvent NMP
Polymer concentration 16 20 wt%
Nonsolvent Deionized water
Casting thickness 200 pm
Solvent evaporation time 1 min

Coagulation bath temperature Room temperature

Solvent evaporation temperature Room temperature
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el

2.1 ME U Al

B Ao AT AzE A8 A TEA= poly-
vinylidenefluoride (PVDF, Solef@ 1015/1001, Solvay)
£ ARS8t 89l 1-methyl-2-pyrrolidone  (NMP,
99.5%)& AH-E3tH o M-8 2 Delonized Water (DI
water)E AHEstATh E4F IS 93] PDMS (Dow
Corning® Sylgard 184 Silicone Elastomer, Dow Che-
mical)& AHE3HTE T Wl ARS8 AJ¢FO 2 n-hexane
(Deajung, 95%), n-butanol (Deajung, 99.5%), methanol
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Fig. 1. Schematic diagram of pervaporation equipment.
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(a) (b)
Fg. 2. FE-SEM photographs of the cross-section of mem-
brane prepared by different PVDF concentration : (a) 16
wt%, (b) 20 wt%.
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Fig. 3. Pure water flux of PVDF membrane.

wol Uk % 9,

gédpme SRT 3)
RTrl 1072\ 7, (

1
kg, =
SL,i 3

AN ez AANFY BW FTIE, RS JANSF
J/mol K], 7 AYex,

< Knudsen ¥ Zo], M EAFo|t} Fig. 39
T A3E B 384 27} F71el o
B eTFRETE A A%E veided o
ARG EATFES 7139 HA0 dadhes e
TAoz & & 5 8ok 4 @)l dsiA AAF
AN EAFITES 71Fe AHo) HasHA BF
Bt AN AR EEARAST ghol FolxA Bk
Wb FHSw A Al B3 EYxe B By
& %, AYEI 2R fase Aojgty #gdd

—
—
o0

—_

—m
i}
0l

T
Jm
0

| o2

F1g 401]/‘1 2 TFFHE Y A
16 wi%E MEsld FA4= ppMSY
th. PDMS®| A3} z7io] e} &
E4& dotrr] 98 AA ¢ PDMS
2, 6, 244718 W3E F3 H3EEE 80°
et Atz 2 23 34 24
d 2% 30°C, BE 3 wi%, ©% 0.6 L/minZ
AYstAtt. Fig. 501 PDMS A3k A 7hol H}—E—
B ASRE Jehido 1 A3 A3 Az

% AN EYs FEE EUa FY 2D 5E

B
i,
re
5!
<
(=)
3]

fl
o

lo —Hz e
o >
b

gl',

X,
ofj
o
)
fru
oln > ol oz omx AL M o3R

o

M

N
ik
>

o mlo il

Ut

e
o O

TR o ol

& nFeg/E EFE £ 215
160
140 4 (7272 BuOH Flux
1204
100
= 1
o~
£ 804
a2 |
5 604
's
40
204
0- T
16 20
PVDF concentration (wt%)
(@)
100 50
— 904 | B Permeate BuOM concentration
=2 i4:5 Separation factor
z - 40
1]
2
] w
£ L3o B
3 g
- g
o
; t- 20 3
<] 8
3 g
2
4 10
E
@
o
-0

PVDF concentration (wt%)

(b)
Fig. 4. Pervaporation performance of PVDF/PDMS for the
separation of n-butaol at different PVDF concentration; (a)
water and BuOH flux, (b) permeate BuOH concentration
and separation factor.
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Fig. 5. Effect of Crosslinkig time on pervaporation perform-
ance of PVDF/PDMS for the separation of n-butaol; (a)
Total and BuOH flux and permeate BuOH concentration,
(b) separation factor.
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Fig 6. Effect of Crosslinkig temperature on pervaporation
performance of PVDF/PDMS for the separation of n-butaol;
(a) Total and BuOH flux and permeate BuOH concen-
tration, (b) separation factor.
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Fig. 7. Effect of feed concentration on pervaporation per-
formance of PVDF/PDMS for the separation of n-butaol; (a)
Total and BuOH flux and permeate BuOH concentration,
(b) separation factor.
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Fig. 9. Effect of feed flow rate on pervaporation perform-
ance of PVDF/PDMS for the separation of n-butaol; (a)
Total and BuOH flux and permeate BuOH concentration,
(b) separation factor.
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Table 2. Values for Solubility Parameters of PDMS,
POMS, Butanol and Water

Component Solubility parameter value (Mpa)"?
PDMS 8.1
POMS 7.18
Butanol 11
Water 479
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Fig. 11. Pervaporation performance of PVDF/PDMS and
PVDF/POMS for the separation of n-butaol at different ac-
tivity layer; (a) water and BuOH flux, (b) permeate BuOH
concentration and separation factor.
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