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2 9o TFEY AFEAS B - 55387 A8 polyacrylonitrile (PAN) T&AF HEE-& Az & FdFd £
A3s B3 Axd 53t £E8 TS lstAnt Axd FEA B IWARE YotR A SEM ARlE SA 5}
Aqow FFFATE 3.85 pmE YA ZHE AE AT F AU Tt FARYTHIL AP FHT A TtuA
o] Fx 7tuesrt SUHg wet BaEe Asa AdYEe Sk A% e, oiEAQd AHE JtaA
glutaraldehyde 5 13 wt%, 7Fal-& % 140°Col A £ 250 g/m” - hr, A= 139 AHS dg T ANeH, £ GE 7t
AZA poly (acrylic acid) = 9 wt%, 7t 140°CY W £3% 330 g/m’ - hr, AHE 99] 7S d& 5 YUk

Abstract: The polyacrylonitrile (PAN) hollow fiber composite membranes were prepared and their pervaporation per-
formance was tested to concentrate the acetic acid aqueous solution. The coating of the composite membranes were con-
firmed by SEM images and the coating thickness was averagely 3.85 pum. As the crosslinking agent and the crosslinking
temperature increase, the permeability decreases while the separation factor increases. Typically, the permeability 250 g/m” -
hr and the separation factor 13 were obtained for glutaraldehyde 13 wt% as the crosslinking agent and crosslinking temper-
ature 140°C. And for the use of another crosslinking agent, poly (acrylic acid) 9 wt% and crosslinking temperature 140°C,
the permeability 330 g/m’ * hr and separation factor 9 were obtained.
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2.1. A2k 2 JIZ2

A A A2 AHE-E polyacrylonitrile (PAN) %A
(F)Av otz REH AT AR AHEE L&A
E & polyvinyl alcohol (PVA, 99 + % hydrolyzed, avg.
Aldrich Co. M.W. = 89,000~98,000), 7}2A| & gluta-
raldehyde (GA, 25% solution, M.W. = 101, Junsei
chemical Co. Ltd, Japan), maleic acid (MA, 99%,
M.W. = 98.06, Acros organics BVBA, Belgium), poly-
acrylic acid (PAA, M.W. = 250,000% Aldrich)S A&
At T APS A FHHOEE acetic acid
(M.W. = 60.05, JUNSEI chemical Co. Ltd, Japan)&
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2.3. Scanning Electron Microscope (SEM)
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Fig. 1. Schematic diagram of pervaporation apparatus.

(b)

Fig. 2. SEM photographs of PAN hollow fiber membranes
coated with PVA; (a) surface, (b) cross-section.
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3.1. Scanning Electron Microscope (SEM)
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Fig. 3. Effect of GA concentration and cross-linking tem-
perature on the flux and separation factor (feed temp. =
50°C); (a) flux, (b) separation factor.
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Fig. 4. Effect of MA concentration and cross-linking tem-
perature on the flux and separation factor (feed temp. =
50°C); (a) flux, (b) separation factor.

ol uhet A=

= Y
oz o EE%J, HeEst N84S EhEs
Aasn HYEE F7ehs AL 2R, ol 1

>
)Y
lo
o
offt
oX,
o
A
B
ol
&
H.I-Itl

ARG 27]7F 2 ofA
oA et 2942 Alsd
ok EA AHE GA 55 13 wit%, 7L E 140°C
oA EFRE 250 g/m’ - ,ﬁﬂit 139 475 d& F
AR

Fig. 47 7}uA MAY % % 7lu ek Wsle] o
g FHse AddEE Ued Jgzo|t. 8§
PVA 10 wt%°] GAZ PVA &3 tiH] 9~13 wt%
Eatel AzstRA o, PAN SEATE FEHe ©

O H e

magol A 24 @ A 4 F, 2014

ol
-
re
o
N
2
(1N
rlo
&1_'4‘

TEE

800 -|
u —— PAA 9%
—@—PAA 11%
700 4 PY —A— PAA 13%
- A
£ 600
£
~
% |
500 - -_—
3 ° .
Iy \—\.
400 4 A\
A
300

=]
-
-
=]
[
8

T
10!
Temperature ( °C )

@

10

—ll—PAA 9%
—@—PAA 11% A
— PAA 13%

Separation factor(a)
o N
u

Temperature ( °C )
(b)

Fig. 5. Effect of PAA concentration and cross-linking tem-
perature on the flux and separation factor (feed temp. =
50°C); (a) flux, (b) separation factor.
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