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2 o RASY IAHE o83 43I/E EFEY B A FAAE/FIAE, FHAAE/ TN H5dE
o] AAMAHA E}AF] oy FIE A=A AFSHTE AHEE 2 poly(vinyl alcohol)& glutaraldehyde
g2 7lagk ug AN dEe] d3e&e BAY A7) £AUE methanol, ethanol, 1-propanol, 1-butanol
ARty en, Z2A4e T0~97 wt%, =5 30, 40, S0CE WA 7 BA dPsdrt. FREEE ST Fo|
=2 9499 M = methanol F=E9e] 714 2™ ethanol, 1-propanol, 1-butanol &% o2 7}
gy B9 o] ok Ax ol FolX|H o] #4L &Hs] o] 1-butanol FE N EAREEI} M}
#2097 I-propanol, ethanol, methanol +&% ¢2o2 E3}&x A& EHT} ol XL FIFde FAd
oE wat R 4slE, FRdR SR 45 F9 dFe] @AM E4EAH

Abstract : The effects of interactions between permeant molecules or permeant and membrane material
have been investigated on the permeation behavior of permeants in pervaporation of water/alcohol mix—
tures. A poly(vinyl alcohol) (PVA) membrane crosslinked with glutaraldehyde was employed in this study. A
homologous series of alcohols in aqueous solution were used as feed. The pervaporation experiments were
carried out with feed having 70~97 wt.% of alcohol contents and at various feed temperatures. In a high
alcohol content above 92 wt.%, the permeation rate was increased in the order of interaction strength
between alcohol and water in feed. However, in a low alcohol content below 30 wt.%, the tendency of the
permeation rate was found to be opposite. These observations were discussed in terms of changes in inter-
action between permeant/permeant or permeant/membrane in varying feed composition and feed temperature.
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2.1. N2 U A}

= AFZE poly(vinyl aleohol) (PVA, MW=65,000,
Junse) & AME3I4 3, 7taAl2E  glutaraldehyde
(GA, Yacur)E AH8-3t91t}. Methanol, ethanol(Hay-
man)< EFAIgoZ AR89 ™ 1-prppanol, 1-
butanol(Showa)& 18A]%Fo 2 ALE3Qch AHEE
B gol233 2448 AMgsig

2. 9%t M=

2g AxE] M A 10 wt.% PVAFES
& ARY. AxE PVA 899 Folgls 24
& AAF F F2l8 ¢ Gardner casting knife
& AMgEt] AGE FAE casting®d F o 54
3 AzEYY. Ax" PVA IEL o4& 30%
GA F8€9% 5 vol% EHT &9 @7t 7tugs
& AATh FFEEkES 30THAAM o 1417 302 sk
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05 50T JFEAA A3 Azt AL}
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Fig. 1. A schematic representation of pervaporation test apparatus.
2.4, FiEY 4y N C,/C
‘j E . = w a
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t} B X Mass Flow Controller (MFC)$ Gas
Chromatograph (Hewlett Packard Series )& % 4714 C'wsh Claiz 22 % Sy 59 &3 43
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24 4+ Y Aol EAo|}6-8] FIHFL A .
methanol, ethanol, 1-propanole$¢ ¢z&9 ZA 3, Zot 9 nE
2 70~97 wt%Z WA ANHAN HA Ao 1-
butanol® ¢ butanole] W $3Ee) FAZ 3.1. FodEN SHYE, FRdED 9o 4
& 85~97 wt.% 9 ZAHYAA A&t dL Foly
T 30, 40, 50CE WSIAIEA AxEEn A Table 12 E3 Z &43&9] solubility parameter
T g Ao g3to FEch £ vehd Ao}l Solubility parameters= F3HA
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Table 1. Solubility parameter of methanol, ethanol,
~@— Methanol
1-propanol, 1-butanol and water 1200 ~O— Ethanol
~¥y— 1-Propanci
. 8 /MPY? ~A— 1-Butano)
permeant -
8a Sp Sh 8¢ E wof
methanol 15.1 12.3 22.3 29.6 5
ethanol 15.8 88 194 26.5 E
1-propanol 160 68 174 245 * 00
1-butanol 16.0 57 15.8 23.1
water 155 16.0 424 479 0
7‘0 80 80 100
Alcohol content in feed { wt.%)
~@— Meothanol
0zt ifm Fig. 3. Flux with alcohol content in feed at 40
~&— 1-Butanol .
C of feed temperature.
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L & o A«A €k 28N BEEE methanol,
ethanol, 1-propancl®] 28 o= AL B 4§
Ak ol AL AZte] EAHE F methanold =HHe]
0 Aol 713 Auithe Ag BAY aely goHe
60 70 % % 100 i 1-butanol®] H-&&o] 1-propanolB.t} =t} o)A

Alcohol concentration (wt.%) butanol/E EFENX E2 FFo] FolA4E

dEgH o2 Fo] butanold EFHoIlE ART=
Fig. 2. Swelling ratio of PVA membrane with o YRz F4EE Ao o oMREm o g 9
alcohol content in alcohol/water mixture £89] 1-propanol Bt} Z748= Aoz Hah
at 30T
3.2, ¥3E =Hol WE Fozke| s}
B3 FAAETY 58S vehdle Fx24 A} A7E P B FHE T WE Fig. 39
€2 F Uk F o] o] yHEFE EEEY F UER AT d2ge gakol 92 wt.% o4 F
AETA B8 Qo] et I AojA Hel Ik A9 FH4EEE methanol©] 7}’5} A3l ethanol, 1-
Aoz UdFEL/E THEY L FA-TAH EFEY propanol, 1-butanol®] €02 ZAsE AL B F
Y FHRYEDY AuAge F44% _’-\_Eﬂ At oA BFEo] A} YXET ZoR Ho}
o os ZFHEd ¥l uehd viel o] Y=z ol 24 dgdME Ht FAdEY 4EE]
oA methanolZ2 Z+E F4, 2T o Edo AujA g e Aoz Hug
solubility parameter’t ## Ee] £8]zo 23 A, o] 2 BT FAR dFAZo|nE
1

gt B#HA methanolo]l £33 43ge] 7Hg Zst FRASE FAHED &

T 2E 5 gl ol2RE FIAALRSTY a9 the 43 dmEY] Al o F=2 Aupd

g4 o Aoz v # gt 7] ol & ¢z:&3 Uzhe] dYA 2 o ot
B Ao FL I &L To A ¢ URE £

459 (interaction) = ——————— 3) #slo] g0 2 & A H1 2o o 28 AE
| Gate= bt o #5840 FrtetA Hol FRsEst EH AXA

HE Aot a3y B9 Fko] o= AL o4 Z

Fig. 25 438/8 EYeAxe =4ol w3} AaAl SE EaEEel Awe 943 QUe S

el BEEE AR AoR B FAR e A 2 2 gltk B $o] 10 wek% o4 27k B
a7¢ HEE Jebdoth o3 SRR o 5= 1-butanolo] 7} 23 1-propanol, ethanol,
ZErs FagE] F0 44, B Go] o Y= methanol®] &M 2 ZAsh o] Ae B S:L7Hel

dagel, Al 99 A4 3 5, 199
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Fig. 4. Separation factor with alcohol content in
feed at 40C of feed temperature.
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4ol AujHel dgg BgsiA |goh BEA 23
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B2 g9 methanolo}l &3 A o S3E
7VeAde]l Ea o wet MeEE wolAlA ok 1
g} whate] Aselge] AUA 02 methanolBTh B
€ ethanol?] 7%+ methanot®t} gtof] &€ 7t
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AAA =H7| dEo] g3 L FFo] L FFA
M%7} ol A vk 28t B9 ko] A
FolAFLE d3e B 45 RAAF
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methanol®] HEEE €¢3& TFo] &2 4F9dA
B} ulAeA gasrieE AT & W gid o
RAe 39 43A¥o| A& methanole] % 4F
9} cluster® A7) wiioltt. webA methanol&
23 34 EdsEn s AEde] AAA Hu 1
o wal Mz gopx]A & Aotk webA me-
thanole] MeEz=E 2 FFe LAGe] HAHSR
Y& ke 7HAA "oh Ethanolel A& £ ¢
o] Z7}84E ethanol® 9 #3208 F713c)
azy 1 A8 A7 methanol® Tt Fo} ethanol
o] 23} Aol ztolx Wi 29 7p43) 289
o3 5 &x& F7tsHA 8ot &, B9 ¥l F
NHEFE o 2e Bo] oz &as Bold e
F540 AL TF7F &84 ethanol® ol
E# couplingg ©lF ethanolel EH 44 % %
Fated AEmrt oA He Aelnh wEhA £9
o] F/MESFE FiLEEE FURIAY AddEe
ZadA B oy B3] 43elEe] ethanol
methanol 5.t} ¢k8}7] w&o] A¥%E methanol BT}
& Aot} A oA EHF o)HE HdYgE=
RE 43E 24M methanolo] 7F¢ 2o ethanol,
propanol, butanol®] 22 7184 @t}

2ol ooy oXx o

3.3. 250 0E MeEe| Hat

Qudoz e%t 3718 A% FAARS A
ted T o a2 o 9% v RA £
27h b5 wel §¥40] Frbstel SisEg
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Fig. 5. Change in separation factor with feed
temperature. (a) methanol/water, (b) Eth-
anol/water mixture,
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e Aoz AlgHch 28y ethanold) A4 2571
F7te s BERAENY AEAdHe oA coup-
ling® B3 39 sigido]l olx|A|uh ge] {5
ol F7tste] €9 FHEZRT ohE} ethanold
EoE&rn FAld Frbsty] o] £xof wet A
dxrt Edg AFES AR E ¥ Holuh Uﬁ}a}
Al gxe] wE o8 T2 MY Wi dzg

ol wet i RAAARY dsAelu Fuby
27 Fod e 4sdge] RAAEA g of
Fg MAGE S ¥ F e E OE FAG @
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Fig. 6. Apparent activation energy with alcohol
content in feed.
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