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W E HETRIEE (PVA) RNMENE (PAN) BERLE S, S5 T XBMA
2. JRREH, AR, BERESEEX R BERAEERNENE. KM PVA /PAN
HABNK /| BREBRIAKIMEED, tirhRh LRRETE 60 ~ Hwt% WEE KN, B
EER I SREZEMG Arrhenius XK, ®HEPHRA B o,  BHERE EATHEL 6
W OSwWL% K ZBE | ANRAWERT, 7S C F Jr §3 300~ 450g /m*h, a, . % 800 ~1100. Xt
RAEE K BT KRt/ KBERR EEBREREENMENEL. S EHE
RBRE L, PEESH S H B BRI KT T,

X@in ROEME, HEE, E48, BERMASHE

K5 HAVBARTE Sy, XAH&maEn Aok TEAE, BdEs
THELHMBERLTR (Pervaporation, FHiFk PV I #8) BT KBEERN A T WK
RADE, FEHRIHk IR AW S8 i S BT i 7 .

PVA 2—M¥EKESH T, EXFPSERERE ATEERKNMHEEAER,
#8 KD FRESEE M T PVA B R T, HEBRALERK, mEETF K FEBESY
BAEE., RETHKE PVA IBEAHBETEKRIEMK, AR kb, EBEKPERE
el EdAGHEESHESSESRAYDE, ¥ KM F L # PVA ST
BG4, ARATRETE I PVA 70 TR RIBUKEEH, MMERERBRKESRPHERE
H#EE. AKX PVA ERBE RS RASRIGE ~ L EXHEE 4 BT A SCERGE
B>, AL PVA /PAN B AR, R SREVIBUKEEN PV 8T TR,

1 LR

1.1 XA

PVA (D.P. 17200 JtRifb T ) W5, BERRAE 98%. LT M _BRET, ZBEhor
Brat, KA TWREEK. PAN ZALURE R I B2 2 ST BT RF ST b O i 1 4 88 I8
FiRFAKELEERISml /em*h DL L, X5r-FRHK 72000 B PVA 43 FRIERE KT
90% (i 1.0 wt% #9 PVA K% ). BB (PSu) BRI R b EBLEBE K iEL 2%
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Y EPST R B IER, RELBEER 50% £4, FHAEHR 10 ~ 20nm.
1.2 E8ENHE

B PVA YA 95 C FIET K, FR 10wt% BIKIBER, EBEREY, MAEER
SCERFUNR T 4 ERAT A AL BEER (10vol%), B MBEFE S, #bRiw, FAFrHM
F 1% PVA #WBEIE PAN 3 PSu 2RI L, Fri8E & REFETE IR F T 3CH Y.
1.3 BEK9 PV 3SR RIE

fE— BB RARE FHTT. B ME S HEFEAE 100 ~ 200Pa Z[6], FAREERK
WEERWER, HhiTEHER. RS EIRP A KWK E A GC—-8810 A
SMEENIE ( EERIaEE AR E), AiSHEEE R GDX - 104 S48 %
A (R )t a), HEE 120 T, RS,

LA PV ASHE B R R Jr B R o, o RRIE. XK —BENA SR AWK,

Ji= BERRER (g) ) BER (m) x EidiHE (h)
2, =(Cy | C) [ (C,/CP=C [ 1-C) [C(1-C,)

KX, C, 8 C R AKERABREEIRTHERE/SKE, C, M C W55
FKARBEASERABRAEIHPHERTIMRE.
1.4 BHRBBENE

B MASZES AN PVA KEBRRHT TCHERNERE R £, PVA THE
TEATER AN T AT, RHZEERERE, SRRGRE w,. REKHE PVA B
EREI R IA 80 C MUK 2h, BUEBRBEA BT, KE, BHBHERE w,.

MR RRRE (%) =(W,— W) | W, x 100%

2 HRGTite

2.1 REXXIEER PV EREAIRNG
BT AIAGT 45 - BRET I PVA R4 120 C b3 )5 M sMEE, WRLE 7
1717cm ™" AR BL T BRERYRFIE R W, RS LR A RMKR, MAMT R

| | | | I | |
4000 3000 2000 1600 1200 800 400

v (cm~Y)

Fig.1 IR Spectra of PVA membrane after chemical crosslinking
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B X428 120 C $Ab A B ALK RV i B R KRR, RERFIHE N 0, 2, 4, 6wt% )
PVA BRI 7r 510 83.8, 27.0, 4.7 Fl1 Owt%. X FBH PVA DUR T 4 —BREF N 32 BX
A, f£120 C FHESE AL TACHK. £05MEEAE 3304cm ™" K 1089cm =" 4b MR Wi i H) 47
e, FW PVA FREIIFR SRS MBI, 916cm ™" K& 850cm =" Ab # M Wi i 43 31
5 PVA WalfE], RS X, XWRIARLIH K PVA B2E 4, EFEZHES

B o F WKL BBk aR s A, B BT B R A HE 170 ~ 200 T K 200 T LA kW
1IN TI120 CF, MEWTT % —BREF T A SCHRIPVA BRIERIPV R#E.
ZALER BRI SR SCBRAEAR, BOKBERER Jr AR, MK | ZEER SR
DERE o, WA BT BEBEABRX AN BBEF - T BLHC, o &R
TR 41 AR BB R WA BIA M T, R KEREZ N Ly 3R
THell, BEABGTRUERIIESHS. BHRESS F580BHrNERESH
FOEN S T, k0B o B b b HUR A e R Y 55 4 -5 1) A () B 43, B

Tab.1 Pervaporation characteristics of PVA dense membrane by thermal treatment and chemical crosslinking*

Amount of Temp. of Time of EtOH in
" crosslinking treatment treatment feed Ji Cw Ar
agent (w19%) (c) (h) (W) EGmh) - (wo)
0 0 93.5 137 91.2 149
4 120 1.0 93.5 102 97.0 465
4 120 1.5 93.7 72 98.3 876
5 120 1.5 93.7 73 98.0 729
6 120 1.5 93.9 93 97.9 711
. 0 120 2.0 93.7 60 97.5 580
3 120 2.0 93.5 40 98.0 705
4 120 2.0 93.0 46 98.4 800
6 120 2.0 93.0 40 98.4 800

* Operating temperature 70 C, Thickness of membrane: (35+5) x 10°nm

mA T H BB, B & 1B XA XA B M UL A T
PVA BB G, BEEEM TR, —HmEa[HET PVA 7E 120 C T4k 3Bk
Bf, N3l PVA G55 EMK, S CBBEKHETR, 5—FH, hELHESHEN
REMME R, XIRH TEEK | BIRSBPAER, RIBRH T PVA S HIBHIE K.
FRBFXFER, #5FRTHEGEKNES FRERTE, M-S o, FECEK
B4R, MR ST EN, SBRRIKHER I o, R ICIER 8 AR,
XA R T PVA KA FRMBEEILEERE, RARIT K _KREE 120 C F—&
DI RSERRN. XFATREH By — BRRE S PVA W (H DL SR A i 3 AT BX.
MR 1B AT AR, SCHR R SAAk 2 18] 4 26 R 2 0 O SR B iR 1R 22,
XATRER 120 C TREE N B ZE K, 7E PVA BB ER 0 FHA FILERE
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WA, SEETEK ) BRBEPEKEERK, B PVA 2 B/ i 80,
#2751l PVA /PAN B S EE XK EMB &R SYEEML, B4R
BEBBEAAES. WREMNEE S (3515 x10°nm, MAEESEBESBERK
PVA E{UH (3~ 5) x10°nm. R AER — T B8ORS0 FEMER Jr SRE
WRREXR, RUESENEERSEDMS WA, KL, PSu B E 5L PAN #
RN HRBENENE L, U PAN B HEENH &0 E & B H B k8 & %R
BT PSu ZILIEEES %1 PVA /PSu X &1, XM TE2LREREH R S5
ARE A, B &S FRKEEEESEREHEE, &R T KM EES. —BiAh
ZIRBMAMYBERREXHEER, &L, 7B LW, BEANEEEN o« EHHY&T
HRRN o, KE, RRSSEZEENRENE AR ESESEEERA ST K.

Tab.2 Pervaporation characteristics of PVA/PAN composite membrane by chemical crosslinking*

Sample Amo%mt- of Temp. of EtOH in Jt <,

Support crosslinking treatment feed (g/mh)  (W%) %ot

code agent (wt%) (t) (Wt%)
9132-730 3 120 94.0 254 98.9 1409
PSu

9132731 3 120 94.0 167 98.7 1189
91861 0 120 94.0 167 98.0 768
91862 PSu 3 120 94.0 205 98.0 768
91863 5 120 94.0 229 9.0 768
9286 1G 0 120 95.0 429 98.0 931
R272-1CC 4 . 120 95.0 438 98.4 1168
9N-3-8 PAN 3 120 9.0 254 98.7 1181
92-3-9 S 120 94.0 229 98.1 788
92-3-8 4 120 94.4 250 98.5 1672

* Operating feed temperature 75 C

£2OEFEN, CRAIR. GHEE. ERRARMENELF, FRKKE S
BRBEFASEA LR, X RR S TN SRR THLE, L7, LI
E PGP SO
22 HBERSHEOEESLEERNLR

Jt R o BRI A B I 2. B B, M R K 1 R
i, BB S R ORE RN, R E Y PVA ROV R, K 4 T 70 B B
TREE KRB, BT, WEERRK A RAORI, BERh AR
EFRE, S BKERPRK A RE T 17.5% 5, BERPEKE RETHY, X
ATRER PVA 4 T4 EROSSEN MM R, MELLBAK S ZRERAE & H RS 8
B 1 F12, Jr, O, B C, MRS B3, SR AT e B4 .65 M 1 2 91
YERRH.
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Fig.3 Permeate flux vs feed temperature (feed:
Ethanol /water=95 /Swt /wt.
85 1 ! 0 (1)86 — 2AA composite membrane; (2)925 — 2
0 10 20 30 .
Cowts) composite membrane)

2000
Fig.2 Permeate flux and scparation factor vs feed

composition (75 C). (1) 86— 2AA PVA /PAN '/'/'2/'

composite membrane: Crosslinking agent 4wt%,

.
Crosslinking temp. 120, 2h; (2)925 - 2 E 1000+
PVA/PAN composite membrane: Crosslinking
agent 4wt%, 120 C, 2h !
2.3 BEAESERLHRERIBENXR o
& 3, 441 51 4 PVA /PAN E G B U950 55 60 65 70 75 80
—1 M ] 7 N T(°C)
Jt B o, AL ) 0 VRO FE I 2 R . T
AR ACEESEN OSwit% B 2B/ K Fig.4 Separation factor vs fecd temperature (feed:
Yﬁ‘é’?& Ethanol /water=95 /Swt /wt.

B3, E4EW, BAREMEEER N (1)8 — 2AA composite membrane; (2)925 —2
’ ’ H ~ composite membrane)
FRHRIRBER X R, 7 ) Arrhenius 77 £ P
R TAEBNRE, KRR, SIFEEREN EAMmMEA, HM, ShrEdfEd, £

Tab.3 PV characteristics of PVA /PAN composite membrane using for separation of organic liquid /water mixtures

Sample T(T) C, (wt%) C ., (wt%) Jt (g /m*h) Ay g
iso—PrOH 75 17 99.56 1835 1085
iso — BuOH 75 17 100 1280 o

70 15 — 620 1883
Glycerin 60 85 _ 18861 o
50 85 — 10571 €
40 85 _ 7142 x
30 85 _ 4162 o
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RERETHTEIAATRSSEEMNSEESBRE. BERERNAS J HEKA
RS WA, Wi o, (8RR Z R %K EHFTRERE PVA /PAN REE R R,
2.4 PVA /PAN SEEMETENR | KiREERNSE

IV E SN RREE K. BTE | AKLHW | KERBHBERAERE. 5
B | KEEME, XENMEERES TAE, BaHRHNES SHESEEE. Xt
FARBKEEM 5, FEEBREMBEM, 4 FRBUS A, ST 8oE o R &5 1 8
AL
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THE SEPARATION OF WATER AND ALCOHOL BY
PERVAPORATION WITH PVA /PAN
COMPOSITE MEMBRANE

SHI Yangiao, CHEN Guanwen
(Institute of Chemistry, Academia Sinica, Beijing 100080)

Abstract Composite membranes with a poly (vinylalcohol) (PVA) layer coated on
polyacrylonitrile (PAN) support membranes were evaluated for pervaporation separa-'
tion of water-alcohol mixtures. The PVA /PAN composite membranes as prepared
were water permselective for the ethanol concentration range of 60 to 99wt% in the
feed, and the separation factors were 800 ~ 1100, permeate flux was 300 ~ 450g/ m’h
at 75 C (for ethanol concentration in feed 95wt%). The dependence of the permeate
flux on temperature was consistent with the Arrhenius relationship, and the separation
factor and permeate flux was increased with increasing operation temperature.
PVA /PAN composite membrane has excellent permselectivity for separating mixtures
of iso-propanol (or iso-butyl alcohol, glycerin) and water.

Key words Polyvinylalcohol, Dense membrane, Composite membrane, Pervaporation
characteristics





