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W E HRAREE (SBR.PB) MR _PERER(PDMS)GH o o-HZHREEE
HBRC_BE(PEECE)MBA RSV BRAEE SH(PDLCM) AXMEABRETEES
B, %4 PEECB-4.05(4.05 Y RBKBOMNRAE DP) NEEBIR KR E(Y 23.0%
wt) f,Z R T SBR/PEECB-4.05/PDMS (K RBRAESETL R Po, {EHiA 70~634 barrer),
WM 60 {5, S BWRIMIVEE (o,/n, = 3.47~2.59), ZBETZMEMERY BRI
HOR W,
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Sk BEESE, LEAEEEEOWR, RENDHES THEMEN R A2
—uTd SEESR, ARREFBRT B TREEMKEEEENSHE., BUSEY ER
BERE(PONERZE (PVC) dhiEinik &i&in EBBA (N-4-ethoxybenzyllidene-
4'-butylaniline), BEPCBE, PCBC %, R I RSN N—>KHEEREKIT, ERESE
B 23 AMBBRENRE, SENETTHEBHEBERATRLESE, H¥RKSE EBBA R
InF PVC dh S B HEEHS, bk KIEEHE R HBESED,

AARHFTERN oo~ CEBKEEXTRRC_EE(LI TR PEECB-m, m
REBBRBREHRSRAE DP)RREEY, AR KK (SBR, PR (PDMS)
AR LE EERENRAZESHE, HEEs FoBREESE (PDLCM), MR
THEAESESHERAZHERMAROXR, ZREGENGFRRIEMDEEEN R %,
¥ T TCRE.
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S8 23.0%(wt), F 'H-NMR JU5E; T & (PB) it lia AR R/ T ™=

M, M, =280 X 103, ML" = 50, AN & & > 90%; BEiglx (PDMS) YREAHLEES
=, M, = 370 X 103,720 X 10°, WEEE 0.012%(wt), HEiRFIH%4 AR 4,

PDLCM Hy#l#&: ¥REMEETEOGD,KEL 10%(wt), BLERE, B%T
UM O (PTFE) i E(RERE % 0.1+£0.03mm), REFTFEHE TREERE, BT
—RNFH, AHEH S.ClL, RS, E—ENHEZENBRE T, 2RI, KRG, EEXT
HMHARKBFESERD, ETTRETE&H.
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2.1 PEECB-4.05.iz# /% PDLCM B4 :Re55

211 ASSBENBEESERNEW EAMTTZENFET, SBR %J*ﬁt%ﬁ (Rp
ERRBE 25°C MRES 5.0kg/cm? F,20 FHRLEMSEED), BERTMA—
EROKRERDE, HBESHRARABERES. flf: % PEECB-4.05 4&M 10%
EFE 20% (wt)lt, Po, {E A 8.8 34/NZFY 13.6Barrer, IREIL 55% ,(EHER I co,n, A
M 7.33 TTFEE] 3.77, FERXIKBL, PDMS RyRRAK PEECB-4.05 U3k RiF. FBFm
EKEAER, Po, EHABLE 1), ZHUSEXBENER, BRI, XZHT PEE-
CB-4.05 F1 PDMS (YfnA, i THD 8E M, BIAT SBR BB %44, A Po, Py,
R &, MR 0K, 724 B & B RLUY BRESARRT, PEECB-4.05 {943 BifE Fitk
PDMS HE K, fHHBT SBR F1 PEECB-4.05 fyAH HE/EfH,{& PEECB-4.05 fJ Tx_s {8
FEMRAY, Nifi PEECB-4.05 fyfim ALt PDMS M ABEIN Po, K&, WP EAOT &,
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Fig. 2 Influence of content of PDMS

Fig. 1 Influence of PDMS or PEECB- or PEECB-4.05 on the permeation coef-
4.05 on the permeation coefficient P of ficient P of PB/PEECB-4.05 ( ) and
SBR/PEECB-4.05 ( ) and SBR/PDMS PB/PDMS (----) composite membrane.
(----)composite membrane. Vulcanizing Vulcanizing time:35 min., Casting on
time: 35min(25°C). Testing pressure:5.0 PTFE plate. Testing pressure: 3.0kg/

kg/cm? Testing temperature: 25°C cm?, Testing temperature: 259G
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SR, 47 PB thjin A PEEECB-4.05 5% PDMS )&, BEIZESAK P TH.
A PDMS &, THBEL., SEARY o, EIIEMN, & PEECB-4.05 P& EM 0 L7
2] 10% (W)l ya0,n, ELM 3.36 3INE] 4.31; M4 PDMS & EM 0 _EFHE] 20%(wt)
B, ao,n, ERIM 3.36 THEE 1.10 (B 2). RATING,ZEMA K PDMS 3 PEECB-4.05
KRR R ESAR S R E B TR EESEEN, BIIES8EER. BT
Brosh PB EESECGXREHET PB WERLS THESHNER), BR PDMS 5 PEECB-
4.05 fMA, f O, I EARBUEM, BRKN, BERXEHENBRE., RESZSFERNS
R, ESEBIE I TH, PDMS MABERE ao,n, ETHES ,TREZ®ES TZ
M FEEF T PDMS K HH ao,n, BHFABHER, ERSERBUEAREROE
1E.
212 REEFEINBEESEENER ME-3 LEN, B3R KN R/ E K, SBR/
PEECB-4,05(80/20wt) #1 PB/PEECB-4.05 (80/10wt) FiNMEARBENZESAYE E T
B, M FE S BEARY oo, EMA LI,
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Fig. 3 Effect of vulcanizing time on the Fig. 4 Influence of PEECB-4.05 content (Wt9%)
permselectivity of PB/PEECB-4.05(—,80/ on the permeation coefficient P of PB/PEECB-
10 wtdand SBR/PEECB-4.05 (----, 80/20wt) 4.05/PDMS (M, = 370X10*) triple composite
composite membrane. Casting on PTFE pla- membrane. Vulcanizing time: 30 min. Casting
te at 25°C. Testing pressure: 4.5kg/cm?, on PTFE plate at 25°C. Testing pressure: 2.5
Testing temperature: 25°C kg/cm? Testing temperature: 25C

2.2 PEECB-4.05.12#8 5 &4g 8 PDLCM B
221 HOEENESSHENE W PB/PEECB—‘LOS/PDMS(Z\—J, =370 X 103k &
LSS RS BB, LE-4. EARTRSSEOMN, BEOEE
RBELABRBRREEE LT, do N, BHEFEM,. Po, HEEERARBHIMRE, X &
RERLAH I, B 6 HEE— 5 mET R,

KRS BT SBR/PEECB-4.05/PDMS (IVI,, =370 X 10®) K REFSHENE
wILE-5.%-1. MEL . KPFLLES], MRSSENEL, BENESRBITHN 8
m, REF=Ex, IR ESERY 23.0%(wt), WH,ERN P, HIEEH 60 %,
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RS BRI aon, WM 4.59 TEEE] 2.05, ¥ Po, {8 2 634.7Barrer B, oo, 4 2.59.

¥ T4 PDMS 15 Po,*n ao,m,ﬁ.

Tab. 1 Effect of PEECB-4.05'S content (wt%) on

the gas permselectivity of SBR/PEECB-

4,05/PDMS (M, = 370X10%) triple component composite membrane*

Permeation properites
SBR/PEECB-4.05/PDMS Po, Py, Pco, %o, /N, aco,/0, ACo2/N,
(wtd

80:0:20 2.9 1.1 7.7 2.64 2.66 7.0
80:10:20 14.5 2.4 60.8 6.04 4.19 25.3
80:20:20 17.4 3.3 94.2 5.27 5.40 28.54
80:23:20 17.34 4.62 133.12 4.59 7.71 28.80
80:24:20 54.73 13.20 244.60 4.12 4.47 18.53
80:25:20 70.54 20.33 355.69 3.47 5.0 17.50
80:30:20 634.70 244.9 599.40 2.59 0.90 2.45.
80:35:20 1034.50 501.6 588.60 2.05 0.57 1.20

% The three components were heated to 50°C in CHCI1,(10%wt) to be dissolved and casted on the
PTFE plate at 25°C. Vulcanizing time: 35 min. Testing pressure 5.0 kg/cm?®. Testing temperature:

25°C.M,, (PDMS) = 370X 10°
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Fig. 5 Influence of content of PEECB-4.05 on

the permeation coefficient P of SBR/PEECB-4.05/

PDMS (M, = 370%10°) (SBR/PDMS = 80/20 wt)

triple composite membrane. Vulcanizing time: 35

min, Testing pressure: 5.0 kg/cm? Testing tem-
perature: 25°C
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Fig. 6 Effect of vulcanizing time on per~
meation coefficient P of PB/PEECB-4.05/PD-
MS (80/10/20 wt) triple composite membra-
ne. Casting on PTFE plate at 25°C. Testing
pressure: 2.5 kg/cm?; 25

2.2.2 PDMS HFENBEESHERENEN MR-2RUEH,2 PDMS 53 TE(G70X
10°)BAE 24 720 X 10° B, AR, BRI Po, EREHE ETFH 1B oo, HNARAT A2
. XFRER PDMS. 3 FREKR,ERDFREKS5%HS (entanglement) BE, 3 N, ¥
BB ML O, BUEE K, MR T 40 B e R ik,

223 ZERANEESHAENER E-6—8 R MEIBARIER, KK Po, Py, HE
T, T do,n, BUFAE., XRBHATREEEMM, FRPWEBERBL, MESK

M R AR TR,



558 s o T OO # 1995 £

Tab. 2 Effect of molecular weight of PDMS on permselectivity of SBR/PEECB-4.05/
PDMS triple component composite membrane*

Permeation properites
SBR:PEECB-4.05: PO: PN2 PCO; &0,/N, a%o,/0, Xco,/N;
PDMS (wt)
80:22:20 18.05 1.9 48,82 9.5 2.70 25.70
80:23:20 24.79 3.43 103.06 7.22 4.16 30.05
80:24:20 56.73 11.52 168.33 5.79 2.35 14.61

* The three components were heated to 50%C in CHCI, (109 wt) to be dissolved and casted on the
PTFE plate at 25°C. Vulcanizing time: 35 min. Testing pressure 5.0kg/cm? Testing temperature:25°C.
M, = 370X 10
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Fig. 7 Effect of vulcanizing time on per- Fig. 8 Effect of vulcanizing time on per-
meation coefficiemt P of SBR/PEECB-4.05/ meation coefficient P of SBR/PEECB-4.05/
PDMS (80/23/20 wt) system. M,(PDMS) = PDMS(80/24/20 wt)triple composite membr-
370X 10°. Testing pressure: 5.0kg/cm?. Tes- ane. M,(PDMS) = 370X 10%.Testing pressure:
ting temperature: 25°C 5.0 kg/cm? Testing temperature: 25°C.

Tab. 3 Effect of number of repeat umit of flexible spacer in PEECB series compo-~
unds on permeation coefficient P of SBR/PEECB-m/PDMS (80/24/20 wt) series triple
composit membrane*

Vmicof tleb  Po Pu Peo,

Permselectivity Spacer (Barrer) o Feoul, oo,
2 48.32 7.87 190.64 6.14 3.95 24.22
3 63.52 5.19 146.67 12.40 2.31 28.26
4.05 41.02 5.77 72.93 7.11 1.78 12.64
6.90 54.73 13.20 125.12 4.13 2.31 9.48

* M,(PDMS) = 370 x10°, Vulcanizing time:30 min; Testing temperature: 25°C

23 FERAFHRMEBRESHRNHAR
PEECB-m rRIRERER B0 RIE, ¥ B M BIEA B B S, E-3 iR, M
FRHFLIEES], Y PEECB-m rhIREKKBE S B THN %4 50, FislSa PDLCM &
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STUDIES ON OXYGEN-ENRICHMENT PROPERTIES OF
NOVEL LC/POLYMER COMPOSITE MEMBRANES
AND STRUCTURAL CHARACTERIZATION

I. OXYGEN-ENRICHMENT PROPERTIES OF LC/POLYMER
COMPOSITE MEMBRANES(PDLCM)

SUN Qunhui
(Depariment of Polymer Materials Science & Engineering, South China University

of Technology, Guangzhou 510641)

LIN Shangan
(Institude of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract Hydrocarbon rubber (SBR, PB) and PDMS (silicon rubber) dispersed

liquid crystal PEECB-m (o, w-polyethylene glycol (DP = m)-p-ethoxycarbonyloxy-
benzoate) composite membrane PDLCM has been prepared. The membrane has a Ty,
of 25°C and exhibits LC transition at room temperature in SBR/PEECB-4.05/PDMS
(M, = 370 X 10%) system. When the content (wt% ) of PEECB-4.05 exceeds a criti-
cal value (about 23.0%), the permeation coefficient P, gets a mutation (increasing
about 60 times) and the permselsctive coefficient ey, 5, keeps fairly high (2.05).
Various factors affecting the permselectivity of the PDLCM have been investigated.
Key words Oxygen-enrichment membrane, Liquid crystal, Polymer dispersed liquid
crystal composite membrane, Membrane, Gas separation





