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Abstract . Polymeric membranes were prepared with interpenetrating polymer network
(IPN) of polyuretane (PU) and polymethylacrylate (PMA) or blends of PU and PMA, fol-
lowed by investigation of the separation characteristics for benzene/hexane mixtures. PU/
PMA JPN membrane showed broad 7, and appeared to possess good misibility in DSC and

SEM compared with the blends. The swelling ratio and flux of the membranes increased as
the concentration of benzene in benzene/hexane mixture was increased. It was observed that
benzene permeated preferentially through the membranes and the separation factor increased
as the PU content of the membranes was increased. It was found that the swelling ratio and
flux of the IPN membranes were lower than those of the blend membranes for the feed solu-
tions. The separation factor of the IPN membranes was higher than that of the blend mem-
branes. The performance of IPN membranes for separation of the benzene/hexane mixture
by pervaporation was proved to be superior to the blend membranes.

Keywords . polyurethane, polymethylacrylate, interpenetrating polymer network, glass transition

temperature, separation factor, flux.

N & BHze 7|7 gz Feuer! Be B 3o
2yse Ae 2A50) 9e Fol HYHE %)

£33 (pervaporation)ol@ AH Tl A4 ©rEr] Wtk FY SEE Bl ol oj=A
g5 SrelFAolt). 4EY oA EHEL B E Sa=eviel Yok we SuEevle 93
3% wo go) n oe) wlwe] e WY E WEDRZG maA o= ¥ HRe Hgzow

FEoof #1978 A3z 19953 5¢ 317



sl 1 40 A8kl Ye BEE
Azsrd ©oh, 28y Asee] YR 29 sha
FH} DoluA 23l AHEE} Fojxm o

)
AEE oy THEE vte UYL 21s

fu

Ba} BaE S ojgirbx] n2a B 29 o §
o] Q7% glrh.5s

o]213+ W= interpenetrating polymer net-
works (IPN)& & mEa7ze] Aol the il
2a1e] AT 83 AY flo] N2 ¥TFRow
A3 Us AHEA, 2 E24F AHddA SgE T
FHo] 7t} Al dojuEE 24 TEAR]
network entanglementZ 13} mEz} Edc
o] Hlgted FE2)7t AAFHaL, AT e &
94 adEst F7Ee 9AYE B IRAE
Fo) Fobxm B89 4EE 7278

YHos nEAue S HEE BT 7
Sofl FF&Aol o3 2o HFo] Aot 71AH
247 AEE Fol AMsiaict. 2eiA] B ATollA
£ IPNTx A2y A9 589 42 o] §
gt wlAl/EA EFENH 2 FAHe ol &He
2 Ao Hfol w2 7AH JeH Bel 45
ASE AN IA Ak &, IPNT2E 29
of 7] HA ERE LA FAANHE 4 FE
o &gt B4 E WA T E8 2
g/ZejdoladdolE IPN 2&j2g Az
24 strk. & ATelAe Egcdg/Eeuge}
Yo E IPN 222 224E §4 FEHLE
#Asta IR, DSC, SEM, 3 /34t E9h-gof
oA WEEo} FHRFY HAPES Fote] X 4

A& AR
I
Al <k ETELHEL olaAoHolER FUE
24-EF<tjolrolo]E (TD], $74343Y)

2} Z2) &2 castor oil (Junsei Chemical Co. Litd)
< AHg3lglen TtuA 2 EruEg & 23 (TMP,

318

@74 % o

Wako Pure Chemical In. LTD.) & AME3I%ITH &
ZdEolaEYolE (PMA)E BExmZE dgolz
dglo]E (MA, Junsei Chemical Co. Ltd)$} 2}
HANAA 2 W zds LAl = (BPO, Aldrich)E
7hauA 2 g e Zrjveladde]E (EGDMA,
T FH)E ARESIETE. =3 T-12 (di-n-
butyltin dilaurate, E33JIY)IE &2 AR
gglon, W A2 SoE g EElo|E2R7E
(THF, TEDLA Com. INC)& A3, &
Alore A glo] 17 o4& 12 AH83lgith

£4 9 7)7]. IPN=] 4 o82= Perkin
ElmerA}e] el Ba2417] (Model 683) & AL
siglon, EE=Ale HitachiAle] AV
(Scanning Electron Microscopy: SEM, X-650)
& ol g3l Yottt w3 EnSLEe|A £33
Mo AL 7|H=2ntE 273 (Gas Chromatog-
raphy: GC, SIGMA 3B)& A4, FFEA59}.
ko] g AR L Du PontAle] g ¥47] (Differen-
tial Scanning Calorimetry. DSC model 2000)&
ARSI o, BE AlHe FUE dHo|dE F7]
Slated AW 20 C/ming) £E2 4264 100
T 71g8ta o| A& thA] 100 CTellx -80 €
MR B2AIZ] F -80°CollAl 120°C7HA] 10°C/min
o) £ 2 7}&sPHA} thermograme At.

PU =& Eewg] §4). o] A old|o|E 4y)
g Zle PU ZEEu s olAAoHIolER 24~
EFdto]aAlohilo]E (TDD9} E2]E&E cas
tor oil& ARRSte] 2:1 HEB|E 45CHA ¥k
AlA At BREAIZYe we) A A7 HEo R
A& HAFH3l di-n-butylamine XY o= ut
L EFol o)lhAloMo|EYE X3 IAF olax
Alopd|o] 9] o] o] 2X]¢)] o] 2 & Tt

PU/PMA IPN®e] §4. 2= MA, 7t
AQl EGDMA (25| thate] 1 wt% )<} 2y
7R A2l BPO (Rxofd] st 0.5 wt%)E
&33te BPO7} 3] w-& wi7lA] myeiksitt. PU
zg] Egjro] JluAQ EjvEgzasd (TMP,
23%) & Mk EgAE 7R 24v]9] PU

Polymer(Korea) Vol. 19, No. 3, May 1995



Polyurethane®} Polymethylacrylate A 3.3 &A@ o] A3 HalE4

/PMA¢®| si5sl= MA/BPO/EGDMA 43} &
galo] w3 § o J|XE AA o
olf PU Z2|Zg 9] 0.02 wt%el s)3al= T-
12%vje} gojz THFE ”01 Tgsich g
EIEL o FAE R T QEE spacers
£ el del 3¢5t 2 %6 CAA 24A)7H59E,
120°CellA 4x7HEet FAFHRT TR
Az 7o) Awal Y2t E Fyoj A xﬂﬂs}
of IPNZS A9t &4 =& &k 70~80xm
ot
Linear PU/PMA &#=x}9] $4. Linear PU
/PMA Eallcure] §14.¢e PU/PMA IPN9te] g4
Z PU%} PMA 9] 7}izA|Q) TMPS} EGDMA £ =9
g 20 E YYo= 99 Wy 548 st
PExe 23, Axd IPNZL 9435 375
x5 cm)2 et 25CE A5 &z 34
PYEAT L F A2 RE FEEE TP

o &= (Swelling degree) =

B8 2t 99 _dad ol 49

r
l‘i‘l
2
)
X
of
X
—_
o
S

-r*l'%"% AY. 5458 AgLe 334 AT

2 A48 a3 53 44 %@Alz‘aﬂtﬂ, 1}

o] AEFEE T WZZ 13.3 Pa (0.1 mmHg)

F218km, 25T AAsEth. B &5

o AdFo] st} AklEg oy, Fydo x4
714 azclEas 2 AR

o 41 mo I na

Ybenzene/ Yhexzne

Open =
" XbenzeneX-exane

q7]°ﬂ*‘] Xbenzeney }Qxaney Ybemzeme) Yhexane% ZﬂLZ‘}
FFA Exjelo] Q& WA Aol Z2H e A
F ot

23 2 2%

=] 4. Fig. 1& Fg]eee =] &2, IPN

#Falo] #1939 A3z 19959 54

o] E9E B S8l dF IR 2~HEY
ojth. oF 2270 cm 1 R4 F]¢H e 2] Ea
Mol NCO #lo]ag &eld 4= glom, 965 cm!
P24 MA9] C=C o]52% &+ Holag &
vt Fig. 29} Fig. 32 PU/PMA IPN®3} &

W 1

b iw

Transmittance

4000 3500 3000 2500 2000 1800 16001400 12001000 800 600 400
‘Wavenumber(cm ')

Fig. 1. IR spectra of PU/PMA mixture and

prepolymer (A) PU/PMA mixture and (B) PU-
prepolymer.

Transmittance

o~

4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800 600 400
‘Wavenumber{(cm ')

Fig. 2. IR spectra of synthesised PU/PMA IPN
membranes: (A) IPN55, (B) IPN73, and (C) IPN91.
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Fig. 3. IR spectra of synthesised PU/PMA blend
membranes: (A) blend55, (B) blend73, and (C) blend91.
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Fig. 4. DSC thermogram of synthesised PU/PMA
IPN membranes: (A)IPN55, (B)IPN73, and (C)
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Fig. 5. DSC thermogram of synthesised PU/PMA
blend membranes: (A) blend55, (B) blend73, and (C)
blend91.
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Fig. 7. Scanning electron micrographs of PU/PMA blend membranes: (a) blend55, {(b) blend73, and (c) blend91.
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Fig. 10. Effect of feed composition on the separa-

tion factor through the PU/PMA IPN membranes:
(O : IPN55, @ : IPN73, and ¥ : IPN91)
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Fig. 11. Effect of feed composition on the separa-
tion factor through the PU/PMA blend membranes:
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