o 2 8| Q1 (Membrane Journal)

Vol. 25 No. 5 OCtObeI‘, 2015, 385-390 Print ISSN: 1226—0088
Online ISSN: 2288-7253

DOI: http://dx.doi,org/10,14579/MEMBRANE_JOURNAL 2015,25.5,385

IPA/2

rlok

2MO[ PEI/PDMS =8faf BES 0|8 RS ni¥X 225§

HAEF- AL 247
shdtisty gl 2 g3 AR FE T
(20159 10€ 59 A%, 20159 10€ 209 474, 20159 10€ 21 Ae)

Pilot Test with Pervaporation Seperation of Aqueous IPA Using a Composite PEI/PDMS
Membrane Module

Bong Su Cheon, Seong Ihl Cheong, and Ji Won Rhim

Department of Advanced Material and Chemical Engineering, Hannam University, Daejeon 34054, Korea
(Received October 5, 2015, Revised October 20, 2015, Accepted October 21, 2015)

2 % Isopropyl alcohol (IPA)Z°] Fis F54S Lotir] s 4-83% Polyetherimide (PEI) &3 Akl
Poly(dimethyl siloxane) (PDMS)Z ZHE HEF BES o] §ate FUR H2ES ARG FHYo2E =3 IPAE
77} 85 1 152 E@3te) ALSEtgTh 48 AR 25°ColA FIE 0.52 kg/m'h, [PA 5 68.5%2 £ $X &, 55°ClA
EIE 1.368 kg/m'h, [PA 55 612%% ¥ FHEE A& = A% HAES A3 B n 59 Y74 Loliry]
95te] oF 10097t WSLEE 50°CE MRt I HAES AMHAL 1 A F 1.03~115 kgm’he FrEe}
61.8~62.5%2] IPA B E2 %7] ZHZFT 2 Fo|7} 9 Yehgtt.

Abstract: To determine the pervaporation separation characteristics of IPA/water mixtures, PEI/PDMS hollow fiber
membrane module commercialized by Airrane Co. was subjected to both lab and pilot tests. The flux of 0.52 kg/m2h and
IPA concentration of 68.5% at 25°C were obtained whereas the 1.368 kg/mzh and 61.2% were measured at 55°C. In order
to realized the durability of the module, the long-term test (at 50°C) of 100 days has been conducted and as a result, the
flux 1.03~1.15 kg/m2h and IPA concentration 61.8~62.5% were maintained with the initial values.

Keywords: polyetherimide, poly(dimethyl siloxane), pilot test, isopropyl alcohol, long-term test

.M £ A B2 49 IPAZ} BEA FHAA AHEE A H,
A7 oF 6,000 £ ¥ IPA7} TAHT YTt BHE F
HUAEE HiEA A4YS 7w g gysEo 9 oz Q3 B IPAE 35 & FH3td IR
T oolo] WE FAHY Yo B FFH BEEEC FAY I dEgez ALHIT 1Y 199995
AT QT o2 3 wEAe MAZA us HE 324 {7183 (Volatile Organic Compound,
B o] FFaa Qe FAlolth WA Hol ¢ o] VOC)ol g o} IPAS] frEo] TAIH L SITHI-3].
T AAstE FAAA & AHS o] 8T A5 wEA VOC Ael7l&2 §&, 271(F 43}, Sojiksh), F,
A o] o] WA HY o 3T ofHAl <% ool 71E 7o) A e, vhel L FE, A
HAY vrxd A Zo XAl A% WAEA D A 4k}, Eetznt 59 ol BB T]&o] EXgt=T)
olo] Wl AZIAHL FEATLo] B¥E lojx ok 5} o] F &l 7]&L scale-down T+ scale-up©] |3}
7] W&o 1459 [PAS AHAE A gsta gloh wf I AEe AAue} LYHE o]HOE JpA T 9l A

TCorresponding author(e-mail: jwrhim@gmail.com, http:// orcid.org/0000-0001-7803-2959)

385



386

Aoz felsith &= FARGE 23 CHEH S WE
stA o A &HEE e Aol vH4-7].
olgd AL SHEAT7] A BT % B F
FRsE AL Adete] 5 Ao 288 HTh
WA F33 % (pervaporation)> M T34 AE £
%t ]%0}"4 THIEEEOIY oJddAE Eost
8 71€=[8] #e AHgetal @ HFEH)l 2
Z‘E(T“Jrz)"ﬂ ddstAY 2
ZA R 4E 314
lEr“Jr &= 2o o8 &
o 5o gE % £
?lﬂlx:_ é, o 24 243 sty
T gl ol °]-r°1 A
ot A =rt =
AHg-E o1
=l H]SH A eu A 2 |
2[9-15] o8t g4l Hle »
AR A &2 02 %‘?3947} %
Hj-o] @ HE}

rr g

{0

Ol

o

s}

pul

o

7

ich
ook N[O A

B R S rlq

e
oH
I=J fot o2l Rl ot

te o

Sc)
rE

.l

A

ol Hﬂ rr
ox

KA}

6’
R 6

2o

o[N

7)

e

=3
)7}

T 17
%
=

o
oxl
Y

ko)

2
= o

12
ro
Sus

Ac)

>~

B
rlo

18

be

i
ki
&
:_

4
4
flo o

IS

2 e 7 EAFY
L 2% 47184 9
A vls) A wHds o
oA A A

32
¢

fo & 2 wo rlo Mz

il

A
o

P>
[kl
fiu
s

e
=

S
2

fo 4y

ofd
¥0, o

o i

4

i

au!
—~
-
)
o
2

o Iu
g K
X

i, o
o &
=,

o

A
o o\
o

S
AC)

IS

o ¥ Hf &
2
o
=2
L o ox Fo huomx A & S

L

Ir
N
>

N
- r
£
M
2

wooxr O 2|
B e A e 1

(ﬂex1b111ty) o]
AYE o

-l b
M o
o b

JE
ofr
S5
)

-dipole

oz o o r2
<
=
('D

Jo g rlr
i‘ oL
i

i (o Hr g
fru
Hir

o XN
_Q_V\‘iﬁmlo

=
M
N

o
(o

f

o r(r ol 52 Oi
"~
ol
i
ofr
ol
&

=)

2 2
= =
o}_’.rm
£
2 Ho

2 8k

oft ML v

ol 2 2kl orlr

M
N

o S A
K
Sore

[STRCHE
-IHJE&*V
o

A

O

Hlel] LA o] Fo{A[A] Bk
tadiene rubber (NBR), styrene butadiene rubber (SBR),
PDMS o] UtH21,22].

mBEgoel, A 25 @ A 5 &, 2015

(b) Membrane

(a) Pilot test equipment

Fig. 1. Pilot test equipment used in this study.
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Fig 2. SEM images of the PEI membrane.
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Fig. 3. SEM images of the PEI/PDMS membrane.
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Fig. 4. Schematic diagram of PV pilot apparatus.
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Fig. 5. Effect of operating temperatures on flux and IPA
concentration in lab test.
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Fig. 6. Effect of operating temperatures on flux and IPA
concentration in pilot test.
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