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Abstract: The study was evaluated and compared to commercial heterogeneous membrane in order to make cation ex-
change membrane set up the optimal preparing condition. The research findings show that ion exchange resin was added
more than 40 wt% in order to show chemical properties of HPVDF higher than commercial heterogeneous membrane. But
ion exchange resin was added less than 40 wt% in order to show mechanical properties of HPVDF higher than commercial
heterogeneous membrane. According to conditions above, Electrical resistance was 1.83 Q +cm’, water uptake was 79%,
ion exchange capacity was 1.60 meq/g, and burst strength was 0.97 MPa. Also The TDS remove efficiency was measured
by approximately 40%.
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Table 1. Physicochemical Properties of CMP28LH

Functional Ton Particle size Total capacity = Operating temp  Maximum swelling  Moisture retention
group form (mm) (meg/mL) °C) (%) (%)
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Table 2. Preparation Condition of Heterogeneous PVAF Membrane
Batch No. PVDF (wt%) IER® (Wt%) DMF : (PVdF + IER) (wt%)
HPVDF-1 90 10 60 : 40
HPVDEF-2 80 20 60 : 40
HPVDF-3 70 30 60 : 40
HPVDF-4 60 40 60 : 40
HPVDF-5 50 50 60 : 40
HPVDF-6 40 60 60 : 40

“[ER : Ion exchange resin

Ion exchange resin drying

l at 50°C, 48h

Ion exchange resin pulverization

l, 200 mesh

Polymer(PVDF) dissclving in DMF

v at25C 1h

Distributed with homogenizer

i 10mn

Casting with Doctor blade

| e

Drying and immersing in water

Fig. 1. Flow sheet for the preparation of heterogeneous ion
exchange membranes.
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Fig. 2. Module of TDS analysis.

Al o
ER(Q -em?)=(R—R,) - A )
A7)A R 1M %, RE

gto] Ad %o A
gro] AAE7] Ao AZIAF g, A= 7 'n’l‘i‘j“4
ojty, E3t B AHe] o]2HE%(lon conductivity)E

A (6)°l tdsted Axtskid.

L

o(Sfem)= ©)
A7M ERE wte] ANA(Q), A€ o FEHF

(cm), 2E 2o FA(ecm)E UERIT,

2.7. TDS HHE &3
Al 23 HPVDFO <ol F2 9 237 F

17] 98] TDS (Total Dissolve Solids)E =743} tt.
EFATE 10 x 10 cm 72 AZRSS ZF50 @
7bsd %, Fig. 20149 o] 5= (Cathode)@ 27 ©
A Atole] A&t E4duE EYSd &, TDSE 34
St olm Y+E E07k= NaClé %+ 250 ppm
o2 IAANAL, & -&FE A Yl A
2 15 VE 2§ HE 08 JH9E Fof ddstdon,
F£& 30 mL/minl.E Y3},

By

%o}

( NIO

[m

3. 4ot 9 IH
3.1. HPVDFe| g+23 Wes

B AFoA HPVDFY #5&3 Ba&d
o Fig. 39 YEPITh Fig. 3014 R upo}

= —!IN'
ol

m mlo
o

o

o Sk

mBEgoel, A 25 @ A 5 &, 2015

f=d
of

100 100

Water uptake (%)
Swelling ratio (%)

-10 0 10 20 30 40 50 60 70
|IER Contents (%)

Fig. 3. Water uptake and Swelling ratio of HPVDF.
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Fig. 4. Electrical resistance and Electrical conductivity of
HPVDF.
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Fig. 5. Ton exchange capacity and Fixed ion concentration
of HPVDF.
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Fig. 6. Optical microscopy image of HPVDF.
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(b)

Fig. 7. SEM of Heterogeneous membrane cross section (a)
HPVDF-4, (b) commercialization of Excellion.

Fig. 8. Surface analysis SEM of 300 magnification (a)
HPVDF-4, (b) commercialization of Excellion.
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