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L 9o X A= ZelEd ZAel =g AR o] 2w A9 wigmE Zjste] B o]
WS AZsth PE Bd o] w @] o] 2w ke A4 o] 2w dhA| 9 o] Tt
d@dAow F7tekeion 30 wt%eld Hol 1.86 mea/g ©Ith &dd ol I, 1L
ol W o] 2N AR ol2wdAS o] FIFEFE FUkeIITE Wb A o]
w3hate] H7IA e AR ol2udAY ko] FTUERE AsFow, IXF (ion exchange

fiber) & E&&o] 30 wt%olA 5 Q/em’ o2 A7AF Fho] 7Hg wekth

ABSTRACT : Heterogeneous ion exchange membranes were prepared by mixing polyethylene
as matrix with bead and fibrous anionic ion exchangers at different mixing ratio. Generally,
ion exchange capacities were increased with increasing the ratio of the fibrous ion exchanger
content. The highest ion exchange capacity of the membrane was 1.86 meq/g at 30 wt% IXF
(ion exchange fiber) in the membrane. The water uptake, fixed ion concentration, and ion
transport number of the membrane increased with increasing the content of the fibrous ion
exchanger. However, the electrical resistivity of the membrane was decreased with
increasing the content of the fibrous ion exchanger. The lowest electrical resistvity of 5

Q/cm” was observed at 30 wt% of IXF.

Keywords : heterogeneous ion exchange membrane, bead ion exchanger, fibrous ion exchanger, polyethylene,
ion exchange capacity.
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2 71 B e a3 aEE(F) ¢ LLDPES
AREBISATE Erd o] 2 m3kte] A|xel] ARg-Eol%l IEC
(lon exchanger) 9} IXF (ion exchange fiber)+= 7%
7173 ol &nEAE ARSI O 7] &4 Table 2
of Yehfith gt Ewtd ol 2w ek Al Al 7t
A2 A3 Glycerol Aldrich®] EFA0kS ARE-3)
%on, HCl, NaOH, NaNOs, NagSO,, AgCl 59 Aok
& Tokuyama Soda UFAI2FS FA| glo] ARSIt

EERC]
HE H ol2uatMFel 24 1EC ¥ IXFE <

Table 1. Basic Properties of LLDPE Resin

molecular meltindex density  tensile  tensile  shear
resin  weight modulus  strength  modulus
(M) (g (gom’) (kglem’) (kgfem) (kgfem’)
LLDPE 100000 24 0.92 1.200 90 430

Table 2. Bead and Fibrous Ion-Exchangers

classification shape type ion exchange
capacity
(meq/g)
IEC bead strong anionic 3.4
ion exchanger
IXF fiber strong anionic 3.2

ion exchanger

S
H_

Figure 1. Scheme of crusher for ion exchanger. @©
Hopper, @ Disk, @ Driving motor, and @ Screen.
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Table 3. Preparation Conditions of PE Heterogene- ato| MI|ME : Cl” form®] E#A o] w3t}
ous Membrane Supported IEC and IXF with LLDPE S Figure 29} 7+ Ao A2 = 0.5 N NaCl

properties  LLDPE resins glycerol  temp  mixing goaor 3A7]31 1 kHzolA W& 3 A=S A}
- [EC IXF o (timE) g3t who] A7|AFS S F, 4 el <)

wt%)  (wt%)  (wt%) (W% T min 5 _ _
] 7] A & Skl

1 55 % 5 5 10 2 o AAZE Tk

2 55 30 10 5 140 20 _

3 5 0% 15 5 U0 N Fn =R~ Ry )

4 55 20 20 5 140 20

5 5% 10 30 5 140 2 71A, Ry 9] WA ' o] WA A7 grol1
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Figure 2. Apparatus for PE heterogeneous memb—
rane resistivity.

Figure 3. The cell apparatus design for measure ment
of the ion transport number of membrane potential.
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Figure 4. Effect of tensile strength and tensile modulus
on IXF content.
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Figure 5. SEM photographs of heterogeneous membrane. (a) 5 wt% IXF, (b) 10 wt% IXF, (¢) 20 wt% IXF, and (d) 30

wt% IXF.
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Table 4. Basic Properties of PE Heterogeneous
Membrane

properties  ion exchange water fixed ion
capacity content concentration

No. (meq/g) (%) (meq/g)
1 0.59 41.98 1426
2 0.75 48.85 1512
3 145 51.28 1.541
4 1.60 62.17 1.653
5 1.86 83.86 1675
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Figure 6. Change in membrane resistivity (Q/cm?)
and ion transport number of the anion membrane
on IXF content(wt%).
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Figure 7. Plot of membrane resistivity (Q/cm?) and
current intensity (A).
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