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Abstract : Heterogeneous anion exchange membranes were prepared by compression molding for the
recovery of sulfate ion from waste water. The swelling ratio, transport number, and ion exchange capacity
of the heterogeneous anion exchange membranes were increased and their electrical resistances were
decreased as the amount of ion exchange resin content in the matrix was raised. The tensile strength
of the heterogeneous anion exchange membrane was decreased with increasing the amount of ion
exchange resin in the LLDPE. The tensile strength for the LDPE heterogeneous membrane containing
30 wt% anion exchange resin showed the highest value. The water content increased with increasing
amount of ion exchange resin in the membrane. Moreover the highest transport number of the membrane
was 0.86. The electrical resistance of LDPE matrix membrane with 50 wt% resin showed 46.5 Q - cm?.
Current efficiency of electrodialysis for sulfate ion showed the highest value at the current density of
125 mA/em? in 0.5 mol/L sulfuric acids solution.

Keywords @ heterogeneous ion—exchange membrane, electrodialysis, extrusion, LLDPE, LDPE, ion
transport number.
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Table 1. Basic Properties of Matrix and Resin

ot

Matrix Melt index Density Tensile strength Elongation Ion exchange capacity Polymer
(g/10 min) (g/cm®) (kgf/cm® (%) (meq/g) type
LLDPE 20 0.92 112 650 - powder
LDPE 22 0.915 90 400 — powder
Resin Exchanger ](Jge/z:lt%/ Ion type Mo(l;t;l re on exc?;r;i?ggapamty Polymer type
Strong anionic
IER  —N"(CHy)sCl” 0.67 Cl type 49~55 1.2 ion exchanger
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Table 2. Preparation Conditions of PE Heterogeneous Membrane
with Anion Exchanger

LDPE or Resins Mixing
Parameter Glycerol  Temp. .
NO LLDPE IER (W1%) ) time
' (wt%) (%) ’ (min)
1 65 30 5 140 20
2 5b 40 5 140 20
3 45 50 5 140 20
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Figure 1. Scheme of extruder for heterogeneous anion—exchange membrane.
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Figure 2. Schematic diagram of 2~compartment electrodialysis
with bipolar membrane.
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Figure 3. SEM photographs of heterogeneous anion exchange membranes. (a) LDPE30, (b) LDPE40, (c) LDPE50, (d)

LLDPE30, (e) LLDPE40, and (f) LLDPE5O0.
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Table 3. Swelling Ratio and Ion Exchange Capacity of PE
Heterogeneous Membrane

Properties Swelling Ion exchange
NO. ratio (%) capacity (meq/g)
LDPE30 185 0.38
LDPE40 224 0.51
LDPE50 27.7 0.81
LLDPE30 17.9 0.34
LLDPE40 21.7 0.58
LLDPE50 25.2 0.87
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Figure 4. Plot of ion transport number and resin content for
heterogeneous anion exchange membranes.
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heterogeneous anion exchange membranes.
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Figure 8. Plot of sulfuric acid conc. and time at current
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