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Abstract: In this study, the anionic exchange membranes were prepared through the impregnation of polyethylenimine
(PEI) into porous polyethylene (PE) separator and then crosslinking with isophrhaloyl dichloride (IPC). To characterize the
resulting membranes, the contact angles, FT-IR, ion exchnage capacity and ion conductivity were measured. The amide
group is produced the reaction between amines in PEI and -COCI in IPC. In case of ion exchange capacity, 1.96 meq./g dry
membrane at the reaction time, 30 sec was decreased to 1.14 meq./g dry membrane at 600 sec reaction time. The ion con-
ductivity, 9.15 x 102 S/cm at 30 sec reaction time, was obtained.
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Table 1. Properties of Commercialized lon Exchange Membranes[11]

Ton

Membrane Structure Properties  exchange capacity Thickness Waterocontent Area resist;}nce* Permselectivity™*
(meq/g) (mm) (%) (Q cm) (%)
Tokuyama Soda Co. Ltd. Japan
Neosepta CMX Cation, PS/DVB 1.5~1.8 0.14~0.20 25~30 1.8~3.8 97
Neosepta AMX Anion, PS/DVB 1.4~1.7 0.12~0.18 25~30 2.0~3.5 95
Neosepta CMS Cation PS/DVB 2.0 0.15 38 1.5~2.5 -
Neosepta ACM Anion PS/DVB 1.5 0.12 15 4.0~5.0 -
Asahi Glass Co. Ltd. Japan
DMV Cation PS/DVB 24 0.15 25 29 95
AMV Anion PS/butadiene 1.9 0.14 19 2.0~4.5 92
HIC Cation heterogeneous 1.8 0.83 51 - -
lonics Inc., USA
61CZL386 Cation heterogeneous 2.6 0.63 40 9 -
103PZL183 Anion heterogeneous 1.2 0.60 38 49 -
Dupont Co., USA
Nafion 117 Cation fluorinated 0.90 0.20 16 1.5 97
Nafion 901 Cation fluorinated 1.1 0.4 5 3.8 96
RAI Research Corp., USA
R-5010-H Cation LDPE 0.9 0.24 20 8.0~12.0 95
R-5030-L Anion LDPF 1.0 0.24 30 4.0~7.0 83
R-1010 Cation fluorinated 12 0.10 20 02~04 86
R-1030 Anion fluorinated 1.0 0.1 10 0.7~1.5 81
Institute of Plastic Materials, Moscow
MA-40 Anion 0.6 0.15 17 5.0 95
CSMCRI, Bhavnagar India
IPC Cation LDPE/HDPE 1.4 0.14~0.16 25 1.5~2 97
IPA Anion LDPE/HDPE 0.8~0.9 0.16~0.18 15 2.0~4.0 92
HGC }ii:glgezﬁs 0.67~0.77 0.22~025 14 40~6.0 87
HGA H/:?é?;éeizﬁs 04~05 0.22~025 12 50~7.0 82

Measured : *0.5 M NaCl and **0.1/0.01 M NaCl at 25°C.
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Fig. 1. Chemical structures of PEI and IPC.
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Fig. 2. Surface SEM images of porous PE separator
membrane.
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Fig. 3. Schematic diagram of ion conductivity measurement
apparatus.
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Fig. 4. FT-IR of PE/PElI membranes.
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Fig. 5. Water contents of PE/PEI membranes according to
reaction time.
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Fig. 6. Contact angle of PVA/PEI membranes.
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Fig. 8. Ion conductivities of PE/PEI membrane.
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