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Overall mass transfer coefficient [X10~% cm/s]

Fig.8 Overall mass transfer coefficients of different
VBTAC/HEMA non-porous membranes prepared
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Table 1. Reaction condition of graft polymerization

Graft polymerization GMA DEAEMA 0Bm:HEMA (1:2)
NP P
Monomer concentration (v/v%) 20 10 50 25
in MeOH in MeOH in DMF/MeOH
Reaction temperature (°C) 40 40 70

MeOH: Methanol
DMF : Dimethylformamide

Table 2. Introduction of tertiary amino group and quarternary

ammonium salt group

Reagent DEA BC
Concentration (v/v%) 50 50

in water in DMF
Reaction temperature (°C) 30 80

DMF: Dimethylformamide



Table 3. Salt splitting capacity and membrane thickness of porous and non porous

membrane
Membrane Salt splitting capacity Membrane thickness
[meq/g-Cl form Product] [z m)

P-PE - 100

NP-PE - 25

P-GMA-DEA-BC 0.69 138
(88/92/11)

P-DEAEMA-BC 0. 35 125
(92/68)

P-VBTAC/HEMA 1. 01 115
(150)

NP-GMA-DEA-BC 0.03 32
(29/81/70)

NP-DEAEMA-BC 0. 26 31
(56/52)

NP-VBTAC/HEMA 0.82 34
(115)

Table 4. Comparison of NP-VBTAC/HEMA(115) membrane and A-201 membrane

NP-QBm/HEMA A-201
Salt splitting capacity 0.82 1.4~1.6
(meq/dry-g)
Water content (%) 53 26~27
B 36 10
Membrane thickness (mm) 0.034 0.22~0. 24
Reinforcer nil yes

B=(H.0 molar number/g-Product)/(anion exchange group molar number/g-Product)



Design of Ion-Exchange Membrane by Radiation-Induced
Graft Polymerization

Kyoichi Saito. Satoshi Tsuneda, William Lee
Department of Chemical Engineering, University of Tokyo
SUMMARY

Strongly basic anion-exchange membranes were prepared by radiation-
induced graft polymerization. Porous and nonporous polyethylene films
were used as a trunk polymer for grafting. Quaternary ammonium salts
were introduced into polyethylene films by grafting of the following
three vinyl monomers, and subsequent chemical modifications: glycidyl
methacrylate (GMA), diethylaminoethyl methacrylate (DEMA), and vinyl
benzyl trimethylammonium chloride (VBTAC). Hydroxyethylmethacrylate
(HEMA) was co-grafted to initiate the VBTAC grafting. The VBTAC/HEMA-
grafted membrane was selected because of its practical physical strength.
Urea permeability across the resulting anion-exchange membranes was
evaluated using a diffusion dialysis cell. The anion-exchange mem-
brane based on the porous PE film did not reject cations, whereas the
anion-exchange membrane based on the nonporous PE film with the degree
of VBTAC/HEMA grafting higher than 75 % exhibited urea and phosphate
ion permeation. Higher hydrophilicity was added to the anion-exchange
membrane by co-grafting of HEMA with VBTAC, compared with conventional

anion-exchange membranes based on styrene-divinylbenzene matrix.
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