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Reverce Electrodialysis system using hydrophilic ion exchange membranes having heter
olytic crosslinking structure
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The RED test system consists of cation exchange membranes and anion exchange membr

anes that are piled in an alternating between a cathode and an anode.
The open circuit voltage and the maximum power density (Pmax) of the RED system increase with increasing t
he salt concentration ratio (r) between the simulated sea and river water solutions. It is due to the high
er r leads to the high electromotive force across the CEMs and AEMs. However, the overhigh r value leads t
o the higher electrical resistance at the simulated river water side due to the lower salt concentration.
Thus, Pmax decreases with increasing r value. Pmax has a maximum value of 0.4 W/m2 when r=15-20. The large

RED system converted from commercially available ED stacks is also evaluated. The large RED system indica
tes similar behavior with that of small stacks.



(RED)
2.43x10° kW
50
(PRO) (RED)
RED
5000 20000
(D
2 3) 4)
RED
RED
1
m2 100 1
(PVA)
PVA
Nafion
PVA
RED
RED
RED
PVA

RED

PVA

PVA

RED

RED

10
88 cm’
0.5 mm
(0.5 M NacCl)

3.0 M NaCl
RED

HAB-151

Graphtec  GL200

AC-10-200

et ROTR ROTZ8R

Ao R
NN

RED



PLZ146W

0.5M
NaCl
NaCl r
— (I-v)
Pmax r Pmax
Pmax
r 0.45
W/m? r
Pmax
r=15-20
Pmax
Pmax
0.7
06 | e
05 .
— i \
[y | \Y
E 04 | Q.maa‘
=3 \
¥ 03 O AN
o \
02 N\
\\
01 N
00 - s
100 10 1

ri-
A max

RED
199
39.8 m? r
oCV Poax r=14.3
15.8W 0.40 W/m?>
RED
35 35
o
30 ° 1 30
[ ]

25 | o 1252
> 20 f . 1203
> L4 ]
815—.AAA‘A 1159

A g

0 r 1103

(-9
5 | {5
0 ' ' 0
0 10 20 30
rl-]
r ocv, o)
Prax(A)
PVA
RED
( 6,000 1m2)
6,000 L/min
(2,000kW)
6 t
3 /
4
RED



1)

1)

2)

3)

4)

5)

6)

7)

Atsushi Jikihara, Reina Ohashi, Yuriko
Kakihana, Mitsuru Higa, Kenichi Kobayashi,
“Electrodialytic
Anion-Exchange Membranes Prepared from
alcohol)
alcohol-co-methacryloyl

Transport Properties of

Poly(vinyl and  Poly(vinyl
aminopropyl
trimethyl ammonium chloride)”, Membranes,

3(2013) 1-15,

22
RED)
2014 3 24
PVA
16
2014 3 1
16
2014 3 1

S. Fujii, K. Takemura, M. Higa, “Simulation

study on power density and power
generation  efficiency of a reverse
electrodialysis system”, IMSTEC 2013, 11

25-29 |, Melbourne Australia

28
2013 11
14-17

PVA
28
2013 11
14-17

28

8)

9)

10)

11)

12)

13)

14)

15)

16)

2013 11 14-17
28
2013
11 14-17
Naoki Kawamura, Keita Takamura,
Nobuyuki Tanaka, Mitsuru Higa,

“Evaluation of permselectivity for harmful
ions in anion-exchange membranes”, 2013
Kyushu-Seibu / Pusan-Gyeongnam Joint
Symposium on High Polymers(16th) and
Fibers(14th), 2013 11 5 10

2013 2013 11 79

2013 2013
11 79
PVA

2013 2013 11 79

Naoki Kawamura, Keita Takamura, Mitsuru
Higa, Nobuyuki Tanaka, “Evaluation of

permselectivity for harmful ions in
anion-exchange membranes”, The 6th
Membrane  Conference of  Visegrad

Countries permea2013,2013 9 15
19 , Warsaw Poland

, “lon Exchange Membranes for
Sustainable Water and Energy”, 9th World
Congress of Chemical Engineering, 2013

8 19 , Seoul s
Naoki Kawamura, Keita Takamura,
Nobuyuki Tanaka, Mitsuru Higa,

“Evaluation  of  permselectivity  for
monovalent anions in Electrodialysis”, The
8th Conference of Aseanian Membrane
Society(AMSS), 2013 7 16 7
19 |,

Shoya Fujii, Hitoshi Takemura, Mitsuru
Higa, “Power

generation of reverse



17)

18)

19)

20)

21)

22)

()

2

electrodialysis: comparison between
simulations and experiments”, The 8th
Conference of Aseanian Membrane
Society(AMSS), 2013 7 16 7
19 |,

50
2013 7 6
AIM
_ (RED)
50
2013 7 6
AIM
PVA
2013 6 12 6
14
2 JACI/GSC
2013 6 6-7
64
2013 6 6-7
64 2013 6
6-7
ENDO, Nobutaka

HIGA, Mitsuru



