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Study on the Closed Cycle Energy Conversion by Reverse Electrodialysis using
Nonaqueous Solutions
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Novel electricity generation method was studied which electrochemically
produces stable electric power from low excergy waste heat source such as 100 degree centigrade.
Methanol and Lithium chloride were selected as solvent and solute. Electromotive force and
resistance were measured for six ion exchange membranes under several concentration difference
conditions. Three to ten cells stack were assembled and tests showed current-voltage characteristics

and power density data. Subjects to be solved are improvement of anion exchange membrane and
reduction of resistance.



LiF LiCl LiBr LiPF6
NaCl

CSE(

Cmv CSO
ASV

ASE AMV

+ S ¥ S ¥
AONCER
) EREE ERE

BRE
2 ERE WA 1 ) )
@ i emn) (D+Q+0+@+8) — 3 (D+D+2+@+6 +5)

@ BREHAEGR
5 BREMESER =03
65
LiF LiCl LiBr LiPF6
LiPF6
4 LiCl LicCl
NaBr 2000mS/m

3mol/kg-MeOH



14000.0

®  MeOH-LiPFe

£ 100 . A Meok-Lici
w
£ oo L o o
= H20 LiCl X MeOH-F
S 8000.0 -
=1 >l ®  H204LiCI
3 00 .
DEE-MeOH e k)
E LiPF6-MeOH Ly
8 000 - (MeOH-Licl)
o LiCl MeOH
‘S 20000 A A (MeorLien
3 . LiBr...MeOH (Haosic)
o 00 S L
00 . 05 10 15 20 25 30
iF-MeOH  55jute conc. [ mol/kg_MeOH ;
200
~+-0.001 discahrge EOER
~+-0.001 charge
= ~+-0.01 discharge
% 0.01 charge
E’ —+—0.1 discharge _EH
S —+-0.1 charge
Electrolysis mode Generation mode
(charge mode) @ischarge mode)
e L
-0.010 -0.005 0.000  0.005 0.010
Current Density [mA/cm2]
400
< 0001 d ") "
cM —+—0.001 charge BOER
300 ~+-0.01 duschargef
3 0.01 charge ‘
z —e—0.1 discharge
- 200 ——0.1 charge 2EN I
o [T 1004
-3
£
S Electrolysis mode n i
harge mode) i
0018™* 8805 0.000“ " EHE o010

ASE

Cmv

Current Density ~ [mA/cm2]

1 -
03 s
08
y 08 .
07 g o
07
05
* 05
05
002 004 006 008 01 o1 05
Licl mol/MeOH kg o 002 00¢ 006 o008 o1

Ll mol/MeOH kg

@ ASE —a— ASV My .CMV —9—Cs0 cse

1.0M

PTFE

RREBRAD (@

BERAOD®®

BAERDID @D

IEH&RAD
AERLO

ERERED

BAERAD




1800 —EMV-ASE T0cell 4
1600 a0
1400 0.001M/1M .- ® { 35
>
E 1200 30
(7]
591000 o 25
E 800 ®-1 20
8 600 fee g 0.01M/IM 15
S 400 1 10
(e}
= o
200 | 0.1M/m‘\ \ ;
0 o
0.000 0.020 0.040 0.060 0.080 0.100

Current Density  [mA/cm2]

1.27x 10°Q cm?

1.0
0.7

1.0M
50
t ( )1 v: [
C: [mol/kg_MeOH] R:
[J/molK] T: [K] F:

{C/mol]

Power Density [uW/cm2]

]

o

2016

14

9

82

6

81

MIYAMOTO Hitoshi

2016



