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Fig. 1 Basic cycle flow of heat-electricity conversion

by solution concentration gradient
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Fig. 3 Photo of REDCs experimental system
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Fig.4 Variations of REDCs internal resistance vs.

weak solution concentration

B YRR WO A 0. 01 mol « L1, SZ 0 Y
R T ESE A R ZHI K. H A (6)
Ji e El BEL AR (L 3% D35, 2 E 0.5 mol/L
NaCl % FI15 , Galama 285" X 375 W He BE X 25
T3 4 R F BEL 1% 52 ) F 9 2% B, B BEL i A 9 TR
W RE B AR N T8, B YW BE AR T 0. 1 mol/L
B, B B 22
4.2 F VA I e 1 AR AR I HL 11 5 i)

&5 45 Y7 U WUk A2 Ak X REDCs FF %
B (U oo ) 52 0. B v i T B3 (E 2 4% 20 (2) 1
SAATF v v B 4 H T A T

35

o A
or o SEiE
25 B [ ]

Z 20,
> 15+ ° .
10f
05

0 005 010 015 020 0.25
¢./(mol-L")

B 5 JF R R A RO E R

Fig. 5 Variations of open circuit voltage vs.

weak solution concentration
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Fig. 6 Variations of terminal voltage vs. current density

with different weak solution concentrations
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with different strong solution concentrations
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Experimental study of solution concentration difference power generation
with lithium chloride solution as working fluid

XU Shiming®', WU Debing', WU Xi', HU Junyong', LIU Huan',
ZHANG Hongjun', CHEN Shunquan®’, CHEN Jing’

( 1.Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,School of Energy
and Power Engineering, Dalian University of Technology, Dalian 116024, China;
2. Guangdong Key Laboratory of Membrane Material and Membrane Separation, Guangzhou Institute of Advanced

Technology, Chinese Academy of Sciences, Guangzhou 511458, China )

Abstract: Through experiments, the influences of concentration variations of both weak and strong
solutions on the characteristic parameters of reverse electrodialysis cells (REDCs), such as open
circuit voltage (OCV), internal resistance and power density, are explored, in which lithium chloride
solution prepared is used as working fluid. The results show that the maximal OCV and power density
of the homemade REDCs with 10 cells are 1. 88 V and 1. 67 W/m® in the range of experimental
concentration, respectively. The OCV of the REDCs reduces with the increase of weak solution
concentration, but increases first and then reduces with the increase of strong solution concentration.
The internal resistances of the REDCs reduce with the increase of both weak and strong solution
concentrations. The terminal voltage and power density of the REDCs are affected by current. With
the increase of current, the terminal voltage drops linearly but the variations of power density appear
a convex quadratic curve. The power density of the REDCs reaches maximum when the total circuit

resistance is twice as big as the internal resistance of the REDCs.

Key words: low-grade heat; lithium chloride solution; reverse electrodialysis cells; concentration

difference power generation



