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Desalination of Salt Water by Electrodialysis
Using PV Modules and Hard-charcoal Electrodes
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Abstract

In this paper, we report on the experimental results of desalination using ion exchange membranes, PV modules and

hydrogen-treated charcoal electrodes. We constructed a small-scale experimental system and carried out experiments using salt

solution instead of seawater. We show that a salt concentration can be reduced from 35 %o to less than 0.1 %.. By using

hydrogen-treated charcoal electrodes, gas production from electrodes during the desalination can be suppressed. It is also shown

that some energy used for the desalination can be recovered by the ion-emission phenomena form the electrodes after the desalination

process.
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(a) Schematic design (b) Hard-charcoal electrodes
Fig.2 Electrodialyzer
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Table 1 Characteristics of ion exchange membrane

Type CEM AEM
Film thickness [um] 130 130
ion Na* Cl
Strength [MPa] 04 04
Resistance Qcm?
3 25
(0.5 mol/L NaCl)
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Fig.3 Result of desalination experiments using hard-charcoal
electrodes under 1.0 A constant current condition
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Fig4 Time variation of salt concentration and voltage
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Fig.5 Deterioration of ion-absorption characteristics of
electrodes by charge and discharge iteration
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Table 2 Specification of PV module
(1000W/n?, 25°C, AM. 1.5)

Cell type Single Crystal
Maximum power output 12w
Maximum power point voltage 163V
Maximum power point current 075 A
Open circuit voltage 204V
Short circuit current 0.80 A
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Fig.6 Results of desalination experiments
using a single PV module
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Fig.7 Results of desalination experiments
using 4 PV modules  (cont'd)
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Fig.8 Result of desalination experiments using large hard-charcoal

electrodes under 1.5 A constant current condition
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Fig.8 Result of desalination experiments using large hard-charcoal

electrodes under 1.5 A constant current condition  (cont'd)
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