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Abstract: This study is about the secondary concentration technology using electrodialysis process for
minimum discharge and maximize recovery ratio from seawater desalination by reverse osmosis process. The
experimental method adopted the constant voltage driving method and, concentrated/desalination volume
capacity ratio changes, voltage changes and electrolyte types. Multi-ion membrane is used, aiming to derive
conditions to minimize the TDS concentration of desalination water, to minimize the volumes of secnodary
concentraion water and minimizing the power efficiency. The results of this study are as follows. The optimal
ratio of concentraion/desalination volume is 1.5, the final TDS concentration of desalinated water is 5.32g/l,
the final secnodary concentrated water salinity is 17.07% and electric energy demands of desalinated water is
16.74kWh/m”.
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Table 1 Water qualities of seawater and SWRO brine

Seawater SWRO Brine
pH 7.9 7.59
conductivity (mS/cm) 49.3 88.2
TDS (mg/l) 24,700 44,100
(mg'/AI\I I:;J Ig;)éOs) 144 2laz
salinity (%) 325 6.21
Na 9,600 18,400
Metdl Ca 3728 717
concentration
(mg/l) Mg 1,143 2,202
B 451 7.05
Anion HCOs - -
concentration SO~ 2,609 4,691
(mg/l) cr 19,204 29,787
Table 2 Specifications of electrodialysis system®
Type Specification
Model Micro Acilyzer S3
Membrane size 75195 mm (W X H)
Membrane area 0.0146 m’
Membrane effective area 48115 mm
Membrane size 0.0055 m?
Maximum Cell pairs 10
Exchange membrane CMX 12, AMX 10
DC power supply 0~36 Volts, 0~10 Amp
Pump model NH-3PX (Kored)
Pump capacity 4.8/7.5 l/min




71

A7EAE ol 29 3 &4 e 559 oAk &

Hy
~
i

Table 3 Specifications of electrodialysis membranes

Item Neosepta CMX Neosepta AMX
Type CEM AEM
Characteristics High mechanical strength High mechanical strength
Eled?;g Iieﬁzitance 30 24
Burst strength (Mpa) >0.40 >0.25
Thickness (um) 0.17 0.14
counter ion Na" cr

Table 4 Water qualities of concentrated/desalinated water at optimal conditions

Concentrated water : Desalinated water ( 1 : 5)
SWRO Brine Concentrated water Desdlinated water
pH 7.95 8.36 75
conductivity (mS/cm) 88.7 10.63 186.1
TDS (g/) 44.3 5.32 93
salinity (%) 6.29 0.6 17.07
Na’ 19,827 119.2 56,174
Metal ca' 763.4 381 1,525
concentration >t
(my/l) Mg 2,485 1,829 3,707
B 7.4 8.52 5.8
Anion. ol 5,014 1,056 2,539
concentration
(mg/l) cr 27,600 6,265 94,011
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Fig. 1 Changes of TDS and electric power with concentration/desalination volume ratio
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Fig. 2 Changes of TDS and electric power with voltages
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Fig. 3 Changes of TDS and electric power with electrolytes
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