Table 1. Properties of ion-exchange membranes 27
	Parameters
	MA-3475
	MC-3470

	Type
	Anion-exchange membrane
	Cation-exchange membrane

	Structure
	Heterogeneous
	Heterogeneous

	Thickness, mm
	0.40
	0.30

	Area resistance, ohm.cm2 (at 1.0 N NaCl)
	25
	10

	Permselectivity, –
	0.99
	0.96

	Ion-exchange capacity, meq/g
	0.9
	1.4

	Max. current density, A/m2
	537
	537






Table 2. Properties of ion-exchange resins*
	Parameters
	Amberlite IRA900Cl 
	Amberlite IRA120Na

	Type
	Anion-exchange resin
	Cation-exchange resin

	Matrix
	Styrene-divinylbenzene
	Styrene-divinylbenzene

	Functional group
	Trimethylammonium
	Sulfonic acid

	Ion-exchange capacity, meq/L
	≥ 1.0 (Cl– form)
	≥ 2.0 (Na+ form)

	Particle diameter, mm
	0.64 – 0.8
	0.3 – 1.2


*from the manufacturer




Table 3. Specific energy consumption (SEC) for SWEDI with different spacer thicknesses (t = 150 min.)
	Spacer thickness (mm)
	Salt removal (%)
	Applied voltage (V)
	Average current (A)
	Average stack resistance (ohm)
	SEC (kWh/m3)

	EDI
	
	
	
	
	

	4
	99.5
	20
	0.70
	28.6
	11.7

	6
	99.0
	35
	0.68
	51.5
	19.8

	8
	97.9
	45
	0.73
	61.6
	27.4

	10
	92.9
	50
	0.77
	64.9
	32.1

	12
	83.4
	50
	0.80
	62.5
	33.3

	
	
	
	
	
	

	ED
	
	
	
	
	

	4
	75.1
	25
	0.62
	47.3
	11.0
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Table 4. Specific energy consumption of several SWRO processes
	SWRO
	Capacity (m3/h)
	Pressure (MPa)
	Recovery (%)
	SEC (kWh/m3)
	Ref.

	Mobile SWRO plant (Indonesia) 
	3.6
	8
	50
	16.3
	www.gdpfilter.co.id

	Haql, Saudi Arabia
	156
	7.01
	35
	7.3
	36

	Ummluj, Saudi Arabia
	400
	8.1
	31.9
	8.41
	36

	Al Jubail, Saudi Arabia
	900
	6.2
	35
	9.74
	36

	Yanbu, Saudi Arabia
	1.170
	6.58
	35
	5.56
	36

	Small-scale SWRO (estimated by Gude, 2011)
	1.0
	6.4
	45
	6.26*; 4.64**
	37


*Including pre-treatment pumps, product transfer pump, and concentrate transfer pump; **only for the high-pressure pump.




