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1. Introduction
o The use of natural solutions for RED process
o The REAPower prototype plant

2. Plant design and construction
o Process Flow Diagram
o Piping layout
o Equipmentand Instrumentation
o Pre-treatment of concentrate and dilute solutions

3. Installation and start-up
o Installation of the first prototype and start-up
o scale-up

4. Results and Perspectives
o Power measurements with natural solutions
o Power measurements with artificial solutions
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The use of natural solutions for RED process
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1. Introduction

Simulations of a 20x20 cm2 stack (100-cells) equipped with Fujifilm
membranes,270 m˃ spacers; feedflow velocity: 1 cm/s; T=20°C.
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BEST conditions:
brackishwater (0.07 ς0.1 M)
+ brine (4.5 ς5 M)

M. Tedesco et al.(2014), Analysis and simulation of scale-up potentials in reverse electrodialysis, 
Desalination and Water Treatment, in press, DOI: 10.1080/19443994.2014.947781
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Facts and figures:

The REAPower prototype plant
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1. Introduction

V Saline solutions available on site:
Å saturated brine (conductivity: 200 mS/cm, 
Ғ 250-300 g/l)

Å brackish water (conductivity: 3.4 mS/cm, 
Ғн g/l)

Å seawater

V High feed solution temperatureduring summer 
(30°C)

V Use of Iron Chloride(FeCl2/FeCl3) as electrode 
rinse solution

Trapani saltworks
(Sicily, South of Italy)
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Process flow diagram
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2. Plantdesign and construction
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Pipinglayout
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2. Plantdesign and construction

brine intake seawaterintake
Brackishwater 
well
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Equipmentand Instrumentation
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2. Plantdesign and construction

Measuringdevicesfor:

Å Pressure

Å Conductivity/ 

Temperature

Å Flow rate
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Pre-treatment of concentrate and dilute solutions
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SELF-CLEANING 
FILTER
50 micron

FILTER
25 micron

FILTER
5 micron

4 m3

storagetanks 
for dilute

Filtrationunit

+ +

2. Plantdesign and construction
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P (experimental)

(22x22 cm2 stack, 109 cellpairs)

Installation of the first prototype and start-up
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3. Installation and start-up

22x22 cm2 109 cell pairs stack fed with brackish 
water (3.4 mS/cm) and brine (137 mS/cm).
T = 17°C. Flow rate: 6 l/min (1 cm/s).

Low power production due to:
Å non-optimal membranes 

(designed for river water/ 
seawater)

ÅŘƛƭǳǘŜŘ ōǊƛƴŜ όҒ н a NaCl).
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Plant scale-up
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3. Installation and start-up

Å lab stack
(22 x 22 cm2, 109 cell pairs)

24 m2

cell pairs area 
installed

121 m2

cell pairs area 
installed

218 m2

cell pairs area 
installed

5 m2

cell pairs area 
installed

Å small prototype
(44 x 44 cm2, 125 cell pairs)

Å 1st large prototype
(44 x 44 cm2, 500 cell pairs)

FEB 
2014

MAR
2014

JUL
2014

AUG
2014
Å 2nd large prototype

(44 x 44 cm2, 500 cell pairs)
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Plant scale-up: final configuration
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small prototype
44 x 44 cm2

125 cell pairs

large prototypes
44 x 44 cm2

500 cell pairs

3. Installation and start-up


