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M. Tedesco et al., A simulation kool for analysis and design of reverse
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PLANT LAYOUT
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TEST WITH NATURAL SOLUTIONS (1/2)
POWER MEASUREMENT
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M. Tedesco et al., Performance of the first Reverse ELectrodialysis pilot plant
for power production from saline waters and concentrated (submitted)



TEST WITH NATURAL SOLUTIONS (2/2)
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Feed solutions: artificial brine (NaCl solution at L5 mS/cm, 8 L/wwn) and
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OVERALL PLANT PERFURMAINCE (1/3)
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Range of varidblLe conditions: brine conductivity: I35 — 120 mS/cm, diLute
conductivity: 0.6 — 6 mS/cw, T: 17-31°C, flLow velociky: 0.8 — 2.4 cw/s
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OVERALL PLANT PERFURMAINCE (3/3)
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Large prototypes
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TEST WITH ARTIFICIA
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Feed solLutions: artificial brine (NaCl solLukion at 2i5 mS/cm, 15 Liwin) and
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CONCLUSIONS

v First RED pilot plant fed wiEh brines w
redl environment

v No performance Loss after 5-month testing

v Largest power output generdted by
salwity—gradient systems so far operated
with concentrated brines

v Demonstrated Ehe achievement of a
Technology Readiness Level of 7 for RED
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FEED STREAMS COMPOSITION

Solution | Conductivity Typical ion composition (g/1) Su:ﬂ fil(;(:ec
(mS/cm) Na* K* Ca?" Mg?* CI SO4* (mg/1)
. ) 64 10.5 0.4 44.8 192 39.2
Brine 160-220 (48-94)  (7-14)  (0-1.3)  (24-58)  (175-219)  (0-75) 20
Brackish 3.4 1.52 0.049 0.101 0.323 3.56 0.335 -
water

2The brine conductivity changes appreciably during seasons, ranging from 160 mS/cm in
winter up to 220 mS/cm in summer.
b The range of ion composition for brine is reported between brackets.
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M. Tedesco et al., Analysis and simulation of scale-up potentials
v reverse electrodialysis, Desalin. Waten Treat. (2014)

Simulations of stacks with Fupfilm membranes, 170 pm spacers; C i, : 00 M; C o, 5 M; T: 30° C.



POWER MEASUREMENTS WITH NATURAL SOLUTIONS

COMPARISON BETWEEN LARGE PROTOTYPES (STACK 2 - STACK 3)

50

N W S
o o o

Stack Voltage, E,_, (V)

[EEY
o

Stack 2+3 250 L
x Stack 2
Stack 3
2 omee 200 |
=
N a 150 f
R
\i 8 100 ) { T I i
X "53 =280 50 4 Stack 2+3
> S N
'~ Stack 2
s Stack 3
] ] | ] ] O V4 ] ] ] ] ] ] ] ] ] ] ] ]
4 6 8 10 12 14 0 10 20 30

External Current, | (A)

Stack Voltage, E,, (V)

: conducktivity 194 mS/cwm, T: 18°C, flow rate 26 Liwun.
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