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RO desalination: drivers for innovation.
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= Market.
= Sustainability.

= Circular Economy.

Capacity (millian m*d)

Cumulative contracted desalination
capacity 1965-2020.

90 mill m3/D S— : :
Contracted desalination capacity by plant size

(2000-2020).
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Desalination market.
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Desalination market.

Estimated breakdown of low bid cost of water at Soreq

0.5

O Bidprice  © 'Normalized' price
$0.60/m? $2.27/kgal

Other operations

= 30.50/m* $1.89/kgal

Total energy
$0.40/m? $1.51/kgal

Q A
$0.30/m* J‘ T $1.14/kgal

Rabigh 3 Shuqaiq 3 Taweelah Yanbu4 Jubail3A Hassyan Sorek2
KSA  KSA AbuDhabi KSA  KSA  Dubai lsrael

°r0 ject Water Cos >450,000 m*/d 1160

Cost of capital

Capital costs

Source: GWI DesalData

$0.-405/m3 - 620,00
Soreq 2 (May 2020).
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Sustaninability: RO desalination energy costs.

ii 2,9 kWh/m3!!
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Online date
Source: GWI DesalData

Energy consumption per m3 of water in
desalination projects 2001-2020.
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Sustainability: RO desalination energy costs

11 sarch, 7021

Saudi Arabia's Mobile Desalination Plants Achieving a New Waoarld Record "2.27 ot L . L -
KW per cubic meter” Lowest Cnergy Consumption SWCC sets Guinness record for

Sorporare Mombsr Newss =~ lowest energy consumption in
« | @ water desalination
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Saudi utility recognised for consuming anly 2.27kW/h lor every
cubic metre of desalinared water produced
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Sustainability: tecnologies for greenhouse gases reduction.

optimizing intermittent
desalination system opera'(ionk

process improvements for
energy efficiency

next generation
membranes
-®

.—a.d.\lanced_

salinity gradient - pretreatment
energy ®

N
= advanced membrane CSP-thermal
cleaning il desalination hybrids

\ membrane distillation

1 2 3 4
Technology Readiness Level Technology Readiness Level

GHG Reduction versus Technology GHG Impact versus Technology Readiness

Readiness Le vel for Desalination Level for Several Low Carbon Desalination
Technologies. Systems.
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Circular Economy and RO desalination.

kg/400,000
Seawater

Extracted
form

Congreso Nacional del Medio Ambiente. #Conama2020

1

Post treatment
{Zero liquid discharge)

1,840

Lithium

40

Li,CO,

Magnesium

508,800

Mg(OH),

Potassium

152,000

K,SO,

Calcium

160,000

0.30

0

Strontium

5,200

7.00

srcl,

Total

827,960

Total p.a.

302,205,400

Rb is not included due to limited market size.

1

Liquid wastes

Recovery & Purification
(Electrewinning, Crystallization,
and Electrorafinning]

Target Metals
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What we do?

: (;I:!r;cenltratinn. O bj e Ct ive
\ inerals racovery

T 24KkWh/m?

Permeate

New hybnid de
e

New membranes’ configuration

= Digital Innovacion.

\ = Biofouling Contraol.
|
—_—

i\l
More efficient pretreatments:

= Lowenergy Actidaff® /Ultradaff®.
= New membrane based pretreatments.

o
e

Pressurized lime rehardening

@Tacciona
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Life DREAMER

To develop and demonstrate a highly resource-efficient desalination concept where
seawater is converted into water amenable for different uses and valuable products that
can be used internally or valorised in other industries.

OXIDATION-FILTRATION

In particular: " :
* To increase the overall /o -
process water yield. ommases

* TO decrease the SpeCifiC SEAWATER AF‘““']N | ) ‘_ -'- REBNNERALIZATION
energy Consumption. § '

e To reduce the external
reagents needed. FeRTien

e To decrease the overall
environmental impact.

10%
CONCENTRATED
WATER

L_r—i- — useru

EVAPORATOR /
CRYSTALLIZER

A &
Q'—'FEIDREAMER %acciona Aqua still 2y )
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Life DREAMER

Tratamiento Procesos considerados Aumento Disminucion Obtencion Disminucién
conversion consumo sub-productos impacto
guimicos valorizables ambiental

Filtracion por * Adsorcion de P

lecho granular

Tratamiento s Ultrafiltraciéon+ decantacion

efluentes de *  Procesos avanzados de O O
lavado oxidacion

Concentracion * Nanofiltracién + destilacidon

de salmueras y por membranas O o o 0
remineralizacion ¢ Precipitacion quimica + UF

ceramica + destilacion por
membranas

QUFE|DREAMER S‘acciona Aqua|still 7 &)
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Life DREAMER

| (and associated
hation 10% thanks to the
btimized operation of the

éll-scale application and
iphical areas.

: &
QLIFEIDREAMER %accuona Aqua still ) )
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