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Energy-Water Desalination Hub

Desalinated water, fit-for-use for a range of uses
Pipe LPan'ty

Saline Brackish  Produced Waste- Other
Sources : : Techno-
water waters waters waters Waters economic
analysis;
Qualified Technologies L Systems Improvements performance
| P P— alidation
. esa Systems Smart Systems — s
Applied Systems — Integration - Integrating sensors, Alternatives —
Technologies Pre-treatment, Membrane; monitoring, controls Distributed; modular;
purification, thermal; electro- and platforms; PI; alternative
concentrate, co- technologies; grid dynamic/adaptable designs
Next Generaion Technologies refh"“”'
( requirements
Enabling

Technologies

Know!a'edge

\ gaps
Scientific Cﬂ'“l'“‘,ﬂﬂl =
. Molecular/cellular
Foundation Soling: coupling
new fundamental data analytics, ecosystems; modeling with
processes; high machine learning biology experiments

throughput screen




DOE Water Challenge Prize

Desalination
Team
Leads: DOE-EERE

Interagency: BOR,
DoD

Small, Modular
Systems Team

Leads: DOE-NE &
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Interagency: USAID,
USDA, FEMA

Central Leadership &
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Executive Champion:
Daniel Simmons (EE-1)

Staff Leads:; EERE+ OP

Resource
Recovery Team

Leads: DOE-EERE &
EPA

Interagency: EPA,
UsDA

Produced Waters
Team

Leads: DOE-FE &
DO

Interagency: EPA

Thermoelectric
Power Team

Leads; OE-FE &
ARPA-E

0 Low Cost, Efficient Treatment
Technologies for Produced Water

o DOUE is focused on treatment
technologies to remove those
constituents that complicate the
use of current or future
desalination technologies

O Chevron Technology Ventures,
which launched a contest seeking
cost-effective solutions for managing
produced water from oil and gas
operations;



Fossil Energy

Chemical Engineering

Pionearing efficient energy conversion
systemns that can enable sustainable
fossil enengy uliization.

Applied Malerials Science

& Engineering

Developing and deploying affordabls.
high-performance matenak designed for
severs-senvice applications,

subsurface icience

Enabling the sustainable production and
use of fossl fuels through enginesring of
the subsurface,

Systems Engineering & Integration
Accelemling technology innovation, de
velopment, and deployment o enable
new clean ensngy technologies fo gan
market coceplaonce.

Decition Science & Analysiz

Utilimng multiscale computational ap-
proaches to provide in-depth objective
analyses in support of the DOE mission.

NETL Water Crosscut Program
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O Advanced Cooling Technology

O Non-traditional Water Use

0 Water Treatment and Detection

0 Technology

O Decision Science and Modeling

Water Availability
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Next Generation Desalination
Membranes

Developed biomimetic-based
(kidney-like) reverse osmosis ~——
(RO) membrane with 5 times

higher permeate flow per unit of
pressure than traditional RO -
membranes (RD100). )

Also developing bio-based v
electrodialysis membranes. Welayatpa

https://www.youtube.com/watch?v=11RQ3N9uH1w

Developing laminar graphene
oxide (GO) membranes,
whose structure is ideal for
water desalination.

Structure is chemically tolerant
to 1-ppm, one month, free
chlorine exposure, as well as
hydrocarbons (ie: toluene, oils)

Developed and
tested reverse
0smosis membranes
with integrated
antimicrobial
peptide mimics to
reduce biofouling.




Selective lon Removal to Enhance
Desalination

C

Monomer Deposition
@

Silica Scale

Polymerization

Pde = hydroxylated
mintal mation, ez, Mg' e Cat

Coagulation

Recent Projects:

m Impaired Water Reuse in Power Plant
Cooling (Nenoff LDRD)

= pH control/scale prevention in Power
Plant Cooling (Brady and Krumhansl, US
Patent 9140145)

m Advanced coagulation for Oil Sands
Water Recycling (Brady et al., WFO)

m Carbon Mineralization for Climate
Change (Columbia/Sandia ARPA-E).

Si0,24 concentration in some waters:
Los Alamos tap water, 88 ppm; Cooling tower, 123 ppm; El Paso desal conc. 148 ppm;
Canada Oil Sands, 239 ppm; Geothermal (Wairakei, Ohnuma), 520-560 ppm



Desalination Technology Large-scale
Demonstration and Evaluation

Coal Bed Methane produced water treatment for rangeland rehabilitation, Bloomfield NM
In cooperation with Bureau of Land Management, Los Alamos National Laboratory, NM Qil
Conservation Division, New Mexico Agriculture Department, and New Mexico State

Laboratory and pilot-scale testing of
Zero Discharge Desalination (ZDD) at
BGNDRF with 97% water recovery -
technology license purchased by
Veolia
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