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Water Solutions

Optimizing Lithium Yield Through
Tailored Separation Technologies

Powering the Energy Transition

As the world accelerates toward cleaner energy and electrified
mobility, lithium-ion batteries have become a cornerstone of the
global transformation. The rapid adoption of lithium-ion batteries
is intensifying demand for lithium, reinforcing its strategic im-
portance in sustainable energy systems. With demand projected
to grow exponentially, lithium is not only a resource, but can be
a catalyst for a3 more sustainable and electrified future.

The Lithium Challenge

Lithium can be produced from either mineral- or brine-based
feedstocks. When starting with brine-based feedstocks, the
lithium concentration and other components of the brines

vary by source and region which creates unique extraction From Brine to Battery: Membrane
and purification challenges. The more efficient lithium Development Specialists use FilmTec™
extraction technology from brine is termed Direct Lithium LiNE-XD elements for DLE systems

Extraction (DLE). With DLE, the brine is passed through an

adsorbent which selectively extracts the lithium ions from
the brine. Further refinement removes trace impurities and
conditions the brine for downstream lithium recovery.

Direct Lithium Extraction presents several advantages
over traditional brine mining. Following the adsorbent
phase, it utilizes a membrane-based purification and
concentration process that minimizes chemical usage
and supports more effective water management in
arid locations.

Expertise Across the Lithium Flowsheet

DuPont Water Solutions offers a comprehensive portfolio of
advanced separation technologies tailored for every stage of
the DLE process. Our products span pretreatment, extraction,
purification, concentration, and polishing, with solutions
engineered to enable DLE for enhanced lithium recovery,
reduced water use, and improved operational efficiency. We
provide robust adsorbents, membranes, and ion exchange resins
that are effective across a wide range of brine compositions and
separation goals. With deep technical knowledge and a proven
track record, DuPont can help DLE companies address the
growing demand for high-purity lithium.

Membrane Development Specialists, a California-based
solutions provider, use FilmTec” LINE-XD elements in
DLE systems around the world to help maximize their
recovery of lithium and water.

Watch the video
to learn more:

“FilmTec" has a suite of membranes that we use at different pressures
and concentrations to allow us to get the maximum overall recovery.”

Larry Lien, Managing Director, Membrane Development Specialists

2 - DuPont Water Solutions | Solutions for Direct Lithium Extraction



Providing End-to-End Brine Treatment
Solutions Across the DLE Flowsheet
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Brine from source

DuPont™ IntegraTec™ Ultrafiltration Modules

° Suspended Solids Removal Colloidal particle removal from source brine DuPont™ Inge™ Ultrafiltration Modules

achieving 5 - 10x brine concentration FilmTec™ Seamaxx™-440 Element

FilmTec™ Fortilife™ XC120 Element

Novel reverse osmosis elements for achieving E:m%g: Egﬁ:“;gz igfgguEﬁ%nE?grﬁwent

greater than 10x lithium-enriched brines FilmTec™ Fortilife™ XC160UHP Element
FilmTec™ Fortilife™ XC-Max UHP Element

High-productivity, low-energy nanofiltration FilmTec™ LINE-XLE Element
9 Sulfate Removal elements for sulfate removal in brine pretreatment FilmTec™ LiNE-XLE HP Element
Robust hybrid lithium aluminate-polymeric bead ™ SV
e Selective Extraction adsorbent for selective lithium extraction from BEESREW ﬁmgggg;gw t:g ﬁ(%sgézgrnéent
low- or high-temperature brine streams
Nanofiltration elements for maximizing lithium FilmTecx UNE:HDR Element
o Di — I I o FilmTec™ LINE-XD Element
ivalent Rejection recovery and lithium-to-divalent selectivity for FilmTec™ LiNE-HDR HP Element
lows= g e P TIDS B FilmTec™ LiNE-XD HP Element
High-capacity ion exchange and chelating resins DuPont™ AmberSep™ IRA743 Resin (Boron)
e Final Polishing to remove traces of divalents and boron from DuPont™ AmberSep™ IRC747 UPS Resin (Hardness)
lithium enriched brine DuPont™ AmberLite™ HPR8300 Resin (Hardness)
N . Early-stage reverse osmosis elements for 2 - 5x FilmTec™ SW30XLE-440 Element
o Early-Stage Concentration brine concentration via dewatering FilmTec™ BW30XHR-440 PRO Element
' I ' FilmTec™ Fortilife™ XC70 Element
o Mid-Stage Concentration High-rejection reverse osmosis elements for FilmTec™ Fortilife™ SW30HRLE-440 Element

Late-Stage Concentration



Expertise Beyond the Product

Design Software WATER Webinars
e Fully integrated modeling software OLIENMEN  « Educational resource for separation
program with our leading technologies A ﬁ} technologies with insights on
of UF, RO, CCRO, and IX Q application, technology, and design
e 30+ webinars available on-demand

R&D Capabilities

® Four world-class R&D centers

e Real world testing conditions

e Best-in-class analytical capabilities
® Product and application experts

e Customer collaboration projects

System Optimization Services

e Testing, evaluation, and trouble-
shooting of UF, RO, NF, and IX systems,
along with water analysis

e Expert recommendations to improve
system performance and reliability

= Customer Collaboration Projects

_ DuPont Water Solutions works closely with key stakeholders in the lithium value chain to provide state-of-the-art multi-
=« technology brine purification solutions that offer a constant high-quality feed to the lithium recovery units. Backed by

2 - deep application expertise, world-class R&D, and a strong culture of innovation, we are committed to forming strategic :

A relationships that address today’s challenges and create the technologies of tomorrow. Iy
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2y B . Innovation Relationships Global Markets Contact us
https://www.dupont.com/water/contact-us.html .
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All information set forth herein is for informational purposes only. This information is general information and may differ from
that based on actual conditions. Customer is responsible for determining whether products and the information in this document
are appropriate for Customer’s use and for ensuring that Customer’s workplace and disposal practices are in compliance with

i applicable laws and other government enactments. The product shown in this literature may not be available for sale and/or

Water SOI'Utlons available in all geographies where DuPont is represented. The claims made may not have been approved for use in all countries.
. Please note that physical properties may vary depending on certain conditions and while operating conditions stated in this
Www.dupontwatersolutlons.com document are intended to lengthen product lifespan and/or improve product performance, it will ultimately depend on actual

circumstances and is in no event a guarantee of achieving any specific results. DUPONT ASSUMES NO OBLIGATION OR LIABILITY

FOR THE INFORMATION IN THIS DOCUMENT. References to “DuPont” or the “Company” mean the DuPont legal entity selling

the products to Customer unless otherwise expressly noted. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF
DuPont™, the DuPont Oval Logo, and all trademarks and service marks denoted with ™, ** or ® are owned by MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. No freedom from infringement of
affiliates of DuPont de Nemours, Inc. unless otherwise noted. © 2026 DuPont. All right reserved. any patent or trademark owned by DuPont or others is to be inferred
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