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International Zinc Association
(IZA)

o 42 full members
o >200 affiliate and associate members

« Officesin North Caroling, Brussels, Delni,
Shanghai

[ZArepresents the globalzinc industry in mining,
production, first use production and recycling
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|ZA Full Members
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IZA’s Core Program Areas

<AMBABy, <ANABy,
Technology, Environment, Communi-
Market Health, cations
Development Regulatory
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Responsible

Why Zinc ? - Essential for Modern Life

v Sustains Life, Strengthens Immune System

v Helps Plants Grow

v Protects Infrastructure

v Enables Lower Cost Autobody Parts

v Provides Shelters, Building Material

v Die Castings for Fixtures & Faucets etc.

v Helps Power Our World - Batteries

v Recyclable, Sustainable

v Low Carbon Footprint
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ZBl - Zinc Battery Initiative

A Partnership to Advance S -
Zinc-based Battery Technologies

The ZBI serves to champion zinc batteries
and ensures that all potential customers
and other stakeholders understand the
value and advantages of zinc-based
power and energy storage products.
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Starting with 5
members in
2020, the ZBI
grew to 30
members in the
span of 4 years.




Seven Zinc battery developers &manufaeturers
Six zinc producers & suppliers

International Zinc Association & ZBI

West Virginia University

DOE Office of Electricity

DOE Office of Energy Efficiency &
Renewable Energy

DOE Pacific Northwest National Lab
DOE Sandia National Lab West\/n’giniaUniversiLy@

BENJAMIN M. STATLER COLLEGE OF
U.S. DEPARTMENT OF ENGINEERING AND MINERAL RESOU_RCES “What if the DOE offered to be the first
, E N E RGY I I {r ' customer? How many cells would we need
- to buy?” Eric Hsieh, DOE Deputy Assistant

ZINC BATTERY Pacific Northwest Secretary for Energy Storage
INITIATIVE NATIONAL LABORATORY
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Workshop Outcomes: r
Challenges and Opportunities z.!! Emm

INITIATIVE

1. High cost for investments in pilot production lines

* Shared pilot production lines would be valuable for zinc battery developers

2. Derisking first business with batteries produced with a pilot production line (PPL) or full-size line (FSL)

* Off-take agreements for supply of batteries

3. Industrial awareness and adoption

* Look beyond utilities: The EV charging industry, energy intensive industry (e.g. steel), and
potential other industries, are good targets for adoption of non-Lithium battery chemistries

* Re-desighed charging-discharging strategies offer new opportunities for batteries, such as
the addition of (high cycling) grid stabilization functionality to (low cycling) UPS batteries.
International Zinc Association Z(i@?)




Workshop Outcomes: Y=
Challenges and Opportunities ZINC BATTERY

INITIATIVE

4. Safety standards for battery transportation and applications
* Application standards to include zinc-based batteries

* Work with insurance companies to derisk zinc batteries for indoor use and in critical
applications (datacenters)

* Work with other battery associations to get zinc batteries specified as unique category in
UN battery transportation standards.

5. Supply bottlenecks in battery raw materials and components




Action Plan

v Promote and raise awareness about the
benefits of zinc batteries to a wider
audience of stakeholders

v Collaborate with the federal government
and other key stakeholders to bolster the
supply chain and offer cost-effective
energy storage solutions

v Advocate for the inclusion of zinc batteries
in both safety and application standards

{ I I i www.zincbatteryinitiative.com

ZINC BATTERY o
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In-Kind Support for DOE Funded Projects

+DOE Grant - Newlab and Sandia’'s HIDEZ consortium

+FOA3020 - Newlab and Sandia’s HIDEZ consortium (short for “High-
capacity long Duration Energy storage Zinc battery consortium”).
IZA/ZBI in-kind support.

“+LDES National Consortium Teaming Partner
+1ZA/ZBI in-kind support
“*Participation in ‘Tiger Teams'

“0Oak Ridges Nat'l Lab project Aqueous Zn-lon Batteries
+Pledged 1ZA/ZBI in-kind support

£, U.S. DEPARTMENT OF @ Sandia OAK
Y National RI
O E N E RG I I {r Laboratories DGE
ZINC BATTERY National Laborator}r International Zinc Association Z((G))

INITIATIVE




Zinc batteries charged for another banner year

B Wechesday, 07 February 2024 < Share

Zinc is advancing to deliver as a top battery chemistry for energy storage in 2024, following a breakthrough in both

funding and demonstration projects last year, writes Dr. Josef Daniel-lvad* of the Zinc Battery Initiative (ZBlI).

- . - N

Zinc battery people feeling confident
221 Apr2024 (7 General A By BestMagazine <

Dr. Josef Daniel-Ivad, manager of the Zinc Battery Initiative industry body,

provides an upbeat assessment for zinc batteries.

I OWE R Zinc batteries are generating confidence in 2024. This follows promising market
outlooks announced at the 2024 annual International Zinc & Zinc Oxide
Conferences, the forming of key commercialisation partnerships and a full slate of

upcoming demonstration projects designed to prove the value of this sustainable,

A N Energy StDque safe, and scalable technology.
ﬁ Zinc Battery Manufacturers
Jul 24,2024

by Josef Daniel-lvad Partner to speed
Commercialization
ALSO IN THIS ISSUE

July 24, 2024 The Zinc Battery Initiative (ZBl) and its members have collaborated with experts from the U.S.
Department of Energy (DOE) and West Virginia University (WVU) to develop an effective path to

2024 Media

Accomplishments

v 187 articles mention Zinc Battery

Initiative

v . Three editorials by Dr. Josef

Daniel-Ivad

v S&P Global profiles the zinc

battery market

2025 Goals

v . Top-tier publication coverage

v European media coverage

v Opportunities to feature ZBI

members

International Zinc Association (E 7/ ?)



Think Zinc for Sustainable, Safe,
Long-Duration Energy Storage

Joint Webinars

ENERGY
LDES .eeffecc) STORAGE

CANADA

Ann-Marie Augustus
Lukas Fuchshofen

COUMCIL

=

ZINC BATTERY
INITIATIVE

Mark Higgins

Balki lyer

Virtual Webinar

Join the LDES Council and ZBI in our webinar featuring four

promunent names in the long-duration energy storage game,

highlighting roadblocks and solutions for LDES.
International Zinc Association (E 7/ ?)




Why Use Zinc for Batteries ?

v High specific capacity at 820Ah/kg, 5820Ah/L
v Better volumetric capacity than Liat 2060Ah/L

v Versatile, powerful anode material, can be
combined with several cathodes
v Silver
Nickel
Manganese
Intercalation cathodes, MnO,, VO,, PBA, etc...
Bromine, Iodine
v Air

v
v
v
v

v Fire-safe, water-based electrolytes

v Low-cost, abundant, sustainable commodity
raw material available around the world

International Zinc Association (E // ?)
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{llir ZBl — Members 2-2025

ZINC BATTERY

INITIATIVE
§ IA& QEOS ENZINC (ZEIelS ZincFive

1 cellex

* URBAN ELECTRIC POWER CDI—IIDm 3 ZELSS BAmIOiT\/

TECHNOLOGY

SALIENT enerpoly ABOUND Zhilabs
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Suppliers
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Scientific
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Versatility of Zinc Batteries
Zinc-Nickel | ZincManganese | Zinclon | ZincHalide |ZincAir

Chemistry

Application

Aesir Technologies

Enzinc

ZincFive

Urban Electric
Power

Zelos

Enerpoly EOS Energy Abound Energy
Salient Energy AZA Battery
Hilabs GmbH E-Zinc
Coulomb Tech. Hilabs GmbH

UPS Data Center

Intelligent
Transportation

Defense

e-mobility

Backup Power

C & | Energy Storage

Residential ESS

Residential ESS Grid Services Long Duration
Energy Storage
C & | Energy Storage Microgrids C & | Energy Storage
Remote and Off- Remote and Off-

EREp ot Grid Energy Storage Grid Energy Storage

Internet of Things C & | Energy Storage

International Zinc Association (E 7/ ?)




19

/7 Accessible crustal Zinc currently

content in use 247 Mt?
198,000,000 Mt!

Extractable global /Proven and

resources Probable
63,000 Mt? reserves 250 Mt3
@12.5Mt/yr
Vo 5,040 yrs. world zinc use/y ‘ 20 Mt
Mt = million tons . .
1. “Zinc resources — a state of knowledge” by Eric Pirard, 2021 Mined Z|nC/y ‘ 12.8 Mt*
(5 km mineable depth scenario) .
2. I1ZA and Fraunhofer ISl 2021 zinc stocks and flows update Zinc recycled/y . 7.6 Mt5

(based on 2019 data)

U.S. Geological Survey, 2021

International Lead Zinc Study Group. 2019

IZA and Fraunhofer ISI 2021 update, post- and pre-consumer scrap
IZA and Fraunhofer ISI 2021, zinc entering first use stage

ouew

Inter’rjatio‘h’al Zinc Association

Source: International Zinc Association (2022)



Zinc can be sourced LOCALLY

ZINC MINING COUNTRIES
IN 2023

« Since 1960 over 60 countries have mined zinc
ore

« In 2023, 50 countries were actively mining zinc

« Top 5 mining countries are China, Peru,
Australia, USA and India

« Top 10 mining companies contributed to 84%
of the world concentrate production capacity

Source: International Lead and Zinc Study Group (2024)

ZINC PRODUCING COUNTRIES
IN 2023

|~ Zinc Metal Smelting and
Refining Countries

« In 2023, 30 countries had zinc metal smelting
and/or refining activities

« Top 10 refined zinc metal producing countries
contributed 83% of world total output

International Zinc Association (E 7/ ?)



IZA Sustainable
Development

ZINC|

international
zinc association

1. Responsible Sourcing

LME Requirements —Joint DD Standard, passport
Full ESG and Assurance - Zinc Mark

Harmonizing Frameworks

o

0,

3. Climate Action and
Energy

Coordination — IZA Climate Change Task Force

Strategy — Decarbonization Roadmap

O

I

2. LCA and Carbon
Footprint

Sector - LMEpassport CF Guidance for SHG Zinc

Material — Profiles at site and global level

4. Circular Economy and
Availability

Demand - 2050 scenarios

Supply — Material Flow Analyses



ZINC RECYCLING

Stocks +Flows

s 2 material,zinc foll Jex e cycle nd usa in society, to avantua

collction and rocycling of roducts at tha and of . This i cycle can ba charactarizod by collacting Information at vaious
stages of production, manufacturing use, and waste management Information on these stocks and flows” of materisl can be
used to calcuiate recycling rates, identify recyching

Material Flow Analysi

Atool called Material Flow Analysis (MFA) is used to
char

rize th

s based on the

e zinc ife cycle, wh

mass balance principle. In MEA 2 matarisl ife cycle s
tes: sses) of
 matarial the main flows connecting hese processes,

od by ientitying: the main stages (pr

the stocks in which material sccumulates ovar time.
andits release from thesa swcks. These processes are

interconnacted through the genaration and usa of scrap
I differamt forms and at difierent lfa stagas. Flows are

quantified by using @ variety of data sources, estimates,
andmass balance. Five main processes the
ffe sycle for zine (Figure 1 mining & smeling (production),
eduction, fabrication & manufacturing

). use (service). and menagement and recycling
of scrap and waste (end of ffe) Figure A ropogank e o e Fraunpr 15 073

The Dynamic Model of Zinc Global Stocks + Floy

The broad variety of zinc uses and ine racyeing pathways raquira a waalth of data to cradibly describatha global
zine inc production, use. and racycling are closaly inierconneciad with the matsrial cycles of stasl, brass, and

st i e compledy. Th s of e cyke 1ot o ke curnt bt o

I SRRl s b Ny i fror a functiona I

eppiiatons, The Internatonal Zinc Asecciation (ZA) prtnerec with Frauniofer 15 tattute, Kerruhe, Germary o

Savelop a comprahenaive eymamic modal deséring i bt e e e

ime of 100 years for some:

Zinc Circularity

The zinc global stocks and flows modsi helps quartitying the cure zine circulsrty:

+" In 2019, 27 Mt of Znc were bouind i the uss phase, the so-called anthropogaric stock. about wanty times the
amount o e will become availsble for

e that was mined in the same year (Figure 2) At the end of useful e,
recycling fiom this urban mine.

ZINC RECYCLING
Material Supply

Thawerld i naturally abundant in-zinc. It unique metallurgical and chemical proparties make it the matarial of choice for

modem and At the and of their useful Ives, the zinc recoverad from

these products can be recycledwithout loss ofits metallurgical characteristics or vakue. Further, while the attributes of zinc

s i & zinc demand, energy use.
‘emissionz, and minimizing waste dispos:

Zinc is Available from Geologic:

I, Mined Sourc

Ther

1% an astmst=d 198,000 billon matric tons of zin contained in the sarth's crust in such fom and amaunt that

‘acenamic extraction is curranty fassibie or will bacoma faasibla by 2080 (sccessible crustal content. Figura 1], However,

ot all o th 7

is Immacliately avsilablo for extraction.
The comple interaction of economic. po

).and
environmental considerations dictates whether

par developed. Dus
10 these factors, 63 billan tons of zinc are estimated as

ular are body ean or should be

‘extractable global zinc resources. Of this, about 250 crustal comunt. '"..... 2w
il

n tons (M) are provan and probable reserves that

achieve currant

meet specified criteria for production ta

market domonds, [T —
Since avplaratrand mine development e ongoing

prosassas, the amountof s raserves s not o fd sy @ o
number and sustsinabilty of zinc ore supplies cannot be. Wiy @) 120 e
Judgec by simply extrapolting the combined minelfe O

which ilustratas that athough refined zinc producton

incraased B0% betwesn 1600 and 2010, the reserve
ifetime for zinc has remained unchanged.

e o sy S, 552
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ZINC'RECYCEING
Closipg the foop

Zincis an essential alement for allving organisms. It uniqua metaliurgical and chemical proparties have also made it
the material of chaice for an extenzive rangs of applications in modern sociaty. Ak the &nd of thair uzsful ife, the Tinc
recovered from these products can be recycled without loss of its characteristics or value.

of Zinc

< is used in a variety of applications. Galvanizing
ents he largest st use of zinc - coating stee! t
n about 0% of total consumpton; Figura

Current Use

.0l e e e ok i s b
sluminum (die casting). rolad zine shee
oxid (used in fertiizars. paint. rubber. auumalma auticals) snd
many cthar applicatons. Whils Usss have nat significantly changad

canzumption has mora than doublad in tha last 40

unds such a5 zine

tions with lang st

0100 year
pradu 'smr\udtlm\(l\nq and construction.
‘wansportation, industrial electron

. Primary end

‘and agricutursl applications.
Fgur . coua omes e cevmupion by T L
Source

A eystamatic i

for Zinc Recycling

cla for zine iz lustrated in

Poei] pechcs forh 5 i s o i
clc at the end of thair usaful fe (‘old

scrap?). Tlve)epulutbawe ollectad and processad based
on scrap availability, metal compositon (e g.. puriy; aloy.
etc) and ease of processing. Additonally, due to poterial
losses during manufacturing and fabrication (e.g. drosses.
resicues, off-cuts, etc). zinc becomes avalleble for recycling
essing phase (new scrap’). Depending on the
mpositon of the racyeing sourca baing svailsble, it csn

her ba re-maltad of returned 1o the rafining process.

Recycling Rates

Approaches commonly used to assess racycling rates for Figre 2 2050 2in eyl oo sk
2inc are Recycled Contant (RC). Recycling Input Rate (RIR,

ZINC RECYCLING
2050 Demand-+ Supply.

Metal demand at global level is expected to increase aver the next decades. Tha development is driven by the growing
world populstion and incraasing living standards in developing regions, a5 well as changing se patiarns in a greening
‘economy. Zinc contributas to both improved living standards and changing use patterns from its uses in the building
ssctor, infrastruture projects, and renewable energy production and storage. To encurs leng-tem zinc availabiliy, the
International Zinc Association has asked renowned experts to analyze 2050 zinc demand and supply scenarios.

Zinc in Modern Society

About 60% of el zinc produced is used to protect steel from
corrosian by galvan

ing. Steel is the main matal needad for
oll projects linked to building. construction, and infrestructu
Pralanging the lifetime of stesl saves valuable naturalresources
and energy. while st the samatim incraasing and prassrving the
Iving standard of societies worldwide.

Renawable anargy production is at tha cora of climate friendly
‘2cenomies. Zing not only is involved in galvanizing steel st
that support wind and solar power generation, but zinc bate
al0 suppartlong-duration arid/backup storage, transferming
Intermittent energy genaraton (wind and solar]into constant
energy supply.

catings s oftre
ey

Zinc 2050 Demand Scenari

Using the zinc global stocks and flows modl, Fraunhafer ISL

Karlsruhe. Germany developed a 2050 demand scenario based on
population growth and global GDP developments a3 described by
OECD (Gl obal Matarial Resaurces Outiook 1o 2060). As a racult, the

total amount of zinc used to produce first use goods is exp
Incraasa from 175 Mtin 2019 10 25 Mtin 2050, The ar
market i foracast to
(Figure 3). Damand expectations ectimated by Fraunhofar ISI ara
wellin line with thase described elsewhere in

ublished fiteratu
over the past ten ysars snd for various ime horizons. Unforeseen
on neutrality

I alsc modity scenarias in the

and unknown new uses fo

coming ysars. Figure 3 3050 2o dsmanc sceras Fraeber 512020

Maximizing Zinc
Circularity

Fact Sheets

Zinc Stocks and Flows (link)

2050 Supply and Demand (link)
e Material Supply (link)

Closing the Loop (link)

International Zinc Association
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https://www.zinc.org/wp-content/uploads/sites/24/2015/04/Stocks-Flows_VF_3_22.pdf
https://www.zinc.org/wp-content/uploads/sites/24/2022/03/2050-Demand-Supply_VF_3_22.pdf
https://www.zinc.org/wp-content/uploads/sites/24/2015/04/Material-Supply_VF_3_22.pdf
https://www.zinc.org/wp-content/uploads/sites/24/2015/04/Closing-the-Loop_VF_3_22.pdf

Thank You!

PLEASE VISIT OUR WEBSITES

www.ZincBatterylnitiative.com

WWW.ZIiNnc.org

Dr. Josef DANIEL-IVAD

Jjdanielivad@zinc.org

(=

ZINC BATTERY
INITIATIVE

CALL FOR MEMBERSHIP!

Join IZA's ZBI - the voice of the zinc battery industry

ZINC BATTERY INITIATIVE

ABUNDANT, GREEN, SAFE
RELIABLE, VERSATILE.:=*

< 3
Meet Zinc, the metal and technologies set to_e* "

transform energy storage.

THINK ZINC

International Zinc Association (E 7/ 2)


http://www.zincbatteryinitiative.com/
http://www.zinc.org/
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