HUNGARIAN BATTERY ASSOCIATION

HOPE AND FEAR

ADDRESSING SUSTAINABILITY-RELATED ISSUES IN THE DEVELOPING
HUNGARIAN BATTERY INDUSTRY

Péter Kaderjak, PhD.

Managing Director of the Hungarian Battery Association

£

+ Ill. Hungarian Battery Day
El—l BATIERY Marriot Hotel Budapest

L — ASSOEIATION 26 October 2023, Budapest, Hungary




Exponential growth of the battery industry in the last
five years

Net revenue of the Hungarian battery industry and the share of export

9 000

8 000

7000

6 000

5000

4000

Million EUR

3000

2000

1000 I

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023.

I - HUNGARIAN estimated
L|£| BATTERY

ASSOCIATION B Gross net revenue (million EUR)  =——Export share

Source: Hungarian Statistical Office

120%

100%

80%

60%

40%

20%

0%



&) Energiatérolok - Gerse Ko X | M Inbox (1,119) - pkaderjak: X | {&1 Agenda - Hungarian Bat: X | M) Feed | Linkedin X [A] Tiltakoznak az akkumulst X =+
& C & https://atlatszo.hu/orszagszerte/2022/09/22//tiltakoznak-az-akkumulatorgyar-terve-ellen-kifutyultek-a-kormanytisztviseloket-a-gyorszentiva... &
Sl +voxon IOIOIOIOIOIOIO
ROVATOK BLOGOK VENDEGBLOGOK ROLUNK

A HELYSEG KALAPACSA

Tiltakoznak az akkumulatorgyar terve ellen, e
kifutyllték a kormanytisztviseléket a
gyoérszentivani polgarok

2022. szeptember 5.

® 6 © ox=m

2022. szeptember 22. ® 15 perc

Annyi viz kell a gédi Samsung-gyarnak,
~=~~1nyi egy szazezres lakosu varosnak

gendéd lenne

- Environmental sustainability of ......
battery industry investments and .
operations is an increasingly
important societal concern in
Hungary
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- Assessing, controlling and
reporting about environmental
risks is good practice

* Related communication is critical
to build up social acceptance
towards the industry
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Sustainability related concerns: summary

* Weak control over conventional pollutants
 air, water and land emissions; hazardous waste management

* Natural resource conservation issues
e water use; critical materials; waste management & recycling; energy conservation

* Decarbonisation
* High carbon footprint of the industry

 Social sustainability, health & safety issues
* workplace health problems; acceptance by local communities

* Economic sustainability
* The problem of developing a low value-added industry
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Air emissions control: NMP (N-methyl-pirrolidone)

* NMP is a widely used solvent in various industries

* In 2018 the European Union issued Commission regulation (EU) 2018/588 to modify ANNEX
XVII of the REACH Regulation based on experience and detailed research on NMP

* Regulation (EC) No 1272/2008 of the European Parliament and of the Council provides that,
where NMP is present in mixtures in a concentration of 0,3 % or higher, they are to be
classified as toxic for reproduction, category 1B. The restriction should apply in relation to
such mixtures, as well as to the substance on its own

* According to Hungarian regulation Decree 26/2014 VM 68§, the emission limit value for
substances with the hazard symbol H360D is 2 mg/m3.

* Current practice in Hungary: 1-20 C/Nm?3 depending on technology
* Performance of the actual available Best Available Technique: less than 1 mg/m3.
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Safety Data Sheet
(N-METHYLPYRROLIDONE (NMP))

EMERGENCY OVERVIEW:

Pictograms: @

SECTION 2: Hazards identification

21 Classification of the substance or mixture

Classification acc. to GHS

Section Hazard class Cat- Hazard class and Hazard
egory category statement
3.2 Skin corrosion/irritation 2 Skin Irrit, 2 H315
33 Serious eye damage/eye irritation 2 Eye Irrit. 2 H319
3.7 Reproductive toxicity 1B Repr. 1B H360D

L 99/6 Official Journal of the European Union 19.4.2018

At the European Chemicals Agency NMP is on the list of
substances of very high concern (SVHC)
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ANNEX

In Annex XVII to Regulation (EC) No 19072006, the following new entry is added:

‘71. 1-methyl-2-pyrrolidone 1. Shall not be placed on the market as a substance on its own or in mixtures in
(NMP) a concentration equal to or greater than 0,3 % after 9 May 2020 unless manu-
facturers, importers and downstream users have included in the relevant chemi-

CAS No 872-50-4 cal safety reports and safety data sheets, Derived No-Effect Levels (DNELs)

EC No 212-828-1 relating to exposure of workers of 14,4 mg/m® for exposure by inhalation and

4,8 mg/kg/day for dermal exposure.

2. Shall not be manufactured, or used, as a substance on its own or in mixtures
in a concentration equal to or greater than 0,3 % after 9 May 2020 unless
manufacturers and downstream users take the appropriate risk management
measures and provide the appropriate operational conditions to ensure that ex-
posure of workers is below the DNELs specified in paragraph 1.

3. By way of derogation from paragraphs 1 and 2, the obligations laid down
therein shall apply from 9 May 202% in relation to placing on the market for
use, or use, as a solvent or reactant in the process of coating wires.’

Additional limitations on the use of NMP cannot be
ruled out!
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Water use e T _— .

* Estimated water use of Li-ion cell
production is significant (~40,000
m3/day) and conditional on applied
technology

* Room for innovation and improvement:
grey water, circular use, ...

* Learning: the grey water issue

* Proposal of the former President of HIDR =>FILT
Hungary '

* Critical issue: locations with primarily

underground resources
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Energy intensity

* Estimated additional battery industry
electricity demand by 2030: 6-7 TWh/year

e Estimated additional PV and wind
generation by 2030: 12 TWh/year

» Battery companies go for renewable
energy

* The surge in demand for RES is a great
opportunity for local RES developers

e EU level industry — EU level solution: Contemporary Amperex Technology Co Ltd, the world's largest
cross-border PPAS battery maker for electric vehicles, announced plans on Tuesday to
achieve carbon neutrality in its core operations by 2025 and across
+ the battery value chain by 2035.
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which also opens up more opportunities," said Jiang Li, CATL's board
secretary, at the Auto Shanghai. April 18, 2023 o



Recycling and waste management

* Circularity: the spirit of the renewed EU Battery Regulation
* Competition for valuable secondary materials promote recycling

* Current situation in Hungary
* Lack of proper capacity up to black mass
* Lack of proper capacity in hydrometallurgy
* Missing knowledge on battery chemistry: the problem of electrolyte solutions
* Capacity bottlenecks in the Hungarian hazardous waste management industry
* Open issues: MOHU concession, EPR implementation, cross-border issues

* Brownfield site utilization should be a policy priority
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Environmental licensing, regulation and enforcement

* Fully under EU framework , local environmental authorities prescribe, monitor and enforce EU standards

* Potential sanctions for non-compliance: operation limitation (noise problem of SK ON), operation suspension (Batonyterenye
recycling), fines or withdrawal of licence

* Before investment consultation with local authorities, NGOs, environmental authority reps is recommended
* Environmental licensing: EIA (60 days) or IPPC (60 days) or combined (90 days) — current practice: combined
* Business confidentiality should not prevent the provision of full information to the environmental authority
* Due diligence of the site is part of environmental licensing

* EU Industrial Emissions Directive 2010/75/EU is under revision.

* |PCC license and BAT application will be obligatory for battery industry projects

* Requirement for an energy conversion plan is likely

* Revised IED to come in force in early 2024
_|_ _- Ii-l?.llll‘l%\gfill}l-\% BAT requirements: + 1-2 years — will include environmental performance, emission and monitoring requirements
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Conclusions and to do list for HUBA
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« HUBA’s role is to provide correct information
and to promote inclusive discussions with local
communities

 HUBA is active in disseminating battery industry

.M. Hungarian Battery Day

knowledge (training, communication, etc) e,
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HUBA — the one-stop-shop to the Hungarian
battery value chain!

Péter Kaderjak, PhD. Fanni Mészaros
President General Secretary
+.—| HUNGARIAN meszaros.fanni@hu-ba.hu meszaros.fanni@hu-ba.hu
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