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Summary

This document — White Paper — summarizes in a clear
and comprehensible way the policies and practices of
Monbat AD related to the application of the circular eco-
nomic principles to the operation of the Company. It gives
an overview of all aspects of the activity by presenting in-
depth information in order to meet the information needs
of all groups of stakeholders. The document includes a
great number of internal and external hyperlinks to en-
sure a compact and easy to read and review volume and
format. There are infographics, diagrams and other vi-
sual materials attached to illustrate the most important
information.

The role and specifics of this White Paper are not
limited to providing well-structured and easily accessi-
ble information about the principles of Monbat’s circular
business model. Its purpose is to serve as a regularly
updated document, i.e., to be updated with all novelties
related to the activity and the impact of the company on
the society, the economy of Bulgaria, the EU and the en-
vironment in general.

A major premise in Monbat’s corporate policy is to up-
hold the hierarchy of sustainable development seeking to
attain sustainable balance between social and environ-
mental principles and aiming to ensure stable economic
development. Similar to the majority of companies oper-
ating on a global scale, Monbat aspires to build efficient
capacity and increase the human and corporate capital to
achieve sustainability - thus, the sustainability special-
ists and expert teams (technologists, environmentalists,
internal auditors, etc.) have already become part of the
main structure of the company. A significant portion of
the Group’s profit is invested in the improvement of tech-
nologies aiming to reduce the pollution risk of recycling
and battery production. Achieving a “close to 100%" re-
cycling of waste lead-acid batteries is not merely a vision,
but rather a strategy for the Group and its implementa-
tion involves synergistically all companies in the Group.



Business Profile of Monbat AD

The Monbat Group of companies
produces starter and industrial lead-ac-
id batteriest for transport vehicles,
vessels, military equipment, telecom-
munication systems and installations
for solar energy production. It is the
biggest battery producer in the Balkans
and the fourth biggest in Europe. The
batteries produced by Monbat and its
subsidiaries? are sold on more than 70
markets on 5 continents. The business
of the Group follows afully vertically
integrated3 model, i.e., it includes the
recycling of waste batteries, the pro-
duction and the trade of new batteries.

Monbat is part of the pan-European
sector for production of batteries that
comprises 15 EU Member States and
employs more than 20 thousand peo-
ple. Data provided by the Internation-
al Lead Association (ILA)* show that
in the past 10 years these producers
have invested more than EUR 2 bil-
lion in innovations so as to improve
the characteristics and quality of the
produced batteries and extend their
lifecycle, thus reducing the volume of
used batteries that account for haz-
ardous waste. The sector is ambitious
to reach by 2025 a net value of EUR
250 billion per year® at the market
of competitive and sustainable energy
solutions related to the production and
use of batteries.

1 See the full product range of the Group

2 See the corporate structure of the Group

3 More about the vertically integrated business model
4 More about the work of the International Lead Asso-
ciation (ILA)

5 This is the goal set by the European battery industry/
EBA
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https://www.monbat.com/monbat/
https://monbatgroup.com/en/our-identity/corporate-governance
https://monbatgroup.com/en/our-strategy/lead-acid-business-segment
https://ila-lead.org/
https://ila-lead.org/
http://www.eba250.com
http://www.eba250.com

Furthermore, in the end of Janu-
ary 2021, the European Commission
approved of additional EU aid® at the
amount of EUR 2,9 billion for public
investments in the battery production
sector, targeted to support research
and innovations across this strategic
value chain. The project covers the en-
tire ecosystem in the context of circu-
lar economy - from the supply of raw
materials, through the production of
battery cells and packages, to the recy-
cling and production of secondary raw
materials. The EU support is expected
to channel in additional investments of
EUR 9 billion from private investors,
or the project will pool a total of EUR
12 billion for the development of the
battery production sector.

The vertically integrated busi-
ness model of the Monbat Group
includes four major functions across
the entire supply chain - from the ex-
traction of the raw materials for recy-
cling, through the logistic processes
for supply to the recycling facilities,
the recycling process itself (lead and
lead alloys and polypropylene), to the
production and sale of batteries on the
market. The premise behind this type
of organization of economic activities is
based on the principles of circular econ-
omy’. It is consistent with one of the
main principles of industrial develop-
ment in the EU, more specifically - the
provision of affordable and sufficient
volumes of secondary raw materials by
way of recycling for the needs of the
producers. The production and the op-
tions to make changes in the applica-
tion and recycling of lead-acid batteries
is an example of the most comprehen-
sive and successful implementation of
circular principles.

main _
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raw materials
for recycling

Delivery to
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Actual
recycling
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6 Official notification by the EC of 26.01.2021
7 More about the current objectives of circular econo-
my in the EU


https://ec.europa.eu/commission/presscorner/detail/en/STATEMENT_21_229 
https://ec.europa.eu/environment/strategy_en
https://ec.europa.eu/environment/strategy_en

Implementing the principles of circular economy
to the production, application and recycling of batteries — the example

and experience of Monbat AD

Brief overview

The further development of circular
economy as a leading economic princi-
ple for Monbat Group depends not only
on the legislation and public support,
but primarily on the mobilization of
private capital and financing, resulting
in the efficient reusing of resources.
The integration and sustainable devel-
opment across the entire value chain
leads to an improved predictability and
quality of processes in all Group com-
panies. The new requirements for the
origin of raw materials and other sup-
plies and the responsibility for their use
as early as their release on the market
till the end of the product lifecycle re-
quire new methods of monitoring and
control over all material suppliers and
all users and customers, which are to
be exercised expediently and in compli-
ance with the good business practice.

The primary goal of Monbat cir-
cular model is a systematic change
- the company aspires to implement it
across the entire supply chain and the
entire industry. From the product de-
sign and technology, through the new
business models and new approach-
es to conservation of natural resourc-
es (extending battery life® by 30-35%
over the past 20 years), the transfor-
mation of waste into resources (recy-
cling® as much as possible of the raw
materials applied in the batteries) to
the models of consumer behavior gain-
ing wider acceptance - the entire in-
dustrial context has been steering in a
direction followed by Monbat over the
past 21 years already.

An objective overview of the compa-
ny’s activities shows that for the past 7
years it has already significantly exceed-
ed the current average share of recycled
raw materials used in the EU (about
65%1°) and typically covers the mini-

8 According to data of the Consortium of Battery Inno-
vations (CBI)

9 See the current Certificate under ISO 18001 issued to
Monbat Recycling EAD

10 Based on data of Eurostat for the period 2012-2018

mum share to be required in the EU as
from 2030 for recycled lead in lead-acid
batteries produced domestically, which
is 95% (in the high-level-of-ambition
scenario)!. Furthermore, the lead-acid
batteries have a price-driven and en-
vironmental advantage over the lithi-
um-ion batteries, as the latter belong
to Class 92 of the Dangerous goods
classification for transport and cannot
be transported by air.

Product design
and technology

New business models
and new approaches
to the preservation
of natural resources

Transforming
waste into
‘ resources

Patterns
of consumer
behaviors

share of recycled
6 5 0/0 lead in the lead-acid

4 batteries

11 See draft Regulation of the European Parliament
and of the Council on batteries and waste batteries
repealing Directive 2066/66/EC and amending Regula-
tion (EU) 1020/2019, p. 11

12 See existing classification of dangerous goods, p. 106


https://batteryinnovation.org/wp-content/uploads/2019/09/CBIRoadmap_FINAL.pdf
https://batteryinnovation.org/wp-content/uploads/2019/09/CBIRoadmap_FINAL.pdf
https://monbatgroup.com/sites/monbat/files/certificate_ohsas_18001_2007_eng_up_to_2021.pdf
https://monbatgroup.com/sites/monbat/files/certificate_ohsas_18001_2007_eng_up_to_2021.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php/Waste_statistics_-_recycling_of_batteries_and_accumulators 
https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF 
https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF 
https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF 
https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF 
https://unece.org/DAM/trans/danger/publi/adr/adr2011/English/Part2.pdf

Battery production is very re-
source-intensive and once batteries
become obsolete in the end of their life-
cycle, they turn into hazardous waste,
thus recycling appears to be the saf-
est and the most cost-effective option
for their disposal. The organization of
chains for collection and safe disposal
of used lead-acid batteries (both start-
er and industrial) and the organization
of continuous flow process for the ex-
traction of raw materials are necessary
fit for the process of production by way
of recycling. Furthermore, in the case
of industrial batteries and batteries for
electric vehicles, the principles of cir-
cular economy review recycling as the
least preferable option, focusing rather
on reusing or repurposing of batter-
iest3. What is more, during the R&D
process of new battery models, the en-
gineers at Monbat strive to design the
batteries so that recycling at the end
of their life cycle could be as easy as
possible.

Monbat is part of the integrat-
ed supply chain in lead-acid bat-
teries segment in the EU, which is
economically sustainable and produces
recycled lead at the amount of EUR 2
billion per year. The technological de-
velopment of all types of batteries and
their sustainable production is among
the strategic imperatives ahead of the
EU and Bulgaria, in particular. This is
conditioned by the rapid development
of electric vehicles and their increas-
ingly wide-spread penetration into the
market, as well as their acceptance by
users. Nevertheless, the main part of
the motor fleet globally comprises of
internal combustion engine vehicles,
using two main types of starter bat-
teries, both produced by Monbat and
Start* - enhanced flooded batteries
(EFB) and absorbent glass mat batter-
ies (AGM).

The latter are used primary in the
cars equipped with start-stop systems,

13 See the main conclusions on reusing and repurpos-
ing of batteries
14 See here

regenerative braking systems and in
motorbikes (due to vibration resist-
ance). Also, despite the main applica-
tion of lithium-ion batteries as traction
system, all electric vehicles use 12-volt
more powerful (AUX) batteries neces-
sary for the normal and well-balanced
functioning of the systems, not related
to the traction system. It can be not-
ed that the application of all types of
lead-acid batteries in all types of motor
transport vehicles remains unchanged,
resp., the demand for these contin-
ues to grow as steady as the number
of transport vehicles on a global scale.
This further requires well-organized
and efficient operating systems to pull
them off use at the end of their lifecy-
cle, following the example of Monbat’s
vertical integrated model.

On a European and global scale,
the advance of electric cars and some-
times poorer demand for conventional
starter batteries is compensated by the
wider application of lead-acid industri-
al (stationery) batteries! in the indus-
try, in the households, etc. The need
for “stored” electricity produced from
RES has increased the demand for ef-
ficient and sustainable batteries and
entire systems of interconnected solu-
tions based on various types of batter-
ies, currently with a priority mainly on
lead-acid batteries. The wave of the
Fourth Industrial Revolution (Industry
4.0%) further prompts a wider use of
such systems, due to their cost-effec-
tiveness and good electricity genera-
tion capacities. The same holds true for
securing of the 5G internet technology
advance (with an average of 3 times
higher energy consumption than 4G
networks) with a reliable powersource,
independent of the networks, which
will require new equipment and addi-
tional energy supply infrastructure.

Based on World Economic Forum
data, the global batteries production
should increase 19 times to implement

15 See more on the range of industrial (stationary)
batteries
16 See brief description


https://webcache.googleusercontent.com/search?q=cache:1zzFwjQRlCEJ:https://www.mdpi.com/2673-4079/2/1/11/pdf+&cd=1&hl=bg&ct=clnk&gl=bg&client=safari 
https://webcache.googleusercontent.com/search?q=cache:1zzFwjQRlCEJ:https://www.mdpi.com/2673-4079/2/1/11/pdf+&cd=1&hl=bg&ct=clnk&gl=bg&client=safari 
https://www.monbat.com/monbat/ 
https://www.monbat.com/monbat/en/pages/stat-batteries1.html
https://www.monbat.com/monbat/en/pages/stat-batteries1.html
https://wiki2.org/en/Industry_4.0

effectively the transition to a low-car-
bon economy!’. Moreover, the devel-
opment of the start-stop technology
in ICE vehicles further contributes to
the reduction of harmful emissions and
the improvement of air quality. Esti-
mates suggest that the global capacity
demand for fixed and mobile applica-
tions will triple®* - from 4,67 tera-
watt-hours needed in 2017 to 15
terawatt-hours in 2030.

The production of batteries is a pro-
cess with high investment costs - for
research and development, econom-
ically justified production, saturation
of markets with products at a price af-
fordable for all consumers and last but
not least - their sustainable and safe
storage and recycling at the end of
their “life”. Recycling of batteries is a
collective term for tenths or even thou-
sandths of technological processes,
resulting in an economically justifiable
process, in which the scrap obtains the
qualities of viable raw materials to be
used in production.

The advantage of Monbat circular
model is related to its practical and fi-
nancially efficient integration. The ca-
pacity to produce independently most
of the materials and items needed for
the end product are consistent with
the principles of ensuring 100%
autonomy for raw material sup-
plies from third parties (non-EU).

17 See here
18 See materials on the subject by ILA



https://www.weforum.org/agenda/2021/01/future-batteries-reduce-emissions/
https://chargethefuture.org/wp-content/uploads/2020/02/Clean-Energy_FEB20.pdf 

Lead and lead alloys

Lead and lead alloys are among
the main raw materials used at
Monbat in the production process -
they account for between 51 and 91%
of the battery mass (the average share
in the current product range of Monbat
is 57%). It should be noted that lead
is one of the best-fitted metals for re-
cycling (with low losses and invariant
quantities??®), resp. it is extremely apt
for creating circular economic cycles.
The main raw material in the batteries
produced by Monbat (between 90 and
100%) is lead from secondary pro-
duction.

As early as 2000, Monbat launched
and commissioned the first installation
for the recycling of lead-acid batter-
ies in Montana. The advantage of this
activity comes not only from ensur-
ing a sustainable and reliable source
of the main raw material used in the
production, but also from the fact that
the obsolete lead-acid batteries can be
utilized almost fully (between 96 and
98% of the battery mass). Thanks to
this process no lead and lead alloys
from discarded batteries leak into the
environment and/or unscrupulous
methods for lead extraction - e.g.,
separating the lead cells from the box
and allowing electrolyte discharge into
the sewerage system or directly into
the environment. The economic and
environmental effect of the invest-
ment has been immediate and tangible
- in the period 2001-2003 the com-
pany produced new batteries using
approximately 54% of recycled lead.
Nowadays, 21 years later, the circular
economic approach has become the
main approach adopted by the Monbat
Group, hence in normal supply of lead
scrap the company is able to maintain
the production process with own avail-
able lead (with 99,99 and 99,985% pu-
rity) and lead alloys (antimony and cal-
cium) for a period from 15 to 30 days.
The advantage of this type of raw ma-

19 See here
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https://monbatgroup.com/en/our-strategy/lead-acid-business-segment

terials supply and independence from
external supplies is that it meets the
future EU requirements in advance?® as
for the required share of recycled raw
materials in finished products and the
autonomy from external supplies of
primary raw materials.

Also, in the past 21 years the com-
pany has been constantly expand-
ing and upgrading this segment of
activities. The main portion of the lead
used in the production of lead-acid bat-
teries is purchased by the subsidiary
company Monbat Recycling EAD (estab-
lished in 2009) with a maximum annual
recycling capacity of 38 400 t of waste
lead-acid batteries, and the other recy-
cling entities in the Monbat Group oper-
ating abroad (see below).

Recycling plants have been succes-
sively acquired in Serbia?* (in 2010,
with annual maximum capacity 38 400
t) and Romania®? (in 2011 - annual
maximum capacity of 38 400 t of lead
and lead alloys). The decisive step to-
wards full vertical integration was taken
in 2017 with the acquisition of Piombif-
era Italiana S.p.A.23 - the third-biggest
Italian company for recycling of batter-
ies with recycling capacity of 70 thou-
sand t per year. The total maximum
capacity of the recycling installations
operating in the 4 countries is 185 200
t of waste batteries. It should be not-
ed that the capacities indicated above
are related to the potential recycling
capacities, while in practice they are
used in compliance with the applicable
integrated permits under the regula-
tions of Industrial Pollution Prevention
and Control (IPPC)24,

The integration across the value
chain stages and the capacity expan-
sion? is a recurring strategic line fol-

20 See draft Regulation of the European Parliament
and of the Council on batteries and waste batteries
repealing Directive 2066/66/EC and amending Regula-
tion (EU) 1020/2019, p. 11

21 See here

22 Ibidem.

23 See here

24 See here

25 See here
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lowed by the market players. The main
reason for this is that the big com-
panies aim at closing the cycle in the
most effective way possible and there-
fore produce both batteries and the
main raw materials needed for them.

This vertically integrated model has
an impact not only on the cost-effec-
tiveness, but also on the other compo-
nents of sustainable development:

[] Saves extraction and process-
ing of new raw materials.

[0 Prevents the discharge of lead
and electrolyte in the environment.

1 Guarantees a transparent and
easily traceable process from a fi-
nancial point of view?® at any stage
of the recycling process.

[l Allows the regulation and
control over the recycling process
across the entire supply chain and
prevents the “scattering” of re-
sponsibility for the compliance to
environmental standards. %/

[l Creates employment in re-
gions with unstable or low eco-
nomic activity for groups of the
population who are in need of sta-
ble employment with additional
social benefits.

The demand for lead-acid batteries,
resp. of raw materials for their produc-
tion, has been on the rise. The increase
is due to two major factors - the in-
crease in the number of motor trans-
port vehicles in countries in a phase of
economic growth, as well as the use of
renewable energy sources (the batter-
ies are necessary to “store” the pro-
duced energy, see hereinabove). The

26 See here
27 See here



https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:4b5d88a6-3ad8-11eb-b27b-01aa75ed71a1.0021.02/DOC_1&format=PDF
https://monbatgroup.com/en/our-identity/history
https://monbatgroup.com/en/monbat-ad-acquired-recycling-facilities-italy
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Integrated_pollution_prevention_and_control_(IPPC)
https://monbatgroup.com/en/our-strategy/group-strategy 
http://13229466_1_monbat_ad_-_wt_summary_of_environmental_legal_compliance_review_findings.pdf
https://monbatgroup.com/en/sustainability/corporate-social-responsibility-reporting 

batteries contain a significant volume
and weight of lead components -solid
lead or lead oxide in a powder form.
Hence, the main common priority for
the operators of recycling facilities, the
producers and institutions in the EU, is
to provide sufficient and reliable sourc-
es of secondary lead.?® The Monbat
Group does not make an exception as
its standard and sustainable practice is
to continuously increase the quantities
of secondary lead and to optimize the
processes for its recycling. The entire
recycling process across the supply
chain is strictly administratively regu-
lated?® - the import and export of lead
scrap for recycling is carried out sole-
ly based on issued notifications by the
competent administrative authorities
(the Ministry of Environment and Water
in Bulgaria) and its transport from the
source to the destination point is con-
trolled and recorded in the respective
registers. An independent audit®° of the
processes at the Monbat Group com-
panies in 2020 has ascertained that all
necessary requirements are met and
duly documented.

Additionally, lead-antinomy and
lead-calcium alloys are produced in the
process of lead recycling thus saving
additional extraction of underground
minerals and further energy load for
their processing. Monbat Recycling has
been also working on a separate pro-
ject for recycling of tin from the used
lead-acid batteries.

28 See more on the initiative of ILA on the provision of
reliable supplies of lead and lead compounds

29 See p. 1-2

30 See the conclusions in the report of Wolf Theiss
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https://monbatgroup.com/sites/monbat/files/13229466_1_monbat_ad_-_wt_summary_of_environmental_legal_compliance_review_findings.pdf

Polypropylene

Polypropylene is the main ma-
terial used in the production of the
lead-acid battery boxes and other
additional elements in them. Its unique
qualities and adaptability to various
manufacturing techniques make it an
indispensable material for a vast range
of industrial and consumer products.
One of its main characteristics is that it
can be used also as a plastic material,
as well as a fiber (e.g., badge bands
are made from polypropylene).

The risks of the material for the
environment are related mainly to its
slow degradability pace in nature - be-
tween 20 and 30 years. Quite often
substances and compounds are includ-
ed in the material as additives, which
upon breakdown leads to pollution of
water and soils. The major risk related
to polypropylene battery boxes is the
content of lead paste and sulfuric acid
deposited on the material.

Monbat recycles 100% of the poly-
propylene (brand 7523) obtained from
the utilization of used batteries in its
own installations. The end product
- polypropylene granulate - is used
in the production of new batteries,
whereas over the past 10 years the
share of recycled polypropylene varies
between 96 and 100%. The average
annual amount of recycled and re-
used polypropylene for the Monbat
Group is about 2400 t.
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Electrolyte

Electrolyte is the liquid contained
in the lead-acid batteries so they
can operate as designed. It is a solu-
tion of sulfuric acid and water, which
contains charged sulfate and hydrogen
ions. It should be noted that the elec-
trolyte in new batteries hardly contains
any lead, lead compounds and sulfu-
ric acid. The electrolyte contained in
any obsolete and ready for utilization
lead-acid batteries is a dangerous and
toxic product, and its leakage into the
environment may cause serious pol-
lution and can be harmful to human
health - the liquid contains a danger-
ous concentration of sulfuric acid and
lead (in a waste battery) and its careful
utilization is essential for the ultimate
battery recycling. Two main approach-
es may be applied to the electrolyte:

1 Neutralization and converting
it to a non-hazardous liquid that
may be discharged into the indus-
trial sewerage system;

1 Processing of sodium sulfate
(in powder form) to be used in the
production processes for deter-
gents, glass or textile.

At Monbat’s production facilities the
electrolyte is processed into sodium
sulfite, which is obtained also in the re-
cycling of lead paste. On average per
year, Monbat recycles about 8000
t of electrolyte, for which there is
constant demand and long-term
purchase and sale agreements
with detergent producers (laundry
and dishwashing detergents), glass
and paper producers in Bulgaria and
abroad.

14
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Water and Water Resources

Water is both one of the most
valuable natural resources and one
of the most important “production
consumables” in the operation of the
Monbat Group companies. The appli-
cation of modern technologies to the
treatment and recycling of water re-
sources, the strict control and intro-
duction of innovations in this recycling
production segment are just as impor-
tant in upholding the circular economic
principles.

To secure optimal conditions for the
recycling and production process, the
following types of water resources are
used on the production sites in Mon-
tana and Dobrich:

e Industrial water -supplied by the
pumping station built for own account
in Montana, Izvorska Bara (Parta) ca-
nal, by virtue of a Water Use Permit
issued by Basin Directorate of Water
Management - Danube Region for an
amount of 390 thousand cubic meters
(m3). The main use of the industrial
water is for:

[1 Cleaning production halls

1 Sprinkling and washing thor-
oughfares and working sites on the
territory of the production facilities
in Montana and Dobrich

1 Standard operation of the lo-
cal wastewater treatment plants
(LWWTP)

e Cooling water - supplied by pump-
ing stations along separate pipelines to
the moulding shops of both production
sites (in Montana and Dobrich).

e Conditional clean water — used in
the production of electrolyte. To this
end, Monbat AD and Start AD have
contracts with water supply and sew-
erage operators in Montana and Do-

brich under which they are to supply
conditional clean water and there are
no limited annual quantities.

e Underground water — used as cool-
ing agent in the forming moulds dur-
ing the charging of batteries. At both
production sites, in order to reduce the
guantities of used water, the under-
ground water is closed in the so-called
“re-cycle” where it passes through the
cooling system and is then directed to-
wards the forming moulds. The water
gets filtered through sand and fine fil-
tering and is directed back to a reser-
voir on the plant site. Treated waste-
water is used again for cleaning and
sprinkling of the production premises
and sites outdoors, as well as for irri-
gation of green areas.

R Industrial water — supplied by
ﬂﬂﬂ the pumping stations for own
' account in Montana and Dobrich
:

Cooling water —-fed from
the pumping stations
to separate pipelines

Conditional clean water -
used in the electrolyte
production

Underground water —used
as cooling agent in forming
moulds.
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There is a tube well built on
Monbat’s production site ("Tube well
Monbat”) for which a permit has been
issued by Basin Directorate of Water
Management - Danube Region with au-
thorized annual volume of 189 216 m?.

At the production site of Start
AD, Dobrich, the water is extracted
from own water source - a tube well
(Tube Well Start-Dobrich) for which a
permit has been issued as well by the
Basin Directorate of Water Manage-
ment - Danube Region with authorized
annual volume of 78 840 m?3.

The reduction of water resources
utilized for recycling is a major goal
in the innovation projects of Monbat
Recycling EAD. To this end, the latest
technological solutions are mobilized
and effectively implemented as to save
water for the processes and/or reduce
the volumes, which are difficult to treat
for harmful fractions.




Industrial end-waste at Monbat

A relatively small portion of the
mass and the volume of waste bat-
teries is not subject to recycling -
this is how the industrial end-waste is
formed. There is no economically jus-
tified use for the waste so it is being
handed over to companies licensed by
the Ministry of Environment and Water
(MoEW) and controlled by the Regional
Inspectorate for Environment and Wa-
ter (RIEW). The industrial end-waste
includes:

Polyethylene separator - permea-
ble membranes holding the positive
and negative battery grids. These are
placed and each grid is “packed” in a
separator (hence their name). The
main function of the separators is to
separate the two electrodes and pre-
vent short circuit, allowing at the same
time other chemical processes to run
through so the battery could function.
The separators are critical technologi-
cal components in the lead-acid batter-
ies, because their malfunction harms
the battery irreversibly. In fact, the
most common mechanical reason for
the battery “demise” is the leak of any
of the separators.

The separators are made from a pol-
ymeric material (most often, in modern
batteries this is specially treated poly-
ethylene) so they acquire chemical and
electrochemical stability in their func-
tional environment - electrolyte and
electrode materials. The structure and
properties of separators have a major
impact on the performance of the bat-
tery — power, lifecycle, safety, etc.

As far as the recycling of waste
batteries is concerned, the polyethyl-
ene separator currently is not subject
to economically justifiable recycling,
therefore handed over to specialized
companies for storage, as it is classi-
fied as a hazardous waste due to the
residual lead content, lead compounds
and electrolyte sulfuric acid. The mass
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of the separator after the waste batter-
ies crashing is very low as compared
to that of the other elements - after
draining off the electrolyte, the separa-
tor dries up quickly and its mass would
not exceed 2-3,5% of the total battery
mass. Nevertheless, significant quan-
tities of recycled batteries also create
significant volumes of polyethylene
separator which are to be duly stored
in compliance with the requirements
and recommendations of the regulato-
ry authorities.

Waste batteries recycling com-
panies seek technological solutions
for dealing with the “end” status of
this type of industrial waste in two
major directions:

[0 Physical and chemical treat-
ment of the polyethylene separator
up to the state of a non-hazardous
waste, which may be safely stored
and/or incinerated.

[l Chemical treatment of the pol-
yvethylene separator, aiming the
extraction of the silica compounds
to be used in the production of new
separators.

The Monbat Group companies
explore both areas, where the phys-
ical and chemical treatment project is
managed by Monbat Recycling, while
the innovative technology for extrac-
tion of silica compounds is developed
by Italian subsidiary STC Srl. The latter
is expected to be launched as a pilot
project for commercial use.

The quantities of polyethylene
separator generated annually from
the recycling of waste lead-acid bat-
teries at the production sites of Mon-
bat Group in Bulgaria range between
300 and 350 metric tons (MT).




Slag from lead recycling. The slag is
an end product in the primary and sec-
ondary lead industry generated from the
smelting of lead and lead compounds.
The build-up of large slag volumes
from medium and large-scale lead re-
cycling poses environmental risks that
need to be addressed by coordinated
effort of the institutions, producers
of secondary lead and by the special-
ized licensed companies in charge of
slag storage and/or treatment. Under
certain conditions, additional valuable
secondary raw materials may be ex-
tracted in further lead slag processing,
i.e. silica, calcium, iron and zinc. After
such processing the slag may be safely
utilized in the composition of building
materials, e.g., road pavements and in
concrete mixtures, yet this type of pro-
cessing (with geopolymers and glass
ceramics) requires significant energy
resources and has limited application.

Annually, Monbat’s recycling
production generates various
quantities of lead slag in the first
and second production cycle, hence
in 2019 it reached 1596 MT>'. Con-
tracts have been signed for all volumes
with licensed storage and/or treatment

operators.

31 See RIEW-Montana. Annual State of the Environ-
ment Reports by operators - EEA (government.bg)
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http://eea.government.bg/bg/r-r/r-kpkz/godishni-dokladi-14/index
http://eea.government.bg/bg/r-r/r-kpkz/godishni-dokladi-14/index

Transparency of applied principles and practices

In its capacity of a large-scale, pub-
lic listed industrial company Monbat AD
discloses information about all signifi-
cant events, decisions and processes
related to the application of the circular
economic processes. The non-finan-
cial information disclosure helps the
transition management toward a ful-
ly sustainable business model, which
integrates the long-term profitability.
The disclosure of additional informa-
tion such as internal information un-
der Art. 17, § 1 in connection with
Art. 7 of Regulation No. 596/2014
of the European Parliament and of
the Council further contributes to
the transparency and confidence of
investors and other stakeholders.

The Monbat Group publishes annual-
ly a Consolidated Non-Financial State-
ment3?, which includes important data
related to sustainability (material, social
and environmental factors) to ensure
true, objective and comprehensive risk
assessment and further promote trust
by all stakeholders. The major prem-
ise of Monbat’s corporate philosophy33
is that sustainable development must
be fully integrated into the structure of
the company and its corporate values -
ambition to excel expectations, flexibil-
ity, high quality and integrity. Monbat
strives to ensure sustainable develop-
ment, aiming at the three major target
areas - business, company team and
environment. The disclosure of non-fi-
nancial information contributes to the
assessment, monitoring and manage-
ment of both performance results and
impact on society.

Additionally, in the event of emer-
gency situations, the company seeks
independent risk assessment and op-
tions to reduce and/or eliminate the
risks. The risks of possible adverse ef-
fects are assessed and solutions are
sought to deal with them as soon as
possible. In the case with the prosecu-
tor investigation in May 2020, industri-

32 See here
33 See here
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al end-waste (polyethylene separator)
had been found to be unscrupulously
stored by third-party companies con-
tracted. In June 2020, the Board of
Directors of Monbat AD appointed the
international legal firm Wolf Theiss and
assigned an independent audit3 to as-
certain the compliance of Monbat AD
and its subsidiary Monbat Recycling
EAD to the environmental protection
requirements from a corporate point of
view, regarding lead-acid battery recy-
cling. The audit has found out that both
companies have been maintaining a
good level of organizational, documen-
tary and operational measures in line
with the complex permit and the re-
guirements of the applicable legislation
in the field of environmental protection
and waste management.

34 See here



https://www.monbatgroup.com/sites/monbat/files/5mb_consolidated_nonfinancial_declaration_monbat_31122018_eng.pdf
https://monbatgroup.com/en/sustainability/sustainability-actions 
https://monbatgroup.com/sites/monbat/files/13229466_1_monbat_ad_-_wt_summary_of_environmental_legal_compliance_review_findings.pdf 

Legal framework and dialogue with the institutions

The business activities of all
companies in the Monbat Group
are subject to strict applicable reg-
ulation, requiring continuous and
strict internal control, compliance
with the legal framework of the
Republic of Bulgaria and the EU
and constant proactive dialogue
with the institutions that apply the
relevant laws and bylaws. More
specifically, these are:

At national level:
1 Environmental Protection Act;
1 Waste Management Act;

O Ordinance on batteries and ac-
cumulators and waste batteries and
accumulators (promulge. SG No.
2/2013), etc.

At EU level:

1 Directive 2008/1/EU concerning
integrated pollution prevention and
control;

O Directive 2006/66/EC on batter-
ies and accumulators and waste bat-
teries and accumulators (amended
by Directive 2013/56/EU);

O Framework Directive 2008/98/
EC on waste, amended by Directive
2018/851/EU;

1 Regulation (EU) No. 1013/2006
on shipments of waste;

O Directive 2004/35/EU on envi-
ronmental liability with regard to pre-
vention and remedying of environ-
mental damage

[ Basel Convention on the control
of transboundary movements of haz-
ardous wastes and their disposal.
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Monbat holds and maintains the
relevant permits for production and
recycling of lead-acid batteries,
whereas the most important is the
complex permit No. 2-H3/2019.
The company also applies a cus-
tomized scheme of extended pro-
ducer responsibility in compliance
with the Waste Management Act.

In line with these legal require-
ments, Monbat has been providing
regularly and/or upon request by
the competent administrative au-
thority detailed information about
its activities and procedures and
has been seeking partnership pro-
actively.

Ways to solve the case of 2020-
2021.

In the context of its constructive
social responsibility, Monbat AD takes
heed of the circumstances caused by
third parties. The company is taking an
active approach to eliminate the conse-
guences by virtue of Art. 7, para. 2 of
the Waste Management Act (WMA)3>.
The main principle in solving the issue
is to take the approach of constructive
responsibility in close partnership with
MoEW, RIEW and the other responsible
regional administrations in the regions
where there are unscrupulously stored
guantities of the industrial end-waste -
polyethylene separator.

A “Program for reverse treatment
of polyethylene separator” was pre-
sented to the attention of MOEW on
14.09.2020 whereas the company and
its subsidiaries Monbat Recycling EAD,
S.C. MONBAT RECYCLING S.R.L. - Ro-
mania and MONBAT PLC d.o.0. — Serbia
explicitly stated their willingness to ac-
cept for storage and disposal on their
own behalf and for their own account
the industrial end-waste (polyethyl-
ene separator) - a total of 3590 met-
ric tons (MT). After the clarification of

35 See here



https://monbatgroup.com/en/monbat-ad-starts-reversed-treatment-polyethylene-separator-according-signed-memorandum-ministry 

all details, on 02.03.2021 Monbat AD
and MoEW signed a Memorandum on
the implementation of Art. 7, para. 2
of WMA under which the company un-
dertakes to eliminate the consequenc-
es of the unscrupulous management
of polyethylene separator handed over
by third-party contractors licensed by
MoEW and obliged to ensure reliable
storage and/or recovery of industrial
end-waste. The main elements of the
program to be implemented so as to
ensure the solution of the case include
the following steps and activities:

[0 Investment in an installation for
disposal (washing and separation) of
polyethylene separator waste. After
the procedure the two waste subprod-
ucts (polyethylene and ABS/acryloni-
trile butadiene styrene) will be catego-
rized outside the norms for hazardous
waste and can be then stored as con-
ventional waste, or will be incinerated
risk-free in the incinerators at concrete
production plants or by licensed incin-
erators. The project has been approved
by the Board of Directors of Monbat AD
and has been included in the invest-
ment program of the company and the
finances for its realization have been
secured.

[0 The capacity of the disposal in-
stallation will be used as a priority for
the treatment of the quantities accept-
ed by virtue of the signed Memoran-
dum by mid-2022.

[0 Monbat will use its full agreed
guota for recovery of polyethylene sep-
arators for 2021 in Germany under a
long-term agreement signed with Eco-
bat/Muldenhitten Recycling und Um-
welttechnik GmbH?3¢. The commitment
is to secure for own account the treat-
ment of 300 MT within a two-month
period of the issue date of the notifica-
tion for waste transport.

36 See here
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[0 The full free storage capacity of
400 MT (as of March 2020) will be used
at the site in Montana and up to 400
MT of polyethylene separator will be
transported and temporarily stored for
own account in compliance with Art. 7,
para. 2 of WMA, pursuant to the rec-
ommendation of RIEW-Montana. Based
on the recommendation specifically,
the capacity will be used for temporary
storage by 31.05.2020. The program
was launched on 16.03.20213% with
the withdrawal of 369 MT of polyeth-
ylene separator of unknown origin and
generator from the Lakata area on the
territory of the town of Cherven Bryag.
The process was successfully complet-
ed on 01.04.20213% and the area was
thoroughly cleaned from the wastes,
which were transported to the site in
Montana in compliance with WMA.

37 See here
38 See here



https://www.ecobat.com 
https://monbatgroup.com/en/monbat-ad-starts-reversed-treatment-polyethylene-separator-according-signed-memorandum-ministry
https://monbatgroup.com/en/first-volumes-polyethylene-separator-unscrupulously-stored-third-parties-were-withdrawn-own-account 

In conclusion

This White Book is designed and
developed as a dynamically updat-
ed document in which the Company
wishes to provide most detailed and
accurate information about its overall
sustainable development policy, inno-
vations and circular economy. The reg-
ular updates and their popularization
aim to make sure that all stakeholders
will be duly informed of all and any ac-
tions and activities.

Monbat has been developing and
expanding the scope of the applica-
ble circular industrial processes since
2000. The company and its subsidiar-
ies are part of the European supply and
production in the lead-acid starter and
industrial batteries sector, which cre-
ates jobs, generates sustainable eco-
nomic growth, and further contributes
extensively to the reduction of the im-
pact on the environment. Proof for the
continuous and strict compliance with
the legal framework in the Republic of
Bulgaria and the EU are the results and
conclusions from the regular and ad
hoc inspections and audits of all pro-
cesses and activities performed by the
companies within the economic group.
The audit of the supply chains further
shows that the rules applied are very
demanding and do not allow deviations
from the required standards. All con-
clusions point to a high level of compli-
ance and appositeness of all legal and
regulatory requirements.

Monbat has assumed constructive
responsibility in solving the case of
the end-waste (polyethylene separa-
tor) handled by third parties, which
has been found to be unscrupulously
stored, and acted proactively in order
to neutralize its unfavorable impact for
both society and environment.
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