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«Forty years ago, we set out

to shape a sustainable future.
Continuous innovation is the key
to our success.»

HARTMUT SCHOON, CEO ENNEATECH AG
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ecovadis

Sustainability Rating
SEP 2026

ENNEATECH AG has earned a Platinum Medal, a recognition awarded to the Top 1% of companies
assessed by EcoVadis in the 12 months prior to the medal issue date. It reflects the quality of the
company’s sustainability management system and demonstrates a commitment to promoting
transparency throughout the value chain.

«What we do today determines
what the world will look like tomorrow.»

MARIE VON EBNER-ESCHENBACH

ABOUT US

Turning industrial plastic waste into
high-performance materials

ENNEATECH AG, based in GroBefehn (East Frisia), is one of Europe’s leading
manufacturers of recycled engineering plastics. Since our founding in 2009,

we have developed and produced sustainable recyclates, combining commercial
success with environmental responsibility.

Using energy-efficient, low-emission processes, we turn industrial plastic waste
into high-performance compounds. These meet the most demanding industrial
requirements for quality, functionality and durability. Our products are used in the
construction, automotive, electrical and textile industries, where they contribute
to the sustainable transformation of these sectors.

As a medium-sized company, we set standards in quality, traceability
and efficiency. This is made possible by a dedicated team, state-of-the-art
laboratory equipment, ISO-certified processes and digitally controlled production.

We support our customers as a partner, offering application-specific formulations,
technical advice and many years of materials expertise.

ENNEATECH stands for a functioning circular economy in which plastics are

preserved as a valuable resource. Rooted in the region, active worldwide -
we are shaping the change.
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HISTORY DETAILS

HISTORY OF COMPETENCE
IN PLASTICS

R.&J.Begkmann * Poly-Beek Kunststoffhandels Poly-Beek India Pvt Ltd Acquisition of REGO- ENMEATECH AG
™ Kunststoffe GmbH (1991-2002) {2003-2013) Polymer GmbH, Michelstadt tlakes over Poly-Beek
s : WEK-Kunststoff- Amber Waste Acquisition of fibre
f:gngﬁr: mfmp:g:::ﬁgn verwertungs GmbH & Co.KG Recycling Pvt Ltd recycler Poly-One,
Lt ¥ (18982-2002) {2003-2013) Turkey
* ENNEATECH
- G G PO s
Beeko-Plast * Poly-Beek Acquisition BRI EOYMER
Kunststoffe Kunststoffe GmbH & of REPA,
(1990-2002) Co.KG (2002-2013) Sangerhausen * ENMEATECH AG
Start of Plastics PA Fibre Foundation of Integration of Innovation Beyond Closed Loop
- Recycling Recycling ENNEATECH AG Poly-Beek Activities Recycling Solutions
1982 1983 1985 1990 19971 1992 2002 2003 2003 2004 2005 2008 2009 2013 2014 2018 2020 2021 2022 2025
Foundation of Entry into the recycling Focus on Expansion of Development of concrete From recycler to
' R.&J. Beekmann Kunststoffe. of technical polyamide fibres. engineering polymers the raw material base and fibres and technical partner for circular value
Film regranulation and Foundation of today’s and sustainable materials. recycling capacities. PA compounds. creation. CSRD reporting,
e ; : 2 lastics recycling. material expertise. PCF, EPDs and customised
Grinding of Expansion of Expansion of Partial Regranulation Closed-Loop P yerme . circular solutions
engineering plastics, plastics trading plastics trading acquisition of of PBT and PET Solutions ’
polyolefins and PVC Ekural's machinery
PVC drying Polyamide fibre Expansion of fibre Takeover of Poly-Beek Development
regranulation regranulation in Kunststoffe's of high-impact
Grossefehn operations compounds
Film regranulation AGPR PVC floor End of DSD contract; Compounding and Development of fibres Commissioning of
covering recycling start of plastics recycling plastics trading for concrete compounding plant
in India applications

From Recycling Pioneer to Circular Materials Company.
More than 40 years of plastics expertise.
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2009

Year of establishment

40+

Years of experience

ENNEATECH AG
FACTS AND FIGURES

48 6

Employees Nationalities

1ISO 9001

since 2015

1ISO 14001

since 2015

ISO 50001 20000

since 2011 t/a regranulation capacity

6400

t/a compounding capacity

100%

green electricity

33.000 4000

m?2 production site t/a regrinding capacity

3

Shifts per day

DIN EN 18065:2025-11 11 /

Data Quality Level

First aiders Certificates
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CERTIFICATES, REPORTS &

SUSTAINABILITY CREDENTIALS

Product and Environmental Declarations

Transparent information on our products
and their environmental impact

ENVIROMENTAL
PRODUCT
DECLARATION

===EPD

ENTRON eco A — PA6.6 Granules
Environmental Product Declaration (EPD)
\EPD number: EPD-IES-00234-00103

ENTRON ECO B - PA6-Granules
Environmental Product Declaration (EPD)
EPD number: EPD-IES-00234-00204

~

/
@ Sustainability, CO, & Energy

Our commitment to a climate-friendly
and resource-efficient future

Fiihrender Hersteller
fr taxonomiefahige
Kunststoffgranulate

oo Qi s

enercity

Sustainability
Report 2025

Carbon Footprint
SKZ certificate

Green electricity certificate
100% renewable energy

enercity -
Our energy partner

/

/
Management Systems & Certificates

Certified processes for quality, energy
and the environment

‘! ® ;' bregau zert

TISAX

Zertifizierung EERETINE
Zertifizierter
Entsorgungsfachbetrieb
ISO 9001 ISO 50001 1ISO 14001 Tisax Bregau Zert
Quality- Energy- Environmental- Information security in Certified specialist waste

the automotive industry

\HEiHHgEHWGHt managemem company

!nanagemem

~

/

-
@ Ratings, Initiatives & Funding

Awards and partnerships for a sustainable and innovative

future
> WE SUPPORT
PLATINUM BAL C
— g ~
ecovadis 5 Ny Blr\‘\ s
Sustainabllty Rating ] ’f LT
SEP 2026 -21!
=N
EcoVadis UN Global Compact R&D funding BinSG
Platinum rating For responsible business BSFZ 2025 Compliance & responsible

supply chains

K(tom%)

~
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ENNEATECH AG - CORPORATE EMISSIONS

Sustainable. Measurable. t CO,e per year

Future-proof. _ 99%

within 10 years

t CO,e

4,000
3,500
3,000
2,500
2000 Green electricity from 100% hydropower
1,500
1,000

500
71 51 40 38 35 NET ZERO

3,247
2132

2015 2017 2018 2019 2020 2021 2022 2023 2024 2025 2028
Target

I t CO.e per year

CO2-TRANSFORMATION
OUR PATH TO NET ZERO

(Scope 1 & 2)

Measures implemented

Heating

Geothermal heat pump instead of gas heating

Mobility

Electric instead of diesel forklifts

@ Transparency

Digital energy meters and machine monitoring

Lighting

Switch to LED

Drive technology

Energy-efficient motors

Next Steps

SOLAR ENERGY

Photovoltaics on production hall roofs

€ WIND ENERGY

On-site wind turbine

«Reducing our carbon footprint is the
challenge we face in the future.»

DAJA BILDHAUER, CHAIRWOMAN OF THE SUPERVISORY BOARD
ENNEATECH AG
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SUSTAINABILITY
THE CORE OF OUR BUSINESS

Our founding principle: Recycled engineering plastics
with less CO2 — with the same or better quality

We demonstrate our commitment by:

¢ Placing sustainability at the core of our operations.

* Holding certifications such as ISO 14001 and ISO 50001 and achieving
EcoVadis Platinum for sustainability and quality.

e Reducing carbon emissions with certified recycled materials
supported by EPDs.

¢ Utilising 100% renewable energy for environmentally
responsible production.

¢ Creating a positive impact for the planet

and future generations. P

PLATINUM [P

ecovadis

«ENNEATECH - Sustainability Rating
Living responsibility, securing the future.» SEP 2026

HARTMUT SCHOON, CEO ENNEATECH AG
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THE UN SUSTAINABLE
DEVELOPMENT GOALS

Key sustainability objectives

USTAINABLE £ s
EVELOPMENT \J %uu® ALS

The 17 United Nations (UN) Global Goals for Sustainable Development —
the Sustainable Development Goals (SDGs) — are a roadmap for the future.

ND GOOD HEALTH QUALITY GENDER CLEAN WATER They are aimed at governments worldwide, the private sector, academia and
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION civil society. Only by working together can we permanently preserve our natural
® oo o . resources and ensure a dignified life for all.
) L )
Mﬁﬂw ' |!ﬂ ' As a company, we too want to contribute to this vision of a future worth living.
We put it this way: «We want to be fit for our grandchildren».
e T We have aligned our sustainable actions with various SDGs at two levels:
DECENT WORK AND REDUCED 4] SUSTAINABLE CITIE: rimary and secondary goals. The primary goals directly relate to our
ECONOMIC GROWTH 1 INEQUALITIES ]_”J 'AND COMMUNITIES i / : yg : y9 /
core business.
/\/ = T
_— "e
I' ‘ L] ’ o
v *
CLIMATE LIFE PEACE, JUSTICE PARTNERSHIPS
1 ACTION 1 BELOW WATER 15 ONM LAND 1 AND STRONG 1 FOR THE GOALS “” 01&#-'--:.‘04’
INSTITUTIONS el S % United Nati
n ‘e z % %= United Nations
@ > &2’/ Global C L
N %, \ ¢ Global Compac
‘ 4
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We contribute to these
secondary objectives through the
supporting aspects of our
sustainable business operations.

16

DECENT WORK AND
ECOMOMIC GROWTH

PEALE, JUSTICE
AND STROMG
INSTITUTIONS

SECONDARY
SUSTAINABILITY OBJECTIVES

Decent work and economic growth

Sustainability has many facets. We offer our approximately 48 employees a secure,
fairly paid and rewarding workplace. Every year, we train young people to become industrial
clerks, process mechanics or machine and plant operators.

Life on Land

Protect and restore terrestrial ecosystems and promote their sustainable use; manage
forests sustainably; combat desertification; halt and reverse land degradation; and halt
the loss of biodiversity.

Peace, justice and strong institutions

We regard integrity — the alignment of words and deeds, compliance with the law
and acting in accordance with the principles of fairness and inclusion — as the foundation for
all members of society to work together towards a better future.

Partnerships to achieve our goals

We are in close contact with other stakeholders in the plastics industry to further develop
environmentally friendly plastics and increase their acceptance on the market.

1

KEY
SUSTAINABILITY OBJECTIVES

CLIMATE
ACTION

Sustainable consumption and production

Our granules and compounds made from recycled raw materials and our innovative polyamide
fibres for concrete provide enormous CO2 savings for our customers — in plastics processing,
the automotive and electrical industries and the construction sector, for example.

Climate protection and clean energy measures

Not only are our products sustainable, but we also rely on comprehensive energy
management in development and production, which we are continuously improving.
We make an active contribution to clean energy through a wide range of measures.

Industry, innovation and infrastructure

Our team has managed to develop new, high-quality engineering plastics that are not only
more sustainable, but also meet and in some cases significantly exceed the quality standards
of new materials. We work closely with universities, non-university research institutions and
other companies in the industry.
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Polymer

Art.-No.
Polymer

Colour
Farbe

Modifications
Modifikationen

Application
Anwendung

Physical and Thermal Properties
Physikalische und Thermische Eigenschaften

Viscosity Number

Sulfuric
Viskositatszahl Acid
Relative Viscosity Sl
Relative Viskositat Acid
Ash Content @
Glihrickstand 650°C
Moisture Content @
Feuchtigkeit 140°C
Melting Temperature
DSC
Schmelzpunkt
Density 1so
Dichte 183
Mechanical Properties
Mechanische Eigenschaften ISO
Tensile Strength
S 527 (DAM)
Zugfestigkeit
Tensile Modulus
R 527 (DAM)
Zug-Elastizitatsmodul
Elongation at Break
527 (DAM)
Bruchdehnung
Charpy Impact Strength 179
Charpy-Schlagzahigkeit (DAM)
Charpy Impact Notched Strength S

Charpy-Kerbschlagzahigkeit

cm?/g

glcm?®

UNIT

MPa

MPa

kJ/m?

kJ/m?

ENTRON eco
AMC

17100
PA 6.6

multi
colour

REGR
unfilled

Extrusion &
Inj. Moulding

150 - 188

2,7-3,2

<0,5

<0,3

255 - 265

112 -114

80

3000

20

n.b.

ENTRON eco
AMC

17180
PA 6.6

multi
colour

REGR
unfilled

Extrusion &
Inj. Moulding

142 - 165

2,6-29

<0,8

<0,5

255 - 265

112-1,14

80

3000

20

n.b.

ENTRON eco
ANC

17000
PA 6.6

natural
colour

REGR
unfilled

Extrusion &
Inj. Moulding

165 - 188

2,9-3,2

<0/

<0,3

255 - 265

112-1,14

80

3000

20

n.b.

ENTRON eco
ANC

17090
PA 6.6

natural
colour

REGR
unfilled

Extrusion &
Inj. Moulding

157 - 173

2,8-3,0

<0/

<0,4

255 - 265

112-1,14

80

3100

20

n.b.

ENTRON eco
A BK

17280
PA 6.6

black

REGR
unfilled

Extrusion &
Inj. Moulding

142 - 165

26-29

<0,5

<0,5

255 - 265

112-114

80

3000

n.b.

ENTRON eco
BMC

16190
PA 6

multi
colour

REGR
unfilled

Extrusion &
Inj. Moulding

142 - 189

2,6-3,2

<0,5

<0,3

220 - 230

112-114

7

3200

15

n.b.

ENTRON eco
BMC

16180
PA 6

multi
colour

REGR
unfilled

Extrusion &
Inj. Moulding

142 - 165

26-29

<0,5

<0,5

220 - 230

112-114

7S

2900

15

n.b.

ENTRON eco
BNC

16020
PA 6

natural
colour

REGR
unfilled

Extrusion &
Inj. Moulding

173 - 204

30-34

<0/

<0,3

220 - 230

112 -114

7S

2900

15

n.b.

ENTRON eco
BNC

16050
PA 6

natural
colour

REGR
unfilled

Extrusion &
Inj. Moulding

119 -134

2,3-25

<0/

<0,3

220 - 230

112-1,14

60

2200

80

n.b.

ENTRON eco
BBK

16280
PA 6

black

REGR
unfilled

Extrusion &
Inj. Moulding

142 - 165

2,6-29

<0,5

<0,5

220 - 230

112-1,14

VS

2900

15

n.b.

«Our regranulates cut CO, emissions
by up to 98 % — while delivering performance
comparable to virgin material»

ARTUR LANGE, PLANT MANAGER ENNEATECH

-

\
ENNEATECH

ENGINEERING POLYMERS

Material according to DIN SPEC 91446 |

o

|

Product Name: ENTRON eco A MC |

|

Colour: multi-coloured |

I Condition: Regranulate |
PCR PIR
MC SC
L6 1L f|Lee ]
Recyclate: 155 kg CO; eq. per ton
Virgin: 6400 kg CO: eq. per ton

-

ENTRON ECO
GRANULES

ENTRON eco A Granules (rPA6.6)
ENTRON eco B Granules (rPAG)

-

REGRANULATE

ENTRON eco A-PA 6.6
ENTRON ecoB-PA 6

Certification Systems

~

’ Quality Management - 1SO 9001

‘ Energy Management —1SO 50001

I Environmental Management - ISO 14001

I Disposal Specialist - Entsorgungsfachbetrieb

Compliance - Substance Tests

‘ REACH (EU) ‘ ‘ RoHS (EU) ‘
‘ POP (EU) ‘ ‘ TSCA (USA) ‘
‘ SVHC ‘ ‘ CP65 ‘
‘ GADSL ‘ ‘ PFAS ‘

/
ENNEATECH

ENGINEERING POLYMERS

‘ Material according to DIN SPEC 91446 ‘

[ )

’ Product Name: ENTRON eco B MC ‘

’ Colour: multi-coloured ‘

PA 6 R100

’ Condition: Regranulate ‘

PCR PIR

©=% |SIENEa

Recyclate: 165 kg CO; eq. per ton
Virgin: 6500 kg CO; eq. per ton

N J
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«Sustainability is part of how we work every day.
We moved from EcoVadis Silver to Platinum within a year
and have retained that rating in 2026, keeping us among
the top 1% of companies assessed by EcoVadis.»

HARTMUT SCHOON, CEO ENNEATECH AG

ENTRON ECO

A & B COMPOUNDS

Tailor-made polyamide engineering
materials (PA6 & PAG6) based
on recycled PIR

* PIR and PCR sourced recycled polyamide (PA 6 & PA 6.6)

* Optimum performance for all processing techniques
and end use markets

* Reinforced with glass fibres and modified with additives
 Tailor-made formulations to meet customer requirements

* Chemical and Heat Resistance:
Suitable for demanding environments

* Eco-Friendly: Made from recycled materials, reducing
carbon footprint and supporting sustainability
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Polymer

Art.-No.
Polymer

Colour
Farbe

Filler/Reinforcement
Fullstoff/Verstarkungsstoff

Modifications
Modifikationen

Application
Anwendung

Physical and Thermal Properties
Physikalische und Thermische Eigenschaften

Melt Volume-Flow Rate

@275° cm?/
SchmelzvolumenflieBrate C5kg  10min.
Ash Content @
%
Glihriickstand 600°C
Moisture Content @

. . %
Feuchtigkeit 160°C
Melting Temperature

DSC £C
Schmelzpunkt
Density 1SO 5
Dichte ngg  9°m
Mechanical Properties
Mechanische Eigenschaften 1SO UNIT
Tensile Strength 527 .
a
Zugfestigkeit (DAM)
Tensile Modulus 527 .
a
Zug-Elastizitdtsmodul (DAM)
Elongation at Break 527 .
Bruchdehnung AM) 7
Charpy Impact Strength 179 5
(am)  ¥I/m

Charpy-Schlagzahigkeit

Charpy Impact Notched Strength 179

kJ/m?
Charpy-Kerbschlagzahigkeit (DAM) "

ENTRON eco
AGF30NC

703600
PA 6.6

natural
colour

30 %
glass fibre

Extrusion &
Inj. Moulding

15
30
<0,3

255 - 265

1.36

190

10000

60

10

ENTRON eco
AGF30NC

703620
PA 6.6

natural
colour

30 %
glass fibre

Extrusion &
Inj. Moulding

10
30
<0,3

2515 = 2609

1.36

190

9000

80

i

ENTRON eco
A GF35NC

703700
PA 6.6

natural
colour

35%
glass fibre

Extrusion &
Inj. Moulding

10
35
<0,3

255 - 265

1.41

200

10500

80

10

ENTRON eco
A GF50NC

703000
PA 6.6

natural
colour

50 %
glass fibre

Extrusion

10
50
<0,3

255 - 265

1.56

240

16500

80

14

ENTRON eco
A GF30 BK

723600
PA 6.6

black

30 %
glass fibre

Extrusion &
Inj. Moulding

10
30
<0,3

255 - 265

1.36

185

9100

75

10

ENTRON eco
A GF35BK

723700
PA 6.6

black

35%
glass fibre

Extrusion &
Inj. Moulding

35
<0,3

255 - 265

1.41

185

8800

75

ENTRON eco
A GF50 BK

723000
PA 6.6

black

50 %
glass fibre

Extrusion

50

<0,3

255 - 265

1.56

220

16000

75

ENTRON eco
AGF30NC

703610
PA 6.6

natural
colour

30 %
glass fibre

Inj. Moulding

20

30

<0,3

2515 = 2609

1.36

195

9600

60

10

ENTRON eco
A GF35NC

703710
PA 6.6

natural
colour

35%
glass fibre

Inj. Moulding

15

35

<0,3

255 - 265

1.41

200

10500

70

10

ENTRON eco
AGF30NC

704600
PA 6.6

natural
colour

30 %
glass fibre

impact
modified

Extrusion &
Inj. Moulding

15

30

<0,3

255 - 265

155

8100

80

15

ENTRON eco
AGF35NC

704700
PA 6.6

natural
colour

35%
glass fibre

impact
modified

Extrusion

35

<0,3

255 - 265

170

9700

85

17

Polymer

Art.-No.
Polymer

Colour
Farbe

Filler/Reinforcement
Fullstoff/Verstarkungsstoff

Modifications
Modifikationen

Application
Anwendung

Physical and Thermal Properties
Physikalische und Thermische Eigenschaften

Melt Volume-Flow Rate

@275° cm?/
SchmelzvolumenflieBrate CS5kg  10min.
Ash Content @

. . o, %
Gluhrickstand 600°C
Moisture Content @

. %

Feuchtigkeit 160°C
Melting Temperature

DSC £C
Schmelzpunkt
Density 1s0 -
Dichte 183 B
Mechanical Properties
Mechanische Eigenschaften 1ISO UNIT

Tensile Strength

S 527 (DAM)  MPa
Zugfestigkeit

Tensile Modulus

o 527 (DAM)  MPa
Zug-Elastizitatsmodul

Elongation at Break
527 (DAM) %

Bruchdehnung
Charpy Impact Strength 179
ahi A kJ/m?
Charpy-Schlagzahigkeit (DAM)
Charpy Impact Notched Strength B

Charpy-Kerbschlagzahigkeit

ENTRON eco
BGF30NC

603600
PA 6

natural
colour

30 %
glass fibre

Extrusion &
Inj. Moulding

30
<0,3

220 - 230

1.36

185

9200

85

ENTRON eco
B GF40NC

603800
PA 6

natural
colour

40 %
glass fibre

Extrusion &
Inj. Moulding

40

<0,3

220 - 230

1.46

200

11500

85

15

ENTRON eco
B GF30 BK

623600
PA 6

black

30 %
glass fibre

Extrusion &
Inj. Moulding

30
<0,3

220 - 230

1.36

175

9200

80

ENTRON eco
B GF40 BK

623800
PA 6

black

40 %
glass fibre

Extrusion &
Inj. Moulding

40

<0,3

220 - 230

1.46

195

11000

80

12

ENTRON eco
BGF30NC

603610
PA 6

natural
colour

30 %
glass fibre

Inj. Moulding

35
30
<0,3

220 - 230

1.36

185

9200

60

ENTRON eco
B GF40NC

603810
PA 6

natural
colour

40 %
glass fibre

Inj. Moulding

40

40

<0,3

220 - 230

1.46

200

12000

85

14

ENTRON eco
B GF30 BK

623610
PA 6

black

30 %
glass fibre

Inj. Moulding

35
30
<0,3

220 - 230

1.36

175

9000

60

ENTRON eco
B GF40 BK

623810
PA 6

black

40 %
glass fibre

Inj. Moulding

30

40

<0,3

220 -230

1.46

170

8800

60

10

ENTRON eco
BGF30I12NC

604610
PA 6

natural
colour

30 %
glass fibre
impact
modified

Inj. Moulding

20
30
<0,3

1

220 - 230

155

8200

85

18

ENTRON eco
BGF4012NC

604810
PA 6

natural
colour

40 %
glass fibre
impact
modified

Inj. Moulding

40

<0,3

220 - 230

175

11200

95

23
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ENTRON ecoBF NC 600790 ENTRONECOB
Passes GWF| 850°C Test F NC 600/90

The Future of Electrical EQuipment
Combining Safety and Sustainability with
the ENTRON Recycled PA6 Compound

PA 6 NATURAL SUSTAINABLE COMPOUND

Our 100% recycled PAG6 product, PA6 Natural ENTRON eco BF NC 600790,
has successfully passed the GWIT (DIN EN 60695-2-13), Glow Wire Flammability Index
(DIN EN 60695-2-12), and Ball Pressure Test at 200°C (DIN IEC 60695-10-2).

This achievement highlights our dedication to safety and quality
in the engineering of plastics.

CRITICAL SAFETY HIGH-TEMPERATURE SUSTAINABILITY
TESTS PROPERTIES PROPERTIES
R-PAG NC VO Halogen Free rPAG6 NC VO
¢ GWFI * Tensile Strength e PA6 polymer matrix:
. GWIT « Tensile Modulus 100% recycled Density (g/cm?) ISO 1183-1 g/cm? 1.19
 Ball Pressure { Tensile Modulus (MPa) ISO 527-2 MPa 3500
* Impact Strength / Tensile Strength at Break ISO 527-2 MPa
GWFI 1.6 mm DIN EN 60695-2-12 °C

GWFI 0.8 mm DIN EN 60695-2-12 °C
GWIT 1.6 mm DIN EN 60695-2-13 °C
GWIT 0.8 mm DIN EN 60695-2-13 °C
Flammability (3.2 mm) UuLo4

IMPORTANCE OF THE TEST

Passing the GWIT & GWFI test signifies that ENTRON eco
B FNC 600790 can withstand high temperatures and
minimises fire risks. This demonstrates the product’s reliability

Flammability (1.6 mm) UuLo4
and suitability for use in electrical components.

Y.
. . © 0 pacezs |



The PA 6.6 compounds ENTRON eco A
12 BK and ENTRON eco A 13 BK

Our innovative compounds have been developed to offer
outstanding performance and durability, even under the
toughest conditions. Made from recycled PA 6.6, these materials

are not only extremely effective but also environmentally friendly.

ENTRON eco A I3 BK
Superior Impact Resistance, even under
extreme conditions!

ENTRON eco A 13 BK maintains its strength

even in the coldest conditions. With a notched impact strength
of 90 kJ/m? at 23°C and 70 kJ/m? at -30°C, it delivers
exceptionally high impact performance.

ENTRON eco A 12 BK High Impact Resistance

ENTRON eco A 12 BK is characterised by outstanding impact
resistance. With a notched impact strength of 13 kJ/m? at 23°C
and 10 kJ/m? at -30°C, it also delivers excellent performance
at low temperatures.

Why choose the ENTRON eco A
Impact series?

As a leading company in the technical plastics sector, we
concentrate on high-quality, environmentally friendly solutions.
Our ENTRON eco A 12 BK High Impact Resistance and
ENTRON eco A I3 BK Superior Impact Resistance products
made from PA 6.6 offer excellent impact resistance and are
ideal for challenging applications in cold weather conditions.
Both materials are made of 100% post-industrial recycling
material (PIR) and are able to reduce your ecological footprint
significantly — without compromising on quality.

These products are particularly useful in the automotive
industry, mechanical engineering and the leisure industry
and represent a sustainable and innovative solution.

PROPERTIES ENTRON eco ENTRON eco ENTRON eco
A BK A 12 BK A 13 BK

Density (g/cm?) 114 1.1 1.08
Tensile Modulus (MPa) 3000 2750 2000
Tensile Strength at Break (MPa) 80 70 50
Elongation at Break (%) 15 25 40
Charpy Impact Strength Notched (23°C) (kJ/m?) 4 13 90
Charpy Impact Strength Notched (-30°C) (kJ/m?) 3 10 70

Comparison of Charpy Impact Notched
(DIN EN ISO 179-1/1eA)

ENTRON eco A 13

Superior Impact N
Prime PA66-Ultra High

Impact Modified |
ENTRON eco A 12

High Impact L

Recycled PAG6 m

Prime PAG6

0O 10 20 30 40 50 60 70 80 90

-30°C Charpy Impact Strength Notched (kJ/m?)
[l 23°C Charpy Impact Strength Notched (kJ/m?)

ENTRONECO A
PA6.6 COMPOUNDS

High and Superior Impact.
Developed to offer outstanding performance
and durability, even under the toughest conditions.

12 BK AND 13 BK

HIGH
IMPACT
RESISTANT
DOWN TO

NEW
PRODUCTS

Al12BKand AI3 BK

PAGE 28



PCR-PA6.6 Compounds PCR-PA6 Compounds

ENTRONECO A
PCR COMPOUNDS

ENTRON ECOB
PCR COMPOUNDS

Specification ENTRON eco ENTRON eco ENTRON eco ENTRON eco
A GF15 BK PCR A GF25 BKPCR A GF30BKPCR A GF50 BK PCR
Art.-No. 723301 723501 723601 723001
Polymer PCR - PA6.6 PCR - PA6.6 PCR - PA6.6 PCR - PAG.6
Colour black black black black Specification ENTRON eco ENTRON eco ENTRON eco ENTRON eco ENTRON eco
Farbe B GF15 BK PCR B GF15 BKPCR B GF30 BK PCR B GF30 BK PCR B GF30 BK PCR
Filler/Reinforcement DIN EN SO 3451/ Muffle 15 % 25 % 30 % 50 % Art.-No. 623300 DV 623312 623600 DV 623612 DV 623613
Fillstoff/Verstérkungsstoff Furnace /6007C Polymer PAG GF15 PAG GF15 PAG GF30 PAG6 GF30 PAG GF30
g:r'g;” black black black black black

mecna“icaLP’é’Pe”iei ; . - Filler/Reinforcement DIN EN ISO 3451/ Muffle 15 % 15 % 30 % 30 % 30 %

echanische Eigenschaften Flllstoff/Verstarkungsstoff Furnace /600 °C glass fibre glass fibre glass fibre glass fibre glass fibre
Tensile Strength
Zugfestigkeitg DINEN IS0 527-2/ 1A MPa 15 150 160 210 &egzl‘;';def?r”atft’i‘;n >80% PIR >80% PIR and PCR | >65% PIR >65% PIR and PCR | >75% PCR
fensile Modulus DIN EN ISO 527-2 /1A MPa 5100 8000 9000 15000
Zug-Elastizitatsmodul
Elongation at Break : 5 Mechanical Properties
A ——— DINENISO 527-2 / 1A % 4 385 35S 3 Mechanische Eigenschaften IS0 UNIT
Charpy Impact Strength Tensile S

o DIN EN ISO 179-1eU kJ/m? 75 ensile Strength )
Charpy-Schlagzahigkeit e m 60 65 70 Zugfestigket DINENISO 527-2 / 1A MPa 120 100 165 140 100
Charpy Notched Impact Strength Tensile Modulus
DIN ENISO 179-1eA kJ/m? 1 y _ _ -
R e e /m 10 1 12 S Zug-Elastizitatsmodul DIN EN IS0 527-2 / 1A MPa 5500 9000
Elrir::%adt;r;j;gBreak DIN ENISO 527-2 /1A % 3 2.2 4 3 3
Characteristics ch I t St th
Merkmale ISO UNIT Ch:[gz—g]cial‘acgzéﬁgl?eit DIN EN ISO 179-TeU kJ/m2 50 45 73 70 70
Density Charpy Notched Impact Strength
DIN EN ISO 1183-1 ] . . . . o DIN EN ISO 179-1eA kJ/m?2 .

Dichte ey 123 152 156 156 Charpy-Kerbschlagzahigkeit ¢ fm 6.5 8 " 14 1
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ELV-derived grades made
with post-consumer automotive
recyclate (PCR)

Art.-No.
Polymer

Colour
Farbe

Recycled feedstock
in total compound (wt.%)

Mechanical Properties

. ! STANDARD
Mechanische Eigenschaften

Glass fibre content

. DIN EN ISO 1172
Glasfaseranteil

Moisture content

ASTM D6980
Feuchtigkeitsgehalt

Tensile Modulus’

e DIN ENISO 527-2 /1A
Zug-Elastizitatsmodul

Tensile stress at break’

. DIN ENISO 527-2 / 1A
Zugspannung bei Bruch

Elongation at Break®

DINEN SO 527-2 /1A
Bruchdehnung

Charpy Impact Strength’

DIN EN ISO 179-1eU
Charpy-Schlagzahigkeit °

Charpy Notched Impact Strength’
Charpy-Kerbschlagzahigkeit

DIN EN ISO 179-1eA

Density

. 1SO 1183-1
Dichte

UNIT

%

%

MPa

MPa

%

kJ/m?

kJ/m?

g/lcm?

"DAM = dry as moulded ELV = end-of-life vehicle ELV feedstock includes glass fibre

PAG6 GF 15
COMPOUNDS

ELV-Derived Grade Compared
with PIR Reference Grades

603300 623300 DV 623312
natural black black

>80 PIR >80 PIR 20% ELV
e SR
15 15 15

<0.5 <0.5 <0.5

6000 5500 5000

130 120 100

4.5 3 2.2

45 40 40

6 6 5

1.23 £ 0.02 1.23 £ 0.02 1.23 £ 0.02

ELV-DERIVED
COMPOUND DEVELOPMENT

Responding to new recycled-content requirements
in automotive applications

The EU End-of-Life Vehicles Regulation introduces mandatory recycled-plastic targets
for new vehicle types:

15%  25%

FROM FROM
1ST SEPTEMBER 1ST SEPTEMBER
2032 2036

At least 20% of the required recycled-plastic content must come from end-of-life vehicles (ELV)
or vehicle parts removed during use. These requirements create a need for technical materials
with a traceable automotive source.

In response to customer requests, ENNEATECH is developing ELV-derived PA compounds tailored

to each application. We evaluate the available feedstock and adapt the formulation to the customer’s
mechanical, processing and recycled-content requirements.
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ELV-derived grades made

with post-consumer automotive

recyclate (PCR)

Art.-No.
Polymer

Colour
Farbe

Recycled feedstock
in total compound (wt.%)

Mechanical Properties
Mechanische Eigenschaften

Glass fibre content
Glasfaseranteil

Moisture content
Feuchtigkeitsgehalt

Tensile Modulus®
Zug-Elastizitatsmodul

Tensile stress at break’
Zugspannung bei Bruch

Elongation at Break®
Bruchdehnung

Charpy Impact Strength’
Charpy-Schlagzahigkeit

Charpy Notched Impact Strength’

Charpy-Kerbschlagzahigkeit

Density
Dichte

"DAM = dry as moulded ELV = end-of-life vehicle ELV feedstock includes glass fibre

STANDARD

DINENISO 1172

ASTM D6980

DINEN1SO 527-2/1A

DINEN SO 527-2 /1A

DINEN1SO 527-2 /1A

DIN ENISO 179-1eU

DINENISO 179-1eA

1SO 1183-1

UNIT

MPa

MPa

%

kJ/m?

kJ/m?

g/lcm®

603600

natural

>65PIR

Reference
PIR-NC

30

<0.3

9500

170

80

12

1.36 = 0.02

623600

black

>65PIR

Reference
PIR - BK

30

<0.3

9000

165

75

1

1.36 = 0.02

PAG6 GF 30
COMPOUNDS

ELV-Derived Grade Compared
with PIR Reference Grades

DV 623612-001 | DV 623612-393 | DV 623612-392 | DV 623612-391
black black black black

20% ELV 30% ELV 50% ELV 75% ELV
PCRELV - 20 PCRELV - 30 PCRELV - 50 PCRELV - 75
302 302 302 302
<0.5 <0.5 <0.5 <0.5

8000 7000 6750 6250

140 130 120 100

3 4.5 5 5

70 80 75 70

14 14 12 1

1.31 = 0.05 1.33 £ 0.05 1.33 £ 0.05 1.33 £0.05

ELV-derived grades made

with post-consumer automotive

recyclate (PCR)

Art.-No.
Polymer

Colour
Farbe

Recycled feedstock
in total compound (wt.%)

Mechanical Properties
Mechanische Eigenschaften

Glass fibre content
Glasfaseranteil

Moisture content
Feuchtigkeitsgehalt

Tensile Modulus’
Zug-Elastizitatsmodul

Tensile stress at break®
Zugspannung bei Bruch

Elongation at Break'
Bruchdehnung

Charpy Impact Strength’
Charpy-Schlagzahigkeit

Charpy Notched Impact Strength’

Charpy-Kerbschlagzahigkeit

Density
Dichte

"DAM = dry as moulded ELV = end-of-life vehicle ELV feedstock includes glass fibre

STANDARD

DINENISO 1172

ASTM D6980

DINEN1SO 527-2/1A

DINEN SO 527-2 /1A

DINEN SO 527-2 /1A

DIN ENISO 179-1eU

DINENISO 179-1eA

1SO 1183-1

UNIT

%

%

MPa

MPa

%

kJ/m?

kJ/m?

g/lcm?

604000

natural

>45 PIR

Reference
PIR:-NC

50

<0.3

15500

230

3.9

S5

16

1.57 £ 0.02

PAG6 GF 50
COMPOUNDS

ELV-Derived Grade Compared
with PIR Reference Grades

DV 623000 DV 623002 DV 623003 DV 623001
black black black black

>45 PIR 30% ELV 45% ELV 75% ELV
Reference

PIR - BK PCRELV - 30 PCRELV - 45 PCRELV - 75
50 50+3 50+3 50+3
<0.3 <0.3 <0.3 <0.3
15500 13800 14000 13000

220 195 190 165

3.7 33 83 35

95 90 85 80

15 15 15 15

1.57 £ 0.02 1.57 £ 0.05 1.57 £ 0.05 1.57 £ 0.05
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CLOSED-LOOP
PROJECTS

Engineering plastics back into use

Together with partners, we collect and recover
technical plastics, then develop them into materials
for new applications.

NEW APPLICATION

Material returns to use

COMPOUND DEVELOPMENT
Tailor the formulation

USED MATERIAL
Defined source

COLLECTION & SEPARATION

With value-chain partners

MATERIAL ANALYSIS
Inspect and classify

RE-FRAME

Polyamide recovered from used window profiles is
being developed into PA66 GF25 for thermal breaks
in new aluminium windows.

CLOSED-LOOP
DEVELOPMENT

From recovered polymer to usable
raw material

RE-FRAME

Every waste stream is different.

ENNEATECH evaluates the recovered polymer and
develops a compound around the target application
and its processing requirements.

HOW WE MAKE THE MATERIAL REUSABLE

Control the feedstock

We inspect and classify incoming material
to understand its composition.

Design the formulation

We adjust the polymer blend and
reinforcements to the required properties.

Evaluate the application

We check material behaviour and processing
for the intended use.
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YOU CAN FIND US IN
THE HEART OF EAST FRISIA

© NORDEN ENNEATECH AG +49 (0) 494391990
FINLAND @ AURICH ‘ SchmiedestraBe 34 sales@enneatech.com
YFAROE ISLANDS WA @ WIESMOOR \ v 26629 GroBefehn enneatech.com

@ GROSSEFEHN

Germany
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@ LEER
BAD

L ZWISCHENAHN

@ OLDENBURG

SACHSEN
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BAYERN

unmED T D / POLAND
o GERMANY

e UKRAINE

SLOVAKIA

LIECHTENSTEIN

FRANCE FUSIERIES o MOLDOVA
ROMANIA

2 NIA
BULGARIA
MONTENEGRO

«ENNEATECH -
Living responsibility, securing the future.»

PORTUGAL

HARTMUT SCHOON, CEO ENNEATECH AG
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we turn technlcal polymers mto SUS able solutions.

ENNEATECH AG +49 (0) 494391990
SchmiedestraBe 34 sales@enneatech.com
26629 GroBefehn enneatech.com
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