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Nabaltec at a glance
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Sustainability and ESG developments
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▪ Project on energy transformation started. Goal is to be CO2 neutral by 2045

▪ Product Carbon Footprint based on Scope 1 & 2 available

▪ Calculation on PCF for Scope 1-3 will be finalized by QIV/23

▪ Double materiality analysis in progress. Finalization by July 2023

▪ An internal health management system implemented on top of the official ISO 45001 program

▪ Specific Company Carbon Footprint in kg CO2 / (t of used raw material)                                               

could be reduced by 47% within the last 10 years.

▪ EcoVadis Gold Standard achieved in 2022

▪ Packaging: a test for using Supersacks partially made of recycled polymer in progress –

customer feedback pending

▪ Project partner in recycling projects coordinated by PINFA
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Nabaltec at a glance

6* preliminary figures; ** capacity based on product mix

Al(OH)3 AlOOH
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Solutions for E-Mobility

Plastics in Electrical Vehicles, 6-7 June 2023, Munich, Germany

Battery Cell
AlOOH (Boehmite, AOH)

used in CCS and 

electrode edge coating

Ceramic Coated Separators

APYRAL® AOH, ACTILOX®

Prevention of short circuit Prevention of thermal overload Prevention of fire propagation

Battery Module
Al(OH)3 (ATH)

used in TIM, gap fillers, 

adhesives, tapes

Thermal Interface Materials

APYRAL® HC, NABALOX® HC

Battery Pack
Flame Retardant filler blends 

based on Al(OH)3 (ATH) and 

AlOOH (Boehmite, AOH)

as ceramifying HTB

Heat Temperature Barrier

ACTILOX® HTB
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Motivation: Thermal Runaway and fires in EVs
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Photo: Freiwillige Feuerwehr Landeck

Source: Fire Protection Materials for Electric 

Vehicle Batteries 2023-2033, IDTechEX Research

Many recalls have been issued relating to potential fires in EVs, the 

most prominent of which were the Hyundai Kona and Chevrolet Bolt 

recalls. These recalls were due to two concurrent faults in the cells 

provided by LG Chem, which caused a short and potential fire risk. 

These recalls can be costly to the company’s reputation, but also 

financially, with the GM recall of the Bolt estimatedat US$2 billion 

and Hyundai’s Kona recall estimatedat US$900 million.

Electric cars recalled for

battery fire related risks
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Thermal Runaway Propagation – when (situation) & escalation
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Source: Feng, Xuning, et al. Energy Storage Materials (2017).

Challenge: Enclose the Heat & Gas 

during thermal runaway inside the 

battery as long as possible 
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Regulations
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Intensive Development on test procedures by OEMs, 

suppliers and test-laboratories ongoing

China is the first to mandate requirements specific to thermal runaway, but vehicles manufactured for other 

regions often comply with or try to exceed the Chinese standards.
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„Severity cascade of testing“
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Source: Forward Engineering

Propagation / Thermal 

Runaway Test

Source: AZL Aachen GmbH

Ignitability &

FR performance

+ heat barrier &  

material integrity

+ abrasion resistance

(particles)

+ pressure build up in 

battery
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UL 2596 – Electric Vehicle Battery Enclosure Material Safety
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Source: https://www.ul.com/resources/electric-vehicle-battery-enclosure-material-safety-ul-2596

TaG = Torch and Grit Test

- 15 sec 1200°C flame

- Followed by 5 sec flame and grit blast

- Cycle repeated until sample breaks

BETR = Battery Enclosure

Thermal Runaway

- Thermal runaway triggered by heating cells

- Temperatures (inside, outside) and 

pressure inside battery is recorded

„Grit“

„Torch“

https://www.ul.com/resources/electric-vehicle-battery-enclosure-material-safety-ul-2596
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Available technologies /material solutions

Source: Fire Protection Materials for Electric Vehicle Batteries 2023-2033, IDTechEX Research
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Mica sheets and protective coating – most common „state of the art“ today

Source: Fire Protection Materials for Electric Vehicle Batteries 2023-2033, IDTechEX Research

In VW’s MEB platform (used for ID3, 

ID4, and other upcoming models), we 

see the application of mica sheets on 

top of each of the battery modules. 

Source: PPG

„Add-on“ protective

mica sheets and fire

retardant barrier

coatings are

dominating, but 

require additional 

assembly step!

Fire protection coating

on inner side of the lid
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Alternative material concept for lid – Heat Barrier integrated in composite part
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C
e
ll

Cooling Plate

LID (Al, steel, composite)

C
e
ll

Cooling Plate

LID (Al, steel, composite)

Mica or Ceramic Sheet

Fire Protection Coating

TIM; compression pads; 

gap filler; aerogels

C
e
ll

Cooling Plate

LID with integrated heat barrier

Composite material 

based on SMC (UP, EP) 

or GFRP (PA-GF, PP-

GF, others)

Both technologies

require additional 

assembly steps

Less assembly steps

Established moulding

processes

X

X

Eliminate

„add on HTB“
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Two step process with ACTILOX HTB
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Polymers

Glass-Fiber

HTB-filler

Liq. Resin

Additives

1.

Compounding

1.

SMC, BMC, …

Compound 

Granules

2.

Injection-

Moulding

2.

Press-

Moulding

Additives

Glass-Fiber

HTB-filler

Composite part

with integrated

HTB

Sheet, 

Prepreg, 

BMC

ACTILOX HTB ;  Heat Temperature Barrier
▪ proprietary ceramifying flame retardant filler blends

Composite part

with integrated

HTB

GFR Thermoplastic

GFR Thermoset
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Vertical Torch Test

- Plaque-specimen 10 cm x 10 cm

- Propan/Butan flame, 

1650 Watt, 90° angle, 5 cm distance            → 1000 - 1200 °C

- Temperature on front & back side measured by IR-thermometer

- Determination of time to penetration (burn through)

- Loading of test plaque on back side with weight (to simulate particle impact)

Nabaltec material test set up

Horizontal Torch Test

- Plaque-specimen 10-15 cm x 10-15 cm

- Propan/Butan flame, 

1650 Watt, 90° angle, 5 cm distance            → 1000 - 1200 °C

- Temperature on front & back side measured by IR-thermometer

- Determination of time to penetration (burn through)
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UP resin – lab procedure
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Hand lamination

100 phr UP-resin

1 phr MEKP (hardener) 

200 – 300 phr filler

85 – 87 wt.-% Filled UP

15 – 13 wt.-% Glass fiber

matt

➢ 5 – 7 mm plaque

specimen

Horizontal Torch test

Plaque 10-15 cm x 10-15 cm

Propan/Butan flame, 1650 Watt,           

1000 - 1200 °C

➢ T on front & back side by IR

➢ Determination of time to 

penetration (burn through)

Resin Mix
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UP resin – horizontal torch test
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Goals of test

 no cracks, no holes, no burnthrough  max. 400°C (as long as possible)

ACTILOX HTB UP, 200 phr

laminate

APYRAL 20X, 300phr

laminate

ACTILOX HTB UP

- > 30 min  no cracks or holes

- Max. 400 °C on back side

- No expansion (no intumescence)

- Solid ceramic residue

APYRAL 20X, 160phr

no glass fiber

pure ATH

„fluffy“ residue / loose glass fibers

very solid ceramic

like residue
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Cone Calorimetry
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Filler MAHRE
kW/m²

HL 
kW/m²

APYRAL 20X 300 phr 51 3

HTB UP Perf. 200 phr 106 1

HTB UP Perf. 250 phr 93 1

HTB UP Economy 300 phr 66 2

HTB UP Visc.-opt. 350 phr 57 3

Railway

EN 45545-R7







☺

☺

Good Heat Barrier / Shíelding does not 

neccessarily correlate with low Heat 

Release – pure ATH performs best!

➢ Which product to be used

depends on test requirement in 

end application and test regime

requested!

ATH  

HTB

Blends
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PP resin – lab procedure
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Press moulding

22.5 wt.-% PP

65 wt.-% filler

12.5 wt.-% Glass fiber

➢ 10 cm x 10 cm

➢ 3 – 4 mm thick

plaque specimen

Vertical Torch test – no weight

Plaque 10 cm x 10 cm

Propan/Butan flame, 1650 Watt,                

1000 - 1200 °C

➢ T on front & back side by IR

➢ Determination of time to penetration (burn 

through)

Compounding

Vertical Torch test – with weight

Plaque 10 cm x 10 cm

Propan/Butan flame, 1650 Watt,               

1000 - 1200 °C

➢ T on front & back side by IR

➢ Determination of time to                

penetration (burn through)

➢ Loading of test plaque on back (upper)              

side with weight (simulate particle impact)
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PP - Vertical Torch Test without weight
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HTB PP_1-23
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Horizontalbeflammung - Temperatur Rückseite 

C2-23

C6-23

C21-23

C33-23

HTB PP_2-23

HTB PP_3-23

HTB PP_4-23

2:30 – 4 min

➢ Goal of 20 min < 400°C 

not yet achieved

HTB PP_1-23

Specimen after test

➢ No hole / burn through

➢ Solid ceramic residue

X
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PP - Vertical Torch Test with weight
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MVR
(in cm³/10min 

@230°C / 10 kg)

Weigth in p

0.3 kPa

Weight in p

1.0 kPa

Weigt in p

1.7 kPa

HTB PP_1-23 0 > 10 min > 10 min > 10 min

HTH PP_2-23 2.4 > 10 min > 10 min 1 min

HTB PP_3-23 8.7 > 10 min > 10 min 1:30 min

HTB PP_4-23 5.5 5 min (?) > 10 min 1 min

➢ The higher the MVR, the more difficult it is to pass 

Vertical Torch Test under stress!

➢ Solidification of ceramic in the center of flame is fine

➢ …but softening of composite not directly exposed to

torch-flame needs to be controlled

➢ doable and solved for thermosets

➢ …but challenging for thermoplastics
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Summary

24

▪ ACTILOX HTB are ceramifyable flame retardant filler blends adjusted to polymer matrix …

▪ …building stable heat barriers during torch flame tests requested by automotive OEMs

▪ ACTILOX HTB fillers enable composite battery housings / covers / lids with „integrated heat barrier“…

▪ …eliminating the need for additional heat barriers and assembly steps

▪ …delaying / preventing thermal runaway of battery packs

▪ ACTILOX HTB concept can be transfered to other high-severity fire protection applications…

▪ …but formulations need to be adjusted according to test requirements (heat barrier versus heat release)

▪ ACTILOX HTB filler composition-optimizations for thermoplastics are in progress…

▪ …adjustments according to specific requirements (thermosets & thermoplastics) will be done in close

cooperation with customers
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Nabaltec products make many 

aspects of everyday life safer, 

as well as being eco-friendly and 

an irreplaceable part of 

your daily routine.

Thank you to the whole team

doing the work – special thanks to:

Corina Neumeister, Sebastion Köppl, 

Carsten Ihmels, Andreas Graf 

Thank You
for your
Attention

Dr. Reiner Sauerwein

Head of Division

R&D/Technical Service

Nabaltec AG

Alustraße 50 - 52

92421 Schwandorf

Germany

Phone: +49 9431 53-526

E-Mail: sauerwein.reiner@nabaltec.de

mailto:sauerwein.reiner@nabaltec.de


Contact: Esther Agyeman-Budu 
Sector Group Manager 
Specialty Chemicals
eab@cefic.be

About Cefic

Cefic, the European Chemical Industry Council, founded in 1972, is the voice of large, medium and 
small chemical companies across Europe, which provide 1.2 million jobs and account for 15% of 
world chemicals production.  Cefic members form one of the most active networks of the business 
community, complemented by partnerships with industry associations representing various 
sectors in the value chain.  A full list of our members is available on the Cefic website.
Cefic is an active member of the International Council of Chemical Associations (ICCA), which 
represents
chemical manufacturers and producers all over the world and seeks to strengthen existing 
cooperation with global organisations such as UNEP and the OECD to improve chemicals 
management worldwide

The European Chemical Industry Council, AISBL – Rue Belliard, 40 - 1040 Brussels – Belgium
Transparency Register n°64879142323-90

Thank you.

mailto:eab@cefic.be
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