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Plastics

Packaging
Plastics ensure food safety

& reduce food waste

Automotive
Plastics ensure weight reduction, 

fuel-efficiency and safety 

Building & 
Construction

Plastics ensure energy savings
and long product life span

to a 
sustainable and 
resource-efficient 
economy

contribute



But

Plastic Waste is 
a major global 
challenge, so…

…additional 
recycling 
solutions 
need to be 
established



|  Source: Conversio, “Circular Economy of Plastics 2018 EU28+2”, September 2019  // Conversio, “Global Plastics Flow 2018”, February 2020
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Only one third of all plastic waste is kept in the materials cycle in EU28+2. 
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Today’s recycling landscape for plastic waste
Fate of 30 million metric tons of plastic waste generated in EU28+2 in 2018   



Closing the Plastics Loop 
BASF’s ChemCyclingTM project



The Role of Chemical Recycling in a Circular Economy
Different loops are necessary for a successful transition towards circularity

Chemical Recycling is complementary to mechanical recycling.

Mechanical recycling
− Polymer to polymer
− Clean single-stream waste needed
− Products are not “virgin-grade”

Chemical recycling (depolymerization)
− Polymer to monomer
− Single-stream waste needed
− “Virgin-grade” products

Chemical recycling (pyrolysis)
− Waste to chemicals
− Can handle mixed plastic waste
− “Virgin-grade” products
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Comparison of CO2 emissions 
Mixed plastic waste perspective: pyrolysis vs. incineration

Explanations

 Pyrolysis emits less direct emissions than incineration 
(light blue bars)

 If all CO2 emissions and savings are taken into account, 
both alternatives receive credits (dark blue bars): 

 Pyrolysis: CO2 savings credited as pyrolysis oil is 
replacing fossil feedstock in chemical production

 Incineration: CO2 savings credited as the energy 
generated by incineration replaces the average 
energy sourced from the national grid

 Pyrolysis consumes 1t less CO2 eq./t waste than
incineration
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Pyrolysis of 1t mixed plastic waste emits 739 kg CO2eq. 
Incineration of 1t mixed plastic waste emits 1777 kg CO2eq.

CO2 emissions [kg CO2e/t plastic waste]

Total

Process emissions

Material / energy substitution

-1t CO2e/t waste

Full peer-reviewed LCA study available online: www.basf.com/en/chemcycling

http://www.basf.com/en/chemcycling


Comparison of CO2 emissions 
Product perspective: Ultramid® B from ELT pyrolysis oil vs. naphtha

Explanations

 CO2 emissions are saved when manufacturing 
PA6 based on pyrolysis oil under a mass balance 
approach. The lower emissions result from avoiding 
the incineration of end-of-life tires (ELT)

 Upstream System Expansion (light green bar)

 valid tool according to ISO 14040/14044

 Used to show the benefit of chemical recycling 
despite the technological infancy vs. highly efficient 
fossil-based chemical value chain

CO2 emissions [kg CO2e/t product]

Conventional production of 1t PA6 emits 4300 kg CO2eq. 
Production of 1t PA6 via pyrolysis emits 3000 kg CO2eq.

*  pyrolysis used as chemical recycling technology 
** from primary fossil resources

-1.3t CO2e/t product

Feedstock Relevant 
Industry
I

Produced 
Product
PA6

Feedstock

from 
Germany



BASF‘s ChemCycling™ Project
Closing the loop for plastics

Mixed plastic waste Used car tires

Pyrolysis oil (naphtha substitute)

BASF integrated production

Virgin raw materials & plastics

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwiHlN-D5vHpAhXGqqQKHWCvBMMQjRx6BAgBEAQ&url=https://www.inter-fairs.com/Announcement/Announcement?strPath%3DNEW-ENERGY&psig=AOvVaw3XH-N0I1FouuBUo4xiPXIS&ust=1591691206263557


Ultramid® Ccycled™
Virgin quality made from plastic waste



Ultramid®-
Ccycled™
Properties & Feedstock

PostC1
Mixed plastic waste

“Close the packaging loop“

 Food packaging industry

Equivalent processing

Virgin quality

CO2 savings vs. 
incineration & landfill

FCC

PostC2
Used car tires

Upcycling Potential in a 
Circular Economy

 Automotive, textile industry

PreC3
PA production waste

Closing internal material loops

 All industries

food contact
certification

3rd party certified

100% recycled
feedstock used

less primary fossil 
resources used

postC = post-consumer; preC = pre-consumer



Maximilian Tönnies, 
Managing Director Zur Mühlen Gruppe

The innovative packaging based on 
recycled raw materials is a perfect 
match for our new Gutfried organic 
chicken meat sausage

Chris Brown, 
Senior Sustainability Manager, 

Jaguar Land Rover

Plastics are vital to car manufacturing and 
have proven benefits during their use 
phase, however, plastic waste remains a 
major global challenge. Solving this issue 
requires innovation and joined-up thinking 
between regulators, manufacturers and 
suppliers.

Prototyping

Commercial product  
since summer 2020

Johannes Remmele, Managing Partner Südpack

Through innovations such as 
ChemCycling we come closer to 

solving the problems associated with 
recycling of flexible packaging

Commercial product  
since spring 2020

Ultramid®-
Ccycled™
Applications



The Mass Balance 
Approach



Palm oil & 
Agricultures

Timber Circular 
feedstocks

Biofuels

Mass balance principle is widely used in certification schemes 
in different industry sectors



Products

Fossil products

BMB products

Chemically recycled 
products

Feedstocks & Mass Balance Principle

Chemical productionRaw materials

3rd party verification

Allocation

Basic organic
chemicals

Kitchen Waste,
Manure → Bio-Methane

Tall Oil → Bio-Naphtha

Crude oil → fossil Naphtha

Mixed Plastic 
waste →

Pyrolysis oil
Used Tires →



Product Carbon Footprint
A future differentiator in material sourcing



 Integrated production and state-of-the-art carbon management technology enable BASF to offer
more sustainable alternatives to polyamides on the market
 Conventional Ultramid® feature reduced PCF vs. industry standards

Sustainable Offerings in the Polyamide Value Chain
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