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Foreword  

This DIN SPEC has been  developed according to the PAS procedure. The development of a  DIN SPEC accord-
ing  to the PAS procedure is carried out  in DIN SPEC-consortiums and  does not  require the participation  of all  

stakeholders. 

This document has been developed and  adopted by the initiator(s) and  authors named below: 

�  IKK �  Institut  fur Kunststoff- und  Kreislaufwirtschaft,  Leibniz Universitat  Hannover (LUH) 

Prof. Dr. Hans-Josef Endres, Dr. Madina  Shamsuyeva 

�  Kunststoff-Institut  Ludenscheid, KIMW  Pruf- und  Analyse GmbH 

Martin  Doedt 

�  cirplus GmbH 

Christian Schiller  

�  APK  AG 

Dr. Michael  Jahr 

�  BASF SE  

Dr. Martin  Scheuble,  Dr. Andreas Wollny  

�  Circularise B.V. 

Teresa Oberhauser 

�  ENNEATECH AG 

Hartmut  Schoon, Yil  Yorgan 

�  GS PRO  GmbH 

Dr. Soren Grießbach 

�  HOFFMANN + VOSS GmbH 

Ansgar Hoffmann 

�  KOSTAL  Automobil Elektrik  GmbH & Co. KG  

Dr. Konrad Kiefer 

�  MKV  GmbH Kunststoffgranulate  

Rainer Zies 

�  Otto-von-Guericke-Universitat  Magdeburg 

3  

Full document details: DIN SPEC 91481:2024-02

http://avadocuments2026.com/doc/din-spec-91481-2024-02
http://avadocuments2026.com/doc/din-spec-91481-2024-02


DIN SPEC 91481:2024-02  

Prof. Dr. Matthias  Hackert-Oschatzchen,  Dr. Gunnar  Meichsner 

� Remondis Recycling GmbH & Co. KG 

Dr. Maximilian  Niehues, Dr. Harald Lehmann 

� Rochling  Industrial  SE  & Co. KG  

Dr. Susanne  Thurer 

� S1Seven GmbH 

Hannes Stiebitzhofer 

� TecPart � Verband Technische Kunststoff-Produkte e. V. 

Frank Stammer  

� Ter Plastics  Polymer Group 

Goran Brkljac  

� Technische Universitat  Chemnitz 

Nadine Buschner 

� Vossloh Fastening Systems GmbH 

Dr. Michael  Harraß 

At present,  there are no standards covering this topic in the body of German Standards. 

DIN SPECs are not  part  of the body of German Standards. 

A draft of this DIN SPEC has been  published.  

Despite great efforts to ensure the accuracy, reliability  and  precision of technical and non-technical information, 

the DIN SPEC-consortium cannot  give any explicit  or implicit  assurance or warranty in respect of the accuracy 

of the document.  Users of this document are hereby made aware that  the consortium cannot  be  held liable  for 

any damage  or loss. The application  of this DIN SPEC does not  release users from the responsibility for their 

own actions and is applied  at  their own risk. 

Attention  is drawn to the possibility that  some of the elements  of this document may be  the subject  of patent  

rights. DIN shall  not  be  held responsible for identifying any or all  such patent  rights. 

Provision of this document free of charge as a  PDF via the Beuth  WebShop has been financed in advance. 

For current information on this standard, please  go to DIN�s website (www.din.de)  and  search for the document 

number  in question. 
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Introduction  

With  15million  tons of plastic  waste  entering the oceans every year [1], rampant  plastic  pollution  has found 

its way  on the international  agenda  of regulators and  standardization bodies. At the same time,  global  plastic  

production is on a  steep growth trajectory, from 400million  tons annual  production in 2019 to 1600million 

tons by 2050 [2]. By 2040, the amount  of mismanaged plastic  waste  is already projected to have reached 239 

million  tons (56% of global  plastic  waste),  combining  terrestrial and  ocean leakage  and open burning  [3] � 

with  devastating  and  yet poorly understood consequences for life on the planet.  

Plastics  are, however, an  indispensable material in every stretch of life �  be  that  for packaging  to prevent food 

waste,  light-weight  automotive construction, renewable  energy or medical  appliances.  The poor performance 

in terms of reuse and  recycling are tied to a  fundamental  dysfunctionality of plastics  markets: high-quality 

recyclates are on average more expensive than  virgin material. 

Two  core reasons for this current price differential are the lack  of recognized standards for recyclates and  the 

lack  of digitization in the industry, making  it  hard to provide transparency and  track  the material through its 

life-cycle. Only  with  better classification of recyclates based on data  depth can  commodification of recyclates 

be  achieved � spurring further investments and  driving more consistent demand towards recyclates. This will  

allow  for plastic  waste  to be  recycled on the broadest scale  possible and  thus  closing the loop  for plastics.  Such 

is the ambition  for a  truly  circular economy of plastics.  

Against  this backdrop, the consortium of DIN SPEC91481 has been  assembled to address the lack  of consistent 

data  quality  for waste  feedstock and  recyclates in polyamides. The classification of recyclates according to Data  

Quality  Levels (DQL) � based on the classification framework established by DIN SPEC91446 � will  provide the 

market with  a  common language  and  remove obstacles  for the industrial  uptake  of polyamides recyclates �  both  

from a  quantitative  and  qualitative  point  of view. 

It  also  establishes a  methodology for Digital  Product Passports and Digital  Waste Passports for polyamide mate-
rials �  offering a  specific example  how the overall  push toward  product passports at  the European level  can  be  

implemented in the plastic  industry �  from waste  feedstock all  the way  to the finished compound. It  addresses 

the common situation  of lack  of data  at  the waste  feedstock level,  especially  in post-consumer materials, and  

incentivizes the data  collection  and  processing at  the earliest point  of the chain �  with  the vision to maintain  

the data  quality  of a  material throughout multiple  lifecycles. 

By doing so, this document is furthering the objective to increase the market acceptance  of polyamide recycla-
tes. In  combination  with  the dissemination power of digital  solutions, such as platforms, blockchain  applica-
tions and  machine-learning,  this document paves the way  for a  paradigm shift towards a  truly  circular plastic  

industry, catalyzed  through standardization and digitization. 
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1  Scope  

This document specifies requirements for the use and  (digital)  trade of polyamide-based recycled plastics  and  

plastic  waste  feedstock for recycling. Furthermore, it  specifies Data  Quality  Levels and  testing requirements for 

manufacturers of these recyclates and  plastic  waste  feedstock. Based on the methodology of DIN SPEC91446, 

a  uniform methodology is introduced to identify and  label  these recyclates and  plastic  waste  feedstock. 

This document is aimed at  manufacturers and  users of polyamide-based recycled plastics  and  waste  feedstock 

for polyamide-based recycling, as well  as members of the value  chain who trade in these materials or carry out  

material property testing. 

2  Normative  references 

The following  documents are referred to in the text  in such a  way  that  some or all  of their content constitutes 

requirements of this document.  For dated references, only  the edition cited applies.  For undated references, 

the latest  edition of the referenced document (including  any amendments) applies.  

DIN SPEC91446:2021-12, Classification of  recycled plastics by  Data Quality  Levels for  use and (digital) trading;  

Text in  English  

3  Terms  and definitions  

For the purposes of this document,  the terms and definitions given in DIN SPEC91446 and  the following  apply.  

DIN and  DKE  maintain  terminology databases  for use in standardization at  the following  addresses: 

� DIN-TERMinologieportal: available  at  https://www.din.de/go/din-term/  

� DKE-IEV: available  at  https://www.dke.de/DKE-IEV  

3.1  

Digital  Product  Passport  

DPP 

set of machine-readable data comprising characteristics of components, materials and chemical substances of
a  product and which can  be  read, processed and  altered electronically 

Note 1  to entry: The data  may be  stored in a  centralized or decentralized manner. 

Note 2  to entry: It  may also  contain  data  on repairability, spare parts  or appropriate means of disposal for a  product. 

Note 3  to entry: To clarify, a  Digital  Product Passport for waste  materials shall  only  be  referenced as Digital  Waste 

Passport.  

3.2  

Digital  Safety  Data  Sheet 

DSDS 

set of data  on processes to be  observed by employees and  emergency first responders in order to safely handle  

a  product and  which can  be  read, processed and  altered electronically  

EXAMPLE  In  standard business practice, DSDS generally  include  characteristics such as physical data  (melting  point,  boi-
ling  point,  incineration point  etc.), toxicity,  health  hazards, first response in case of emergency, reactivity, storage, disposal, 

safety equipment  and  leakage  handling.  

Note 1  to entry: See also  Regulation (EC) 1907/2006, Article 31,  for requirements of safety data  sheets. This definition 

does not  free from formal obligations  pertaining  to physical form of Safety Data  Sheet.  
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