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UPCYCLING OF PET BOTTLES:  
NEW IDEAS FOR SUSTAINABLE 
ENGINEERING PLASTICS

Sustainable new materials from used 

beverage bottles 

In contrast to very well defined virgin 

materials, recyclates are challenging in 

terms of process design and reformulation. 

This is due to their varying quality regarding 

to the degradation stage and the additives 

used in their previous application (bottles). 

The properties of the polymer melt and the 

composite were achieved by means of a 

tailor-made formulation with additives to-

gether with the process control to meet the 

specific requirements of the PET recyclate 

for the target applications. Material-specific 

properties such as the moisture absorption 

of PET, the degradation during processing 

and the slow crystallization of PET were 

considered. At the same time, the melt 

viscosity was adjusted to ensure complete 

wettability of the glass filaments and the 

required fiber-matrix adhesion was impro-

ved by means of suitable compatibilizers 
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In the recently completed project 

‚UPcyclePET’, funded by the German 

Federal Ministry for Education and Research 

(BMBF), a new innovative process for 

high-quality use of plastic waste based 

on polyethylene terephthalate (PET) was 

developed. Used beverage bottles can now 

be recycled into engineering plastic com-

pounds, thereby reducing the consumption 

of new plastic. The special feature of 

this approach is that recyclates made of 

PET flakes are used directly in a highly 

integrated production process that consists 

of compounding and pultrusion. The 

mechanical advantages of the particularly 

stable long glass fibers are combined with 

the beneficial properties of PET such as low 

swelling capacity and high dimensional 

stability. The project team was comprised 

of the company EASICOMP GmbH, the 

Öko-Institut, and the Fraunhofer Institute 

for Structural Durability and System 

Reliability LBF.
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applications, including further optimization 

of the material (e.g. with regard to fiber 

content and length).  

This project was funded within the 

framework of the ‘KMU-innovativ’ program 

of the Federal Ministry of Education 

and Research under the funding code 

033RK052C.

Components made of UPcyclePET

 

Using the newly developed ‘UPcyclePET’, 

a demonstrator component was injection 

moulded. Today, this component is 

made from a short glass fiber reinforced 

new plastic (based on polyamide) and 

used in automotive applications. In this 

project, the same injection moulding tool 

was used for the long glass reinforced 

‚UPcyclePET‘ which was previously used 

for the manufacturing of the component 

with short glass fiber reinforced polyamide. 

Despite non-optimized mould geometry for 

long glass fiber granulates, ‘UPcyclePET’ 

components were successfully manufactu-

red by optimizing the injection moulding 

parameters. The components made of 

‘UPcyclePET’ show a significantly reduced 

shrinkage compared to the reference 

component made of polyamide and have, 

therefore, higher dimensional accuracy. 

Together with the advantageous CO2 

footprint, the new material forms a solid 

base for the development of high-quality 

in the composite material. This interaction 

between additives and process design 

influences the material properties and 

component qualities significantly. 

Therefore, this interplay between process 

design and additive composition was 

balanced closely, starting with in-situ com-

pounding during pultrusion right through 

to injection moulding. The LFT composites 

developed in the project, hereinafter refer-

red to as ‘UPcyclePET’ and having a glass 

fiber content of 25%, show comparable 

mechanical properties to short glass fiber 

reinforced reference compounds based 

on virgin plastics (such as polyethylene 

terephthalate, polybutylene terephthalate 

or polyamides). An orientating life cycle 

analysis carried out by the project partner 

Öko-Institut on the production of 

‘UPcyclePET’ materials reveals  that the CO2 

footprint is reduced significantly, namely 

by half compared to the reference made of 

short glass fiber reinforced polyamide 6.


