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Cevo-master D-2050 is developed for use in 
polycarbonates, with the aim to enable production 
of fast-flowing regenerates and compounds based 
on regrind (even when the easy-flowing regrinds 
required are not available). The use of the additive 
allows production of compounds based on 
recyclate that have properties very similar to those 
of virgin material. Further investigation has also 
shown that Cevo-master D-2050 is suitable for 
converting high-viscosity cast PA6 into a low-vis-
cosity grade via compounding, says Matthies.

Cevo-stab F-5510 stabilises the reprocessing 
process of polyacetal (POM) copolymer waste. 
Thermal stress on POM can cause degradation and 
the formation of formaldehyde. This creates not 
only an unpleasant odour, but also bubbles in the 
feeding region of injection moulded parts. The 
addition of 0.3—0.5% of Cevo-stab F-5510 radically 
reduces these phenomena, according to Matthies.

Finally, Cevo-master B-6000 is designed for a 
wide range of applications in recycling of post-
consumer and post-industrial polyolefin recyclates, 
where it acts as a compatibiliser, reducing prob-
lems caused by impurities of foreign polymers. The 
flow behaviour of the recyclates can also be 
improved in a targeted manner. In parallel, says 
Matthies, it acts as a process stabiliser and is also 
suitable as an impact modifier.

At Nexam Chemical in Sweden, Chief Market-
ing Officer Lars Öhrn says the company has been 
working on improving properties in recycled PP. 
“When studying different streams of recycled PP, 
we see that they often contain other polymers and 
most often PE,” he says. “One question often raised 
by customers is how they can get the processing 
performance their process demands to be as 
efficient and reliable as with virgin PP.”

Öhrn says products such as Nexam’s Nexamite 
R202 can help increase MFR in recycled PP to fit 
the process but to lower MFR in a recycled PP has 
been less easy unless high amounts of virgin PP 
with low MFR are blended in. He says the company 
has now developed a new technology for building 
molecular weight in recycled PP.

Part of Nexam’s Reactive Recycling portfolio, 
Nexamite R201 can build molecular weight in PP 
and can compatibilise with other polyolefins like 
PE. “Nexamite R201 reacts and forms strong 
connections both in rPP itself and with rPE,” says 
Öhrn. Typical dosing of Nexamite R201 is 1-5%, 
depending on final target, and it is compounded 
with the recycled PP at temperatures over 200°C. 
Öhrn cites the example of a PCR PP containing 
10% PE, where MW was successfully increased so 
that it could replace virgin PP.

Avient also notes that polyolefin plastic waste 
streams can be inhomogeneous and fluctuating, 
lowering the quality of recycled plastic grades. 
Incompatibility of polymers in recyclate mixtures 
may have a direct impact on melt flow index (MFI), 
the creation of black spots, gels or die build-up 
and delamination. It says its first generation of 
compatibilisers, such as Cesa Mix Additives, show 
good results in minimising the impact of oxidative 
residues and keeping melt flow index (MFI) in the 
right process range. 

The CirKular+ additives from Kraton (best known 
for its various types of SBS and SEBS elastomers) 
were launched last year. The product line includes a 
Compatibilisation Series and a Performance 
Enhancement Series and the company says that 
even at low dosages, CirKular+ additives can help 
raise recycled content and enhance PCR perfor-
mance without compromising product performance. 

The CirKular+ Compatibilisation Series can be 
used for various normally incompatible mixes, such 
as PP/PA, PO/PET, PA/PET, and others. Kraton says 
that as little as 3-5% of CirKular+ additives results in 
up to 500% improved mechanical performance of 
PCR and PIR in compositions containing more than 
70% recycled resin, as well as improved durability 
with minimal loss in stiffness. It says that the 
additives deliver superior performance even after 
five reprocessing cycles. 
*David Eldridge contributed to this article.
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The plastics industry is working hard to find ways to 
incorporate higher content of recyclate – especially 
post-consumer recyclate – in many key applications 
in order to meet sustainability goals driven by both 
growing consumer concern and stricter regulatory 
requirements. One of the major challenges is to 
mitigate the quality deficiencies of polymers 
arising from thermal and mechanical stress they are 
exposed to during the recycling process.

In September, BASF launched its IrgaCycle 
range of additives for improving the properties of 
mechanically recycled plastics. IrgaCycle is offered 
as part of BASF’s newly-branded Valeras portfolio 
of additives which enhance sustainability value in 
applications by improving durability, reducing 
waste, saving energy, reducing emissions and 
promoting biodiversity. 

The new range includes additive solutions that 
can help increase the percentage of recycled 
content in applications that include packaging, 
automotive, and construction. “These solutions 
address specific quality issues associated with 
recycled resins, such as limited processability, poor 
long-term thermal stability and insufficient protec-
tion from outdoor weathering,” says the company.

Sebastian Heitkamp, BASF’s Business Segment 
Manager Plastic Additives Packaging & Consumer 
Goods spoke to Plastics Recycling World during 
the Plastics Recycling World Expo in Essen, 
Germany in September, where he made a presen-
tation on the IrgaCycle additives to visitors at the 
conference theatre. “Our ambition with IrgaCycle is 

to provide solutions for mechanical recycling 
challenges,” he says. BASF is also involved in 
developing chemical recycling of plastics waste, 
but the start of the IrgaCycle product family shows 
that the group “puts both on the same page – me-
chanical recycling is equally important as chemical 
recycling”, he says.

Heitkamp says the first five IrgaCycle additives 
launched by BASF are “the start of a product 
platform based on our experience in the industry”. 
This experience in additives comes largely from 
BASF’s 2008 takeover of Ciba Specialty Chemicals 
and its broad portfolio of additive products. BASF 
is able to bring multiple benefits to the mechanical 
recycling value chain, including LCA support, 
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“It’s an exciting development because, until now, 
masterbatch has generally been made using virgin 
material as a carrier resin,” says a spokesperson. 

Canada’s GreenMantra Technologies claims to 
be the first to upcycle post-consumer and post-
industrial recycled plastics into specialty wax 
processing aids for compounds suitable for various 
non-food applications. These include buckets, 
crates, pallets, automotive parts, furniture, bottles, 
pipes & fittings, and sheets. Marketed under the 
Ceranovus PN brand, the additives are said to 
improve processability, enable higher recycled 
content incorporation at equal or enhanced final 
product performance, enable higher filler contents, 
and improve finished part surface quality. 

According to Cristian Hedesiu, an advisor to the 
company, the addition of 2% Ceranovus PN55, for 
example, improves operational efficiency in PP 
compound production, “as demonstrated by 
significant decreases in the extruder load and back 
pressure.”

Ceranovus PN20 can be used in recycled HDPE 
compounds, again at a 2% loading. “Keeping screw 
speed and throughput constant, the extruder back 
pressure and energy consumption was decreased 
by 10% and 20%, respectively,” Hedesiu says. 
“Alternatively, extruder throughput was increased 
by 27% when average hourly energy consumption 
was maintained. All physical properties were 
maintained, with slight improvements in Izod 

impact and elongation at break.”
Additives specialist Völpker Spezialprodukte 

has several Cevo branded products that are finding 
use in plastics recycling. Lutz Matthies, Head of 
Business Development, says they make use of the 
mechanisms of dispersion, stabilisation, compatibi-
lisation and chemical intervention in the chemical 
structure of the polymer, depending on the 
required tasks. “The use of synergisms of the 
additive components used plays an important role 
here,” he says. “The focus of Cevo for recycling is 
on engineering plastics but use in the area of 
commodity plastics such as polyethylene has also 
proved successful.” 

Matthies highlights the company’s Cevo A-2020, 
Cevo D-2050, Cevo-stab F-5510 and Cevo-master 
B-6000 products. The Cevo A-2020 grade is 
intended for use in polyamides. “Especially in the 
field of polyamide recycling, the repeated thermal 
stress on the polymer leads to chain degradation, 
which is reflected in a reduction of viscosity,” says 
Matthies. This is accompanied by a loss of mechani-
cal properties, especially toughness. “Through the 
targeted use of Cevo A-2020 in the compounding 
process, the polyamide chains can be repaired, 
and the desired viscosity numbers (a measure of 
molecular weight) can be specifically set. The 
reactive extrusion step can also be used to counter-
act degradation reactions caused by processing in 
general.”

Table 1: Effect of the addition of Cevo-process A-202 on viscosity and toughness of re-compounded 
PA6 derived from fibres
Formulation Viscosity Notched 
 number impact strength
 ml/g kJ/m²

97,3% PA6-agglomerate + 0.5% CaSt + 0.2% Irgafos 168 + 2% black masterbatch 120 12

97.3% PA6-agglomerate1) + 0.5% CaSt + 0.2% Irgafos 168 + 2% black masterbatch  
+ 0.5% Cevo-process A-2020 134 13

97.3% PA6-agglomerate1) + 0.5% CaSt + 0.2% Irgafos 168 + 2% black masterbatch  
+ 1.0% Cevo-process A-2020 145 16

Source: Völpker Spezialprodukte

Table 2: Melt flow and physical properties of recycled PC compounds containing Cevo additives
Formulation MVR300°C/ Vicat Tensile Notched 
 1.2 kg B50 strength impact strength
 cm³/10 min ° C MPa kJ/m²

PC-regrind + 0.4% Cevo J-3400 7 145 68 79

PC-regrind + 0.4% Cevo J-3400 + 1.5% CEVO-master D-2055 20 138 67 49

Lexan 121R 1) 21 140 65 65

1) Values taken from supplier’s TDS

Source: Völpker Spezialprodukte
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 1.2 kg B50 strength impact strength
 cm³/10 min ° C MPa kJ/m²

PC-regrind + 0.4% Cevo J-3400 7 145 68 79

PC-regrind + 0.4% Cevo J-3400 + 1.5% CEVO-master D-2055 20 138 67 49

Lexan 121R 1) 21 140 65 65

1) Values taken from supplier’s TDS

Source: Völpker Spezialprodukte

CEVO-master A-2020

CEVO-master A-2020

CEVO-process J-3400

CEVO-process J-3400 + 1.5% CEVO-master D-2050

 Additives specialist Völpker Spezialprodukte
has several Cevo branded products that are finding
use in plastics recycling. Lutz Matthies, Head of
Business Development, says they make use of the
mechanisms of dispersion, stabilisation, compatibi-
lisation and chemical intervention in the chemical
structure of the polymer, depending on the
required tasks. “The use of synergisms of the
additive components used plays an important role
here,” he says. “The focus of Cevo for recycling is
on engineering plastics but use in the area of
commodity plastics such as polyethylene has also
proved successful.”
 Matthies highlights the company’s CEVO- 
master A-2020, CEVO-master D-2050, CEVO-stab 
F-5510 and CEVO-master B-6000 products. The 
CEVO-master A-2020 grade is intended for use in 
polyamides. “Especially in the field of polyamide 
recycling, the repeated thermal stress on the poly-
mer leads to chain degradation, which is reflected 
in a reduction of viscosity,” says Matthies. This is 
accompanied by a loss of mechanical properties, 
especially toughness. “Through the targeted use of 
CEVO-master A-2020 in the compounding process, 
the polyamide chains can be repaired, and the 
desired viscosity numbers (a measure of molecular 
weight) can be specifically set. The reactive extrusi-
on step can also be used to counteract degradation 
reactions caused by processing in general.”

 CEVO-master D-2050 is developed for use in
polycarbonates, with the aim to enable production
of fast-flowing regenerates and compounds based
on regrind (even when the easy-flowing regrinds
required are not available). The use of the additive
allows production of compounds based on
recyclate that have properties very similar to those
of virgin material. Further investigation has also
shown that CEVO-master D-2050 is suitable for
converting high-viscosity cast PA6 into a low-visco-
sity grade via compounding, says Matthies.
 CEVO-stab F-5510 stabilises the reprocessing
process of polyacetal (POM) copolymer waste.
Thermal stress on POM can cause degradation and
the formation of formaldehyde. This creates not
only an unpleasant odour, but also bubbles in the
feeding region of injection moulded parts. The
addition of 0.3—0.5% of CEVO-stab F-5510 radically
reduces these phenomena, according to Matthies.
 Finally, CEVO-master B-6000 is designed for a
wide range of applications in recycling of postcon-
sumer and post-industrial polyolefin recyclates,
where it acts as a compatibiliser, reducing problems
caused by impurities of foreign polymers. The
flow behaviour of the recyclates can also be
improved in a targeted manner. In parallel, says
Matthies, it acts as a process stabiliser and is also
suitable as an impact modifier.


