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Additives producers have woken up to the growth 
potential for recycled polymers that is offered by 
the targets set by legislators and brand owners to 
greatly increase the recycled content of plastics 
packaging and other applications. The potential 
lies in targeting mixed waste streams – to convert, 
for example, post-industrial barrier film into a 
viable feedstock – and in the upcycling of post-
consumer recyclate through restoring or enhancing 
properties and performance. The products on offer 
to plastics recyclers and recompounders improve 
recyclate in a wide range of functions, including 
stabilisation, melt flow, impact resistance, VOC 
reduction and compatibilisation.

Exhibitors at AMI’s new focused trade fairs in 
Cleveland, US, in May discussed additive products 
that help recyclers produce pellets with improved 

performance. BYK Additives has a wide range of 
additives for compounding virgin polymers and 
increasingly for compounding with recyclate. Tom 
Inch, Market Manager for Thermoplastic Additives 
at BYK USA, presented some of these during the 
Plastics Recycling World Expo’s conference 
sessions. 

Oxidation causes degradation of polymer at 
many stages of its life, from polymerisation to 
processing, and by the time it is used in the form of 
recyclate its properties are impaired. The answer is 
“restabilisation”, said Inch, as this “returns the resin 
back towards its original properties” and “gives 
maximum flexibility for re-use”.

Without the addition of stabiliser, polypropylene 
recyclate is restricted to products that are thick-
walled and which may have a short-term use. But 
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Suppliers jump into new
market for recycling additives
Additives are an established way to improve virgin polymers’ 
properties and now producers are showing how they can 
also restore or enhance recyclate and expand recycled 
plastics applications. By David Eldridge
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restoring recyclate to perform as well as virgin 
polymers has benefits that include an increase in 
value, as they can be used in thin- or thick-walled 
products that have a longer life and may be 
recycled again. Inch said: “BYK has a toolbox of 
materials to improve the life of the plastics article.” 

BYK has developed Recyclostab additives for 
the purposes of restabilising recyclate in new 
compounds. Inch presented an example of PP car 
battery cases which can be reused in high end 
applications with the addition of Recyclostab 451. 
This additive improves the long-term thermal 
stability of PP recyclate and also minimizes the 
negative effect of acid residues.

Inch presented other additives to restore 
recyclate (and often also used in compounding 
virgin polymers). BYK-P 4200 is a VOC stripping 
additive which forms micro foam in the compound-
ing extruder and this collapses in the vacuum 
degassing stage and is extracted along with VOCs. 
PolyAd PR010 is “a very effective material” for 
recycling polycondensation polymers such as PET, 
he said. The additive acts as a stabiliser, chain 
extender, property modifier and melt strength 
enhancer. Inch also presented BYK’s Scona 
compatibilisers and coupling agents, showing how 
additives can also improve the property of poly-
mers beyond their first use. (See Plastics Recycling 
World’s March-April 2019 issue for more on 
compatibiliser additives.)

Milliken and its customer Aaron 
Industries gave a clear demonstration in 
Cleveland of how additives and recom-
pounding can help a recycler expand its 
products and reach new customers. At Plastics 
Recycling World Expo, Aaron Industries 
launched Jet-Flo Polypro, a high melt flow 
recycled PP compound it produces using 

Milliken’s DeltaMax performance modifier. At 
Aaron’s exhibition stand, Robert M. Tocci, VP, said 
the launch of the Jet-Flo compound was part of the 
company’s strategy to produce higher value 
recycled compounds and branch out from the 
commodity products it has been making until now. 

“We’ve got to be making a compound as good as 
a virgin one,” said Tocci, as Aaron’s customers have 
been asking for recycled PP that performs better. 
The company is focusing on housewares manufac-
turers and is targeting Jet-Flo at applications such as 
totes and containers where the compound’s high 
melt flow enables injection moulding with thinner 
walls. As these large containers use a lot of material, 
making them with thinner walls reduces cost for the 
customer, in addition to the sustainability benefits of 
using recycled PP, he said.

Aaron and Milliken finalised the development of 
the Jet-Flo PP compound in seven months. The 
product is regionally available in eastern parts of 
the US and Canada and is supplied as pellets in 
black and grey colors. Milliken also displayed 
Aaron’s PP tote on its stand in Compounding World 
World expo, along with the products of two other 
customers that use its DeltaMax additive. Exxel 
Polymers is using DeltaMax to make a recycled PP 
compound and Global Polymers’ PPC-55-BK 
recycled PP compound, utilising DeltaMax, was 
shown used for black storage boxes. 

Milliken, which introduced DeltaMax perfor-
mance modifier masterbatches at NPE 2018, said 
Deltamax m100 melt flow modifier can raise melt 
flow by as much as five times while maintaining 
impact performance and stiffness in PP impact 
copolymer (ICP). DeltaMax i300 impact modifier 
increases impact strength by as much as three times 
by optimising rubber dispersion and domain size. 

Below: At Plastics Recycling World Expo in May, Aaron 

Industries launched Jet-Flo Polypro, a high melt flow 

recycled PP compound that uses Milliken’s 

DeltaMax performance 

modifier. The compound 

is suited for thin wall 

moulding of totes

Tests by BYK have found that recycled PP from battery cases can be used 
in high end applications when its Recyclostab 451 stabiliser is added
Source: BYK
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“A key issue facing recyclers is the large propor-
tion of recycled content that comes from single-use 
applications like packaging,” Milliken said. “These 
material streams may lack the more robust physical 
properties required for typical recycled PP applica-
tions like durable goods. Recyclers must also 
contend with variability in their feedstocks.”

Emily Blair, Business Development Manager at 
Milliken, said: “Our partnership with the Aaron 
Industries team is helping to elevate the value, 
performance and desirability of recycled PP resins. 
Advanced additives like our DeltaMax technology 
can play an increasingly important role in solving 
the enormous challenge of plastic waste. Enhanc-
ing PP with DeltaMax can drive greater demand for 
recycled resins, extending plastics’ useful life and 
strengthening the circular economy.” Blair also 
gave a technical talk on the development of 
DeltaMax at the Compounding World Expo 
conference in Cleveland.

Struktol has three main focus areas for its 
additive products that can be used with recyclate: 
homogenisation, odour control and viscosity 
modification. Compatibilisers for homogenising 
polymers include RP 28, TR 052, TR 219 and TR 

229. Additives used for odour control include RP 
17, RP 53 and RP 59 (read more about these 
Struktol products in Plastics Recycling World’s 
Odour Control feature, May-June 2019 issue). The 
company’s range of polypropylene viscosity 
modifiers includes RP 06, RP 11, RP 23 and RP 38.

Struktol’s approach is to offer products that 
minimise changes to the customer’s process, said 
Mike Fulmer, VP Plastics and WPC, speaking to 
Plastics Recycling World from the company’s stand 

Above: Struktol 
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SPREAD THE WORD
Let the world know about the good things  your 
company is doing by advertising in Plastics Recycling 
World magazine. Request the media pack to find out 
about our forthcoming features, global readership, 
and cost-effective advertisement packages – email: 
levent.tounjer@ami.international
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at Compounding World Expo in Cleveland. “If you 
can have a drop-in solution, that’s a seamless way 
to solve a problem,” he said.

The company identified the growing plastics 
recycling sector as strategically important around 
five to six years ago. Fulmer said Struktol recog-
nised that recyclers wanted to increase the value of 
their products through recompounding but were 
looking for a certain price-performance ratio in the 
additives they needed to use. The company is 
finding success selling additives to recyclers not 
just in North America, but also countries in Europe, 
and in Japan and Russia. 

“We see a lot more acceptance of the idea of 
using additives, especially on the engineered 
plastics side,” said Fulmer. The company has 
focused particularly on polyamide and polycarbon-
ate compounds, in addition to PP compounds. 
“There are some real opportunities to make 
significantly improved recycled compounds.” There 
is a lot of work being done by companies in 
the automotive sector wanting to use 
recyclate, he said. 

Multiple performance benefits 
mean that Struktol additives 
can be used in various 
applications. TR 052, for 
example, is a compatibi-
liser for PP and PE, but it 
also acts as a dispersing 
agent and flow modifier. It 
has been shown to improve 
the processability and perfor-
mance of mixed recycled 
streams, the company says. The 
use of TR 052 for recycling PE film 

with a PA barrier leads to a “significant reduction in 
defects and the ability to load a high amount of 
barrier material back in”, said Fulmer.

GreenMantra Technologies, another exhibitor at 
Compounding World Expo in May, is a Canadian 
company that set up in the sustainable materials 
sector with investment from funding agencies and 
private finance groups. Based in Brantford, Ontario, 
the company has developed a thermo-catalytic 
system and patented process to convert waste 
plastics, including hard-to-recycle materials such as 
grocery bags and film, into high-value waxes and 
other specialty chemicals. These materials can be 
used as an additive in PP and PE compounds, and in 
applications in the coatings, adhesives, roofing and 
paving industries. The company is also pursuing 
polystyrene recycling using patented catalytic 
depolymerisation technology -- in May it signed a 
joint development agreement with Ineos Styrolution.

GreenMantra’s Ceranovus PP and PE additives, 
derived from recycled plastics, act as melt flow 
modifiers, performance enhancers and processing 
aids. Ceranovus A120 PE additive, for example, 
increases melt flow rates by more than 50%, the 
company says. At the same time, it maintains 
flexural modulus, tensile strength, IZOD perfor-
mance and density. In a trial, PCR HDPE pellets 
were produced with Ceranovus A120 loaded 2% 
and 4% and also without the additive, then 
injection moulded into parts and blow moulded 
into bottles. Pellet melt flow rate increased by 58% 
and part melt flow by 39% for both compounds 
with the additive compared with the control. 
Elongation increased by 19% for the 2% loading 
and 62% for the 4% loading versus the control. 
Drop testing of bottles demonstrated reduced 
breakage by more than 50%, said the company.

At the Plastics Recycling Technology Conference 
in Düsseldorf, Germany in June, additives for 

recycled polymers was the subject for a paper 
by Isabel Arroyo, Application Technology 

Leader for Packaging Sustainabil-
ity at Dow – which now also 
owns products developed by 
DuPont, following the merger 

of the two groups. She 
presented case studies for 

some of Dow’s broad 
range of functional 
polymers, copolymers, 
alloys and elastomers 

that can be used for 
enhancing post-industrial and 

post-consumer recyclate, including 
its brands Elvaloy, Intune, Retain and 

Compounded at a 2% level with a frac-melt PCR HDPE resin, 
GreenMantra A120 PE additive increases extruder throughput by 27%
Source: GreenMantra
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Fusabond. These enhance functions such as impact 
resistance, viscosity control, stress cracking control 
and compatibilisation.  

Arroyo showed some of the work the group has 
been doing with film converters on recycling of PE 
and PP with barrier layers such as EVOH and PET. 
One case study looked at LDPE film with EVOH 
layer for packaging of cheese and other food. 
Without modification, this recyclate used at 30% 
inclusion to make new barrier film creates gels at 
an unacceptably high level. The addition of Retain 
on a 1:1 basis reduces the gel count to 23 gel/m² 
for 300 micron film and zero for 800 micron film. 

In an automotive application, Arroyo showed 
how the addition of Engage elastomer to a 
compound of PP from used battery cases and also 
from bumpers can enhance impact resistance and 
stiffness. This compound can then be used for an 
application under the hood. Dow worked on 
another study with Centexbel Institute which 
explored recycling of PET thermoformed trays 
containing an inner LDPE layer for sealability of the 
tray to lidding film. The study demonstrated that 
the addition of Elvaloy copolymer alloy improves 
the tenacity of fibres produced from the recyclate.

Along with Dow, other major polymer producers 
have been promoting existing product lines that 
can be added to recyclate as well as to virgin 
polymer compounds. ExxonMobil produces a 
PE-PP copolymer range called Vistamaxx which can 
be used to compatibilise PP and PE in a mixed 
recyclate. Among the Vistamaxx benefits are 
enhancement to impact performance and modifi-
cation of melt flow, says ExxonMobil (see feature on 
compatibiliers in Plastics Recycling World March-
April 2019 issue). 

Arkema is another polymer major that is 
highlighting use of its products with recyclates. The 
group spoke of the need for improving the 
performance of recyclate from post-consumer 
mixed waste streams: “Pressure from legislation as 
well as consumer more and more drive the industry 
to increase recycling rates and green initiatives. 
That is why Arkema has designed a full range of 
compatibilisers and impact modifiers that allows 
mixed waste streams, targeting higher added-value 
applications. Lotader reactive terpolymer, Lotryl 
copolymer and Orevac grafted polyolefins have 
been widely used for example as compatibilisers 
for multilayer structures based on polyolefins 
(LDPE, PP and HDPE) and engineering plastics 
(EVOH, PA and PET). Mechanical properties, and in 
particular impact strength and elongation at break, 
are significantly improved, opening up recycling 
opportunities in various extrusion and injection 

moulding applications.”
Taking a novel approach to recyclate enhance-

ment is Riverdale Global, which has built expertise 
around liquid additives and colours for virgin 
polymers. It has developed +Restore additive 
which reduces the polymer degradation that takes 
place during melt processing and increases 
physical property retention in regrind as compared 
with unmodified material.

“+Restore enables recyclers to obtain physical 
properties much closer to those of virgin polymer 
than with unmodified regrind,” said Jared Arbeter, 
Technical Sales Manager. “This innovation expands 
end-use possibilities for recycled material, opening 
new applications in moulded or extruded products, 
including fibres.”   

Riverdale said that in tests, reground homopoly-
mer PP containing +Restore additive exhibited 65% 
greater Izod impact strength than unmodified 
regrind. Improvements have also been achieved 
with PP copolymer and HDPE, it said. The new 
additive can be used alone or in a blend with 
Riverdale Global’s liquid colours. Typical usage 
rates are in the 0.1 to 0.5% range. 

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.byk.com

� www.milliken.com

� www.aaroninc.com

� www.struktol.com

� www.greenmantra.com

� www.dow.com

� www.exxonmobilchemical.com

� www.arkema.com

� www.riverdaleglobal.com

Riverdale Global’s new +Restore liquid additive improves impact strength
Source: Riverdale Global


