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Celanese ups compound
capacities across Asia

Italian twin screw com-
pounding machinery 
maker Maris has stepped 
up its focus on the recy-
cling market with the 
launch of two new brands 
— Evorec Plastic and 
Evorec Plastic Plus.

Maris has delivered a 
number of recycling lines 
over the past few years but 
this new move marks its 
“formal introduction” to 
the recycling solutions 
sector, according to a 
company spokesperson.

“The intrinsic character-
istics of co-rotating 
twin-screw extruders can 
ensure not only excellent 
homogeneity, degassing 
and filtration levels of the 
processed material, but 
also offer the possibility of 
adding fillers and/or 
additives,” according to 
Maris. 

Evorec Plast products 
are targeted at applica-
tions that require only the 
supply of a twin screw 
compounder; Evorec Plast 
Plus systems combine the 
twin screw extruder with a 
single screw extruder and 
handling equipment.

� www.mariscorp.com

Maris 
moves in 
recycling

Celanese has unveiled a 
three-year plan to expand its 
engineered material com-
pounding capacities across 
three of its facilities in Asia. 

The company said it will 
add about 52,000 tonnes/yr 
of compounding and 
long-fibre thermoplastics 
capacity at its integrated 

chemical complex in 
Nanjing, China, by the 
second half of 2023. It also 
plans to add 7,000 tonnes/yr 
of PA compounding capacity 
at its plant at Suzhou in 
China by Q2 2022 and will 
add a similar volume of 
general compounding 
capacity at its facility at 

Silvassa in India by Q1 2022.
Tom Kelly, Celanese 

Senior Vice President 
Engineered Material, said 
the company “is adapting to 
local customer needs and 
gaining a competitive 
advantage in a complex and 
changing environment.”

� www.celanese.com

PA6 performs in oil pans
Germany’s IBS Filtran is 
using Durethan BKV35H2.0 
PA6 from Lanxess in 
transmission oil pans, 
meeting the performance 
expectations of customers 
while providing a significant 
cost saving over the PA66 
grades commonly used in 
the past.

According to IBS Filtran, 
the 35% short glass fibre-
reinforced PA6 grade 
provides the same ageing 
profile as PA66 while provid-
ing better impact resistance 
and elongation at break, 
reduced shrinkage, and 
good weldability. It also 
offers very good surface 
characteristics, which is 
important for effective 
operation of the sealing 

gaskets in service. 
PA6 is proving a good 

alternative to more costly 
PA66 in a broad range of oil 
circuit components, accord-
ing to Lanxess technical 
application expert Christof 
Boden. “In addition to car 

transmission oil pans, we are 
increasingly seeing truck oil 
pans and cylinder head 
covers made from polyam-
ide 6 being used in series 
production and develop-
ment,” he said.

� www.lanxess.com

IBS Filtran is using Lanxess PA6 in place of PA66 in auto oil pans
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PolyREC established to verify circularity
Plastics industry trade associations 
Petcore Europe, PlasticsEurope, 
Plastics Recyclers Europe (PRE) and 
VinylPlus have formed a new organisa-
tion called PolyREC to monitor, verify 
and report their plastics recycling and 
uptake data in Europe using a com-
mon data collection system, RecoTrace.

PRE president Ton Emans said: 
“Setting up mechanisms that evidence 
progress in driving plastic circularity in 
a transparent manner is a must if we 
are to meet the EU targets.” PolyREC, 
he added “is a significant step towards 
a credible and systemic approach to 
genuinely improve plastic production, 

collection and recycling.” Other 
interested organisations are also 
invited to join.

The RecoTrace data collection 
system is based on the long standing 
Recovinyl system that was developed 
within the VinylPlus scheme.

� www.plasticsrecyclers.eu

http://www.mariscorp.com
http://www.celanese.com
http://www.lanxess.com
http://www.plasticsrecyclers.eu
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Former Lucent execs 
jailed in US for fraud
Two former senior executives 
of US-based compounder 
Lucent Polymers – Kevin 
Kuhnash and Jason Jimerson 
– were sentenced to jail 
terms in March after plead-
ing guilty last year in court in 
Indiana, US, to fraud and 
money laundering relating to 
the sale of the company to 
PE firm HGGC in 2013.

Kuhnash and Jimerson 
admitted concealing defects 
in the Lucent business 
related to falsification of 
quality testing. These issues 
were only exposed in 2016 
following the sale of the 
plants to A Schulman, now 
part of LyondellBasell. 
Schulman estimated at the 

time a potential sales loss of 
around $20m.

Former Lucent CEO 
Kuhnash was sentenced to a 
jail term of 36-months 
followed by one-year of 
supervised release. He must 
also pay a $10,000 fine. 
Former COO Jimersen was 
sentenced to a jail term of 
24-months, two-years of 
supervised release and a 
$10,000 fine. 

According to the US 
Department of Justice, the 
two executives received 
around $1.4m and $0.6m 
respectively from the $64m 
sale of the business to 
HGGC in 2013. The value of 
Schulman’s shares fell by 

more than $175m on the 
day the fraud was disclosed 
to investors in 2016.

“These two men knew of 
the fraudulent practices at 
the company they led but 
chose to let it continue out 
of sheer greed, going even 
further by remaining silent 
as the company was sold for 
the sole purpose of enrich-
ing themselves,” said FBI 
Indianapolis Special Agent 
in Charge Paul Keenan.

“This case demonstrates 
the strong partnerships the 
FBI has and the diligent 
work of all involved to 
combat significant fraud 
schemes such as this,” he 
said in a statement.

Domo Chemicals has 
appointed Bamberger 
Polymers to distribute its 
North American product 
portfolio, including its 
Domamid, Econamid and 
Domonyl Nylon 6 and 66 
compounds. Domo 
produces a number of 
products exclusively for 
the US market at its plant 
at Buford in Georgia.
www.domochemicals.com
www.bambergerpolymers.com

BASF, SABIC and Linde 
have signed a joint 
agreement to develop and 
demonstrate electrically 
heated steam cracker 
furnaces. Replacing fossil 
fuels with electricity from 
renewable sources is said 
to hold the potential to 
reduce CO2 emissions by 
up to 90%. The develop-
ment partners are evaluat-
ing construction of a 
demonstration plant at 
BASF’s Ludwigshafen site 
in Germany for startup as 
early as 2023.
www.basf.com
www.sabic.com
www.linde.com

IN BRIEF...

Indian JV targets bioplastics

Victrex investing in Shanghai

SKYi FKuR Biopolymers, a new joint 
venture between Germany’s FKuR 
Kunststoff and India’s SKYi Innovations, 
has commenced production of biode-
gradable, partially-biobased plastics at 
Chakan in India.

The facility operates a three-shift 
compounding line, which will produce a 
significant part of FKuR’s Bio-Flex range 
for the Indian and regional markets. It is 
claimed to be the first dedicated 
manufacturer of compostable biopoly-
mer compounds in India. 

The Bio-Flex family comprises fully 

biodegradable and compostable 
(according to EN 13432) grades. They are 
based entirely or partly on natural raw 
materials and are suitable for production 
of flexible films, as well as thermoformed 
and injection moulded parts.

SKYi Innovations has distributed FKuR 
products in India for around 10 years. 
The company is well established in the 
Indian compounding industry and 
claims to operate the country’s largest 
LFT production facility.

� www.fkur.com

� www.skyi.in

Victrex is investing $1m in a 
“significant expansion” of its 
Asia Innovation & Technol-
ogy Centre (AITC) at 
Shanghai, China, as part of 
plans to accelerate innova-

tion and speed develop-
ment times for prototypes 
and evaluation.

The UK-based company 
opened the AITC in 2006 as 
a 2,000 m2 technical centre 

of excellence for users of its 
PEEK-based advanced 
engineering plastics in the 
automotive and aerospace 
sectors. 

� www.victrex.com

https://www.justice.gov/usao-sdin/pr/former-evansville-plastics-company-executives-sentenced-securities-fraud-scheme
http://www.domochemicals.com
http://www.bambergerpolymers.com
http://www.basf.com
http://www.sabic.com
http://www.linde.com
http://www.fkur.com
http://www.skyi.in
http://www.victrex.com
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www.coperion.com/recycling 

COPERION PLASTICS  
RECYCLING TECHNOLOGY.
EFFICIENT. SUSTAINABLE. 
RESPONSIBLE.
Discover our first-class technology solutions:

 + for compounding, extrusion, feeding, conveying and bulk material handling
 + fulfilling highest quality standards and maximum reliability

> extruders   > feeders   > components   > pneumatic conveying   > complete systems

www.coperion.com/recycling
https://www.coperion.com/en
https://www.coperion.com/en/news-media/calendar/trade-shows#filter-events


COMPOUNDING WORLD  |  April 2021 www.compoundingworld.com8

NEWS

Avient has launched Rejoin 
PCR Masterbatch, which 
uses a post-consumer 
recycled (PCR) polyolefin 
carrier resin and is designed 
for use in recycled polyole-
fin packaging applications.

Available globally, the 
company said Rejoin PCR 
has been developed 
specifically to address 
applications where colourant 
and additive masterbatch 
use could compromise 
claims of 100% PCR content. 
The new PCR masterbatch 
combines pigments and 
functional additives without 

Avient launches PCR carriers

negatively affecting colour or 
mechanical properties.
n Avient has also intro-
duced two new polyketone 
(PK)-based materials. 
Edgetek PKE and LubriOne 

PKE are described as 
speciality PK formulations 
that offer good chemical 
and hydrolysis resistance for 
applications such as 
chemical, fuel contact or 

German additives produc-
er Baerlocher has com-
menced construction of a 
new plant at Dewas in 
India. The so-called 
Dewas-2 plant is situated 
on a ten-hectare site 
adjacent to the company’s 
existing facility. It will have 
a capacity of 30,000 
tonnes/yr of calcium-
based PVC stabilisers. 

Baerlocher said that it is 
now focusing only on 
calcium-based PVC 
stabilisers for future 
investments, although it 
said it continues to provide 
choice for convertors with 
traditional systems “to 
enable their transition 
towards sustainable 
calcium-based stabiliser 
systems for all PVC 
applications.”

� www.baerlocher.com

Baerlocher 
starts India 
expansion 

POLYMER APPLICATION LAB   
Our scientific staff and product specialists 
are ready to assist you in developing and 
testing new polymer applications

See how in this video:

PLANT-BASED AND FOOD-GRADE 

Polymer Additives Safe Enough To Eat
The Einar® series of additives for masterbatches is based on  
food-grade plant oils and produced in CO2-neutral factories.

Looking to push the boundaries of your solution or find a  
better, more sustainable alternative to your current additive?  
We’ll help optimise your solution as our additives match or  
surpass the performance of conventional additives. 

EINAR® ADDITIVES ARE CUSTOM-DESIGNED:

• Anti-stats

• Anti-fogs

• Pigment  
dispersing aids

• Mould release

• Ageing  
modifiers 
 

• Slip additives

• EPS coating  
additives

high-moisture environ-
ments. The new grades also 
offer a sustainability benefit 
due to PK’s claimed lifecycle 
emission benefit of 61% 
over PA and POM.

The Edgetek PKE series 
includes reinforced formula-
tions with 10-40% short 
glass fibre. The LubriOne 
PKE series are internally 
lubricated. Both are avail-
able globally.

� www.avient.com

Left: Rejoin masterbatches 

are targeted at recycled 

packaging applications
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German machinery makers see 
order/sales growth for 2021

Bio-attributed styrenic options

Germany’s Plastics & Rubber Machinery Association, VDMA, 
has released the results of a survey showing its members 
expect both order and turnover volumes to grow this year.

According to the association, almost 50% of respondents 
expect to see an upturn in the first six months of 2021 and 
more than 50% expect to see market conditions strengthen 
further in the second half. Close to half of survey participants 
expect to take on new staff in the first half of the year.

“In 2H 2020, the demand for plastics and rubber machinery 
has clearly changed across all regions. The situation in China 
and Germany is seen as particularly positive,” said VDMA 
chairman Ulrich Reifenhäuser.

The survey findings are in line with 2020 year-end figures. 
These showed a 7% increase in orders over 2019. 

� http://plastics.vdma.org
VDMA plastics machinery 

chairman Ulrich Reifenhäuser
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Ineos Styrolution has launched two new 
lines of styrene-butadiene copolymers 
produced using renewable raw materials 
sourced from household kitchen waste or 
residue from the Scandinavian pulp industry.

The Styroflex ECO and Styrolux ECO 
grades are claimed to provide identical 
product characteristics to fossil-based 
alternatives and are offered with either 50 or 

100% of the fossil-based styrene replaced 
by “bio-attributed” material.  

Styrolux ECO grades are said to offer 
high transparency, and are suitable for 
labelling and twist films, food packaging, 
and medical applications such as drip 
chambers. Styroflex grades offer thermo-
plastic elastomer (S-TPE) performance.

� www.ineos-styrolution.com

http://www.baerlocher.com
http://www.avient.com
http://plastics.vdma.org
http://www.ineos-styrolution.com
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NEWS

Germany’s OQEMA Group 
has taken over the Spanish 
chemical distributor 
Proquibasa and plans to 
integrate the company into 
its existing operations.  
www.oqema.com
www.proquibasa.com

Hexpol has acquired 
Vicom 2002, a Spanish 
polymer compounder 
active in wire and cable 
sector with sales of around 
€30m. Hexpol said the 
move will strengthen its 
southern European 
presence in a growing area 
of the market.
www.hexpol.com

Xenia Materials of Italy, 
which specialises in 
high-performance thermo-
plastic composite-rein-
forced fibres and additives, 
has formed an agreement 
with Jiejiayou (Shenzhen) 
Material Technology in 
China to distribute its 
Xecarb, Xebrid and 
Xeglass compounds. 
www.xeniamaterials.com

IN BRIEF...

POLYMER APPLICATION LAB   
Our scientific staff and product specialists 
are ready to assist you in developing and 
testing new polymer applications

See how in this video:

PLANT-BASED AND FOOD-GRADE 

Polymer Additives Safe Enough To Eat
The Einar® series of additives for masterbatches is based on  
food-grade plant oils and produced in CO2-neutral factories.

Looking to push the boundaries of your solution or find a  
better, more sustainable alternative to your current additive?  
We’ll help optimise your solution as our additives match or  
surpass the performance of conventional additives. 

EINAR® ADDITIVES ARE CUSTOM-DESIGNED:

• Anti-stats

• Anti-fogs

• Pigment  
dispersing aids

• Mould release

• Ageing  
modifiers 
 

• Slip additives

• EPS coating  
additives

BASF automates test
sample production
BASF has installed a fully 
automated cell for injection 
moulding of test specimens 
at its Injection Moulding & 
Extrusion Pilot Plant at 
Ludwigshafen in Germany.

The cell was developed 
with injection moulding 
machinery maker Sumitomo 
(SHI) Demag and is said to 
be capable of producing 
more than 4,000 test 
settings/year. It is linked in 
to a new MES system, which 
maps and records each test 
sequence.

“Unlike our former MES 
systems, this one logs every 
single aspect of a trial and 
the results, giving us insight 
for every single shot. This 
data is extremely valuable 
as it represents the entire 
processing sequence and 
enables us to draw deeper 
conclusions about how 
materials perform under 
certain conditions and how 
a customer might later 

process it,” said Angelika 
Homes, Senior Project 
Engineer at BASF.

The cell is based on an 
all-electric 100 tonne 
IntElect moulding machine 
equipped with two robots 
— a linear robot is used to 
select and place one of 12 
interchangeable mould 
inserts and to extract the 

moulded specimen while a 
small articulated robot 
removes the sprue using a 
punch. 

All samples are produced 
in accordance with the ISO 
294 standard and are 
moulded in thicknesses 
from 0.8mm to 4.0mm.

� www.sumitomo-shi-demag.eu

� www.basf.com
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BASF’s new automated test specimen production cell

http://www.oqema.com
http://www.proquibasa.com
http://www.hexpol.com
http://www.xeniamaterials.com
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https://www.palsgaard.com/polymers?utm_source=CW_April_2021
http://www.shi-g.com
http://www.basf.com
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Clariant invests in 
China R&D campus
Clariant has officially 
opened its One Clariant 
Campus (OCC) at Xin-
Zhuang Industrial Park in 
Shanghai in China. The 
24,000 m2 facility includes 
13,000 of laboratory space 
and will provide a home for, 
among others, the com-
pany’s Additives’ R&D 
Centre in the country.

Key features of the 
Additives R&D Centre 
include a plastics process-
ing and testing laboratory 
equipped for polyconden-
sation, compounding, 
spinning, injection mould-
ing and foaming, plus 
testing and analytical 
capabilities. 

According to Clariant, it 
will offer joint development 
and application testing at all 
stages and aims to bring 
about shorter lead times in 

Evonik sees €350m/year
circular benefit by 2030

developments. Application 
sectors targeted include 
electronics, 5G, automotive, 
packaging, fibres and films, 
adhesives, coatings and inks.

“The One Clariant 
Campus is an important 
milestone for our dedicated 
China strategy,” said Clariant 
CEO Conrad Keijzer. 

China accounted for 10% 
of Clariant’s 2020 sales of 
CHF402m (€365m). 

� www.clariant.com

Above: 

Additives R&D 

is integrated 

within the new 

One Clariant 

Campus in 

Shanghai
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Evonik says it expects it “circular 
plastics” activities to generate 
additional sales of more than €350m 
annually by 2030 and is “working 
closely with partners along the entire 
polymer value chain to make this 
happen.”

The company’s programme 
includes greater use of sustainable 
raw materials in its production, as well 
as development of additives to make 
mechanical and chemical recycling 
more efficient.

Technologies it is developing 
include: surfactants and defoamers to 
improve the efficiency of mechanical 

recycling; additives to minimise 
recyclate odour; a methanolysis 
process to facilitate recycling of 
heavily contaminated PET waste; and 
additives, catalysts and membranes 
for treatment of synthesis gases 
produced during pyrolysis.

“We have the innovative capability 
to create new materials cycles with 
fewer fossil-based feedstocks and 
more circular ones. We intend to 
utilise that potential,” said Harald 
Schwager, deputy chairman of 
Evonik’s executive board responsible 
for innovation.

� www.evonik.com

http://www.screw-element.com
http://www.screw-element.com
http://www.clariant.com
http://www.evonik.com
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Chemical recycling gathers pace

Chroma Color invests in clear colorants
Colour and additive masterbatch 
supplier Chroma Colour is to install a 
Sidel PET stretch blow moulding 
machine at its Salisbury facility in North 
Carolina, US, to support expected 
growth for its UltraPET colouring 
system for clear resins.

The company was recently granted 
a US patent for its UltraPET Chroma 
Transparent carrier system, which it 

claims allows highly effective colouring 
of clear resins such as PET, PETG, 
Eastman’s Tritan copolyester, PC, 
acrylics and others without negatively 
affecting optical clarity.

Chroma Color has also introduced a 
product line for use with post-consum-
er recycled material. Chroma PCRPET 
is FDA compliant and suitable for use 
in sheet and moulding applications, 

including bottles. The company claims 
it will allow customers to develop 
100% PCR end products.

According to Chroma Color, 
UltraPET products can be processed at 
lower temperatures than conventional 
PET pellet concentrates, which reduces 
thermal stress on the pigments and 
dyes.

� www.chromacolors.com

Mura Technology subsidiary 
ReNew ELP is to begin 
construction of a commer-
cial-scale chemical recycling 
plant using Mura’s Hydro-
thermal Plastic Recycling 
Solution (HydroPRS) 
technology at Teesside in 
the UK.

The project is intended to 
go onstream in 2022 and 
will process 80,000 tonnes/
yr of plastic waste. The 
scheme is part-funded by 
the UK government, which 
awarded £4.42m in 2020 as 
part of its Industrial Strategy 
Challenge Fund’s Smart 
Sustainable Plastic Packag-
ing programme.

HydroPRS uses Cat-
HTR technology from Licella, 
which employs supercritical 
steam to convert plastics 
back to original monomers. 
It said to be able to recycle 
all forms of plastic – even 
multi-layer, flexible plastics 
used in packaging – in as 
little as 25 minutes. 

Mura said further rollout 
of the technology is 
planned in Germany, the US 
and Asia. It hopes to see 1m 
tonnes of polymer pro-
cessed using HydroPRS by 
2025.

Meanwhile, Netherlands-

based recycling company 
Synova and Technip 
Energies have entered into 
a joint development and 
cooperation agreement to 
commercialise the former’s 
thermochemical plastic 
waste-to-olefins technology 
in conjunction with the 
latter’s steam cracking 
know-how. 

The two will work 
together to improve the 
technology, which was 
invented by the TNO 
research organisation and 
which Synova has further 
developed, tested and 
piloted over the past 15 
years. According to Synova, 

it features a clean-up train 
that removes 99.9% of 
unwanted tars and uses the 
energy value to create a 
highly efficient process with 
a better CO2 footprint. 

Finally, in France, recy-
cling firm Plastic Energy has 
reached agreement with 
ExxonMobil on a project to 
convert post-consumer 
plastic waste into raw 
materials for the manufac-
turing of virgin-quality 
polymers. Under this deal, 
Plastic Energy will build, 
own and operate an 
advanced recycling plant 
adjacent to ExxonMobil’s 
Notre Dame de Gravenchon 

petrochemical complex 
near Le Havre to convert 
waste into raw materials 
known as Tacoil. 

It is expected to be one 
of the largest chemical 
recycling plants in Europe 
with an initial capacity of 
25,000 tonnes/year and 
plans to scale up to 33,000 
tonnes in the near future. A 
final investment decision is 
expected in mid-2021 with 
start-up anticipated in 2023. 
Plastic Energy already 
operates two commercial 
plants in Spain.

� www.muratechnology.com

� www.synovatech.com

� www.plasticenergy.com

Chemical recycling targets the most difficult-to-handle plastic waste
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Long-established in 
the European PVC 
compounding 
sector, Benvic CEO 
Luc Mertens details 
the company’s 
strategic move into 
new polymers and 
geographies

Over more than 50 years as 
part of the Solvay Group, 
Benvic established itself as a 
significant player in the 
premix and PVC com-
pounds business — particu-
larly in France, Italy and 
Spain — but otherwise 
maintained a fairly low 
profile. However, divestment 

in 2014 laid the foundations 
for change and its 2017 
acquisition by InvestIndus-
trial set the company on a 
new strategic course of 
growth through geographi-
cal and product portfolio 
expansion.

The InvestIndustrial 
acquisition marked a huge 
change in the company’s 
development, according to 
Benvic CEO Luc Mertens. “It 
was clear we had a lot of 
opportunity to grow in PVC 
but also in other areas and 
regions,” he says. With eight 
strategic investments 
completed since 2018 — the 
most recent the purchase of 
the former Celanese-owned 
compounding plant at 
Ferrara in Italy earlier this year 

— he believes the company is 
well on the road to realising 
those opportunities.

The series of acquisitions 
has seen Benvic’s annual 
sales grow from a 2016 level 
of around €175m to €244m 
in 2019. Mertens says sales 
dropped by around 5% to 
€230m in 2020, which he 
considers a good result 
given the impact of the 
pandemic on the global 
economy. However, he 
forecasts a 2021 result of 
around €270m based on its 
Q1 activity levels.

The sales figures track the 
growth of the business, but 
not the shift in its market 
focus. Back in 2016, Mertens 
says near 80% of Benvic’s 
sales came from the 

Main image: The purchase of the former Celanese compounding operation at Ferrara in Italy increases Benvic’s capacity and adds 

new businesses beyond PVC

Benvic details future strategy
that builds on PVC expertise
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Mertens sees opportunities 

in PVC and in other areas
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building and construction 
sectors; today those markets 
account for around 45%. 
Medical and specialty 
products from the compa-
ny’s new acquisitions 
provide most of those 
non-construction gains.

PVC at the core
Mertens takes great effort to 
explain that while the 
group’s strategy is to 
diversify its product line, it is 
not to move away from PVC. 
With global PVC demand 
standing at close to 44m 
tonnes for 2020 and 
forecast growth rates of 
close to 4% CAGR to 2024, 
he says it remains an 
attractive market. “PVC and 
building will stay our core 
business. That is totally clear 
and we continue to invest in 
that. But, at the same time, 
we want to develop other 
activities,” he says.

Benvic’s PVC focus is on 
supply of finished com-
pounds, which account for 
around 20% of the total 
European PVC market and 
amounted to a volume of 
around 1.3m tonnes in 
2019. The company claims 
to be the largest single 
player in Europe in this 

sector – which it refers to as 
“free PVC compounds” and 
where it sees growth rates 
of around 1.6% CAGR.  It 
claims a 13% market share.

While largely focused on 
PVC, Benvic’s recent 
investments have been 
directed at extending its 
capabilities into new areas. 
In 2018 it acquired the site, 
equipment and much of the 
workforce of the former 
VinyLoop recycling venture 
at Ferrara (also formerly 
Solvay-owned and located 
alongside Benvic’s existing 
Italian plant). Mertens says 
that new capacity was 
secured to provide addi-
tional space and personnel 
to develop new business 
opportunities in both PVC 
and non-PVC markets. 

Also in 2018, the com-
pany bought the Alfa PVC 
compounding business in 
Poland, which it says is the 
number two player in the 
country. “We were not 
present in Central Europe 
and the idea was to develop 
our business there,” Mertens 
explains.

The following year saw 
Benvic buy UK-based 
Dugdale Plastics, a specialty 
PVC compounder with sales 

of around £36m. “We were 
present on the UK and Irish 
market but, as you can 
imagine with [Dugdale’s] 
strong focus on specialities 
for PVC, the UK and Ireland 
is today the first market for 
the Benvic Group,” Mertens 
says.

Broader offer
If the Alfa and Benvic 
acquisitions were about 
adding more to the tradi-
tional Benvic PVC business, 
2019 saw it begin to 
broaden out its PVC product 
offering. The purchase of 
France-based Ereplast gave 
it a PVC compounding 

company with expertise in 
recycling while the acquisi-
tion of Italy-based Moden-
plast added medical 
compounding and medical 
tubing production.

“Modenplast was 
interesting for us because, 
as you know, in Europe PVC 
is the first polymer globally 
used for medical applica-
tions. I think we speak about 
45% linked to PVC,” Mertens 
says.

The move into medical 
continued in 2020 with the 
purchase of Italian medical 
device maker Luc & Bel. 
“The goal for us is to 
develop a complete chain 
for the medical sector,” 
Merten says. “With Luc & Bel 
we don’t speak about 
compounds but about the 
component. We are now 
able to talk to customers – 
big customers – about 
opportunities to develop 
compounds, tubes and 
different components.”

The new Benvic strategy 
is also to develop opportu-
nities outside of PVC. 
Mertens says this will initially 
focus on meeting specific 
demands from existing 
customers. A first step was 

Modenplast’s 

tubing capabilities 

and Luc & Bel’s 

device expertise 

makes Benvic a 

compound-to-

components 

player in medical 

Plantura’s renewable compounds are pitched at durable 

automotive applications as well as single-use packaging products
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taken in this direction in 
2019 with the acquisition of 
the Italian bio-polymer 
start-up Plantura, which 
develops durable and 
biodegradable and bio-
based compounds. A new 
production line for these 
products has already been 
installed at Ferrara. “We 
have integrated the com-
pany into Benvic but we 
have kept the brand-name 
and the Plantura name is 
now a brand for all our 
biopolymers,” he says.

Currently in start-up 
phase, Plantura’s production 
volumes today amount to 
around 1,000 tonnes 
annually. However, Mertens 
sees much bigger opportu-
nity. “If we start a project like 
this…it is because we are 
convinced that we can 
develop interesting partner-
ship projects with custom-
ers,” he says. “We have 
serious projects in the pipe.”

Seizing opportunity
The decision by Celanese in 
2020 to consolidate its 
Engineered Materials 
compounding business in 
Europe into its site at Forli in 
Italy, which it acquired in 
2016 together with a plant 
at Ferrara when it bought 
the SO.F.TER Group, 
presented another opportu-
nity for Benvic. 

In January this year, Benvic 
acquired the site, which is 
located just 50m from its 
existing Ferrara operation, 
together with the three 
businesses serviced from it: 
PP compounds for the 
appliance industry, TPEs for 
the footwear sector, and SBS 
infill for artificial turf applica-
tions. “The acquisition has 
given more capacity to 
develop all our activities, but 

at the same time we have 
acquired some interesting 
businesses,” he says. 

Looking forward, Mertens 
sees Benvic’s future strategy 
defined on its technology 
offer. “We want to offer 
customers the best solution. 
Our goal is to use the best 
product at the best place,” 
he says. “In some cases PVC 
will be the best one, in some 
cases it will be something 
else. This is a big change for 
the group.”

 Preparation for this 
approach has included a 
reorganisation of its 
activities into four broad 
groupings.  The first, and 
largest, is ProVinyl, which 
brings together the flexible 
and rigid PVC solutions from 
its three historical sites with 
the Dugdale and Alfa PVC 
businesses. It claims more 
than 2,500 formulations in 
this product area.

The Extended Material 
group is focused on 
applying Benvic’s market 
and application expertise 
gained through PVC 
compounds to other 
material solutions and 
markets, such as halogen-
free cables. “We are one of 
the leaders in Spain for 

polymers for cables but 
were only involved in PVC 
compounds,” Mertens says. 
“Now we continue to supply 
those compounds but we 
started one year ago a new 
business linked to halogen-
free compounds.”

This new family of 
polyolefin-based com-
pounds is marketed as 
Linkflex. The first products 
are formulated for low 
voltage cable applications 
but the range will be 
extended to datacom and 
industrial cables in the 
future. Linkflex products are 
produced on a new line 
installed at the company’s 
plant near Barcelona in 
Spain.

The Plantura brand covers 
the company’s bio-based 
and compostable com-
pounds, while Benvic 
Medical brings together its 
compound know-how for the 
medical and pharma sector 
with the plastics processing 
expertise of the Modenplast 
and Luc & Bel units.

Focused expertise
The four new product 
groups will be supported by 
focused technical resources. 
“When we start a new 

activity we want to concen-
trate our knowledge and 
competence globally in one 
site,” Mertens says. “For 
halogen-free, because the 
first market is in Spain we 
started that business in 
Spain. It’s the same in Italy 
for Plantura. Now Ferrara 
will be the main centre for 
the new activities and will 
develop for the group.”

While Benvic supplies 
compounds outside of 
Europe through distributors, 
over the past four years its 
acquisitions have focused 
on extending its European 
manufacturing presence. 
However, Mertens says the 
company’s ambitions for the 
future look beyond the 
continent of Europe.

“It is clear that our 
strategy is linked to new 
product and new develop-
ment but it could also be 
linked to geographical 
expansion. Today, we are a 
leader in PVC in Europe and 
we will maintain a big part of 
our business in Europe. But 
we are also looking for 
opportunities outside. We 
can imagine in the future 
that Benvic will be a world-
wide company,” he says.

� www.benvic.com

Left: Benvic aims 

to capitalise on 

its cable sector 

expertise 

developed in 

PVC with its new 

Linkflex HFFR 

cable compounds
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Plastics are durable and tough materials but 
sometimes simply not tough enough. Whether due 
to exposure to low temperatures or simply use in 
very highly demanding environments, there are 
plenty of applications where virgin polymer materi-
als can benefit from having their inherent toughness 
improved through the addition of suitable additives. 
These vary in chemistry in many ways, depending on 
the polymer that needs to be modified and, of 
course, the producer of the additive itself. This 
article takes a look at some of the latest options 
virgin and recycled plastics modification.

Dow offers compounders a broad portfolio of 
modifiers under different brands – Fusabond, 
Surlyn, Elvaloy and Elvaloy AC. These are designed 
for use with a variety of polymers, including 
glass-filled PP, ABS, and engineering polymers 
such as polyamides and polyesters. Last year, it 
extended its offering for PA with the launch of three 
new grades.

According to Marie Buy, Marketing Manager 

EMEA for Dow, the company offers several polymer 
modifier technologies that can be used for polyam-
ide toughening. These typically combine increased 
low-temperature impact properties with good 
adhesion to the polyamide. The adhesion is achieved 
as a result of the reaction of amine or carboxylic acid 
end-groups of the polyamide polymer with the 
functional group of the tougheners. 

Fusabond N functional polymer grades are maleic 
anhydride (MAH)-grafted polymers, which Buy says 
are selected from Dow’s extensive range of polyole-
fin elastomers, which includes its Engage polyolefin 
elastomers and Nordel EPDM. They provide com-
pounders with high-flow impact modification for 
tough and super-tough PA6 and PA66 compounds, 
including good performance at very low tempera-
tures. Automotive EV applications are considered 
prime targets for impact modification.

Fusabond A is a modified ethylene-acrylate 
copolymer. “It provides compounders with a very 
good combination of flow and toughness for 

Main image: 
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Many plastics applications require enhanced impact performance, 
with the growing use of recycled content only adding to the 
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glass-filled polyamide compounds,” she says. Surlyn 
ionomer grades provide good impact resistance 
and high gloss to polyamide and specific grades 
are FDA-approved for direct food contact. 

Small particle size and uniform particle size 
distribution can be achieved with Fusabond N 
types, while the higher polarity of Fusabond A and 
Surlyn grades allows for even finer modifier particle 
dispersion.

Fusabond N493, which is based on a polyolefin 
elastomer (POE), is well established as a PA6 and 
PA66 impact modifier and is suitable for a broad 
range of final applications. Figures 1 and 2 show the 
performance levels achieved at loadings between 5 
and 20% in PA6 and PA66 and provide an overall 
performance comparison of Fusabond N493 with 
two other recent additions to the Fusabond family, 
N216 and N495 (also POE-based). 

Tests conducted within Dow’s R&D facility show 
that Fusabond N495 can be used to achieve higher 

performance, in terms of stiffness/toughness and 
flow, compared to Fusabond N493. Fusabond 
N216 (another new POE-based Fusabond grade) 
and Fusabond N215 are said to be alternatives 
suitable for meet medium impact requirements.

Dow says Fusabond A560 is aimed at glass fibre 
reinforced PA6 compounds. It is said to be particu-
larly effective at low addition levels and offers the 
added advantage that flexural modulus and 
temperature resistance are only slightly reduced. 
Other Fusabond N grades used at the same 
concentration have a higher effect on these two 
properties, the company says.

Compounds toughened with Fusabond A560 
also show better flow and a lower viscosity than 
alternative compounds toughened with the same 
amount (10%) of MAH-grafted high performance 
tougheners, according to Dow. The improved flow 
is said to result in improved mould filling and also 
better surface appearance of moulded parts.

Aside from the Fusabond, Surlyn, Elvaloy and 
Elvaloy AC products, Dow also offers its Engage 
polyolefin elastomers and Infuse olefin block 
copolymers as impact modifiers for thermoplastic 
olefin (TPO) compounds.

Grafted additives
The Orevac and Lotader impact modifying resins, 
which were previously produced by Arkema, are 
now within the portfolio of Korean company SK 
Functional Polymers. Orevac IM resins feature 
grafted anhydride groups that make them reactive. 
The products combine good processability with 
the required reactivity required for polyamides, 
according to the company. 

Figure 1 Star chart showing the effect of three different Dow 
Fusabond N impact modifiers on properties of PA6. Fusabond 
N495 shows the best impact performance at high and low 
temperatures Source: Dow

Figure 2 Star chart showing the effect of three different 
Fusabond N impact modifiers on performance of PA66. Note 
that Fusabond N495 gives considerably improved flow
Source: Dow
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The company says the latest Orevac grades 
— IM300/IM300N and IM800 — have been formu-
lated to speed up compound manufacturing while 
maintaining excellent impact resistance and 
mechanical properties. Orevac IM300/IM300N 
combines high fluidity with high impact resistance 
at room temperature. “High fluidity opens up new 

opportunities in terms of processability of the 
compounds such as injection moulding of small 
pieces with specific geometries or glass-reinforced 
PA,” says an SK spokesperson.

Orevac IM800 grafted polymer has been 
designed to achieve very good impact resistance 
at temperatures well below zero and offers a very 
low ductile/brittle transition temperature. It is 
recommended for automotive applications.

The new grades sit alongside Lotader 4700, 
described as a general purpose grade for 
polyamides.

Lotryl flexible copolymers, meanwhile, are 
suitable for use in thermoplastic polyesters where 
they absorb energy and avoid craze propagation. 
They display high weatherability, due to their 
ethylene and acrylate monomer chemistry base. SK 
says combinations of Lotryl with Lotader are often 
used to adjust impact properties and rheology.

SACO-AEI Polymers produces its own impact 
modifier products under the Armidan brand and 
also distributes grades from Chinese producer 
Fine-Blend in North America. The company says it 
was readying various new grades to show at the 
NPE trade fair in Florida in the US this year but, now 

Figure 3: Effect on impact strength of SBG-001 core-shell impact 
modifier in 70/30 PC/ABS  Source: Fine-Blend/SACO-AEI

The compounds 
By BENVIC

BENVIC has regrouped its 2500 plus polymer compounds 

into four main material streams for the 21st Century. 

PVC compounds are the historical root of the company. 

These are now unifi ed under the  brand. 

ProVinyl includes rigid, plasticized and recycled grades and 

there is a strong commitment to custom-made ProVinyl 

formulations for sustainable use. 

BENVIC’s  offer non-PVC polymers 

for the challenges of complex, mission-critical or heavy 

duty applications in markets such as automotive, food 

packaging or electrical cables. Benvic’s new range for HFFR 

cable compounds is a typical example. 

Modern materials need to reduce our environmental 

footprint. BENVIC’s product line has 

been created with just this need in mind; bio based and/or 

compostable polymers for the development of successful 

eco-designed products and solutions.

BENVIC’S  solutions include all manner of 

polymer compounds and also medical components such 

as pipes, tubes, connectors and fi lters. BENVIC offers 

the medical world a fully integrated and systems-based 

approach for all its material and product needs. 

F O R E V E R ,  M O R E ,  N A T U R A L L Y

Plasticized, rigid and recycled

Compostable  and biobased polymers Compounds and components
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www.benvic.com

http://www.benvic.com/


https://www.tisan.com.tr/
https://www.tisan.com.tr/


COMPOUNDING WORLD  |  April 2021 www.compoundingworld.com28

ADDITIVES  |  IMPACT MODIFIERS

the show has been cancelled, it is blogging about 
them instead.

SBG-001, from Fine-Blend, is a core-shell impact 
modifier with a high compatibility to polycarbonate 
and designed for use in PC/ABS blends (Figure 3). 
The butadiene rubber core improves impact 
performance while the SAN-GMA (styrene-acryloni-
trile-glycidyl methacrylate) copolymer shell 
provides compatibility with the PC as the GMA 
(epoxy) groups can react with the polycarbonate 
end-groups. 

The supplier says toughening efficiency is better 
than conventional MBS impact modifiers. The 
grade is also claimed to improve heat stability and 
hydrolytic resistance, with the additional benefit of 
reduced incidence of surface defects. An addition 
of 3% of SBG-001 is effective in upgrading the 
impact properties of recycled PC/ABS, the com-
pany says.

Another grade from Fine-Blend is SOG-03, a 
POE-g-GMA (polyolefin elastomer with GMA 
grafts), which can be used as a toughener in 
thermoplastic polyesters and PC/PBT alloys.

SACO AEI Polymers’ Armidan impact modifiers 
are maleic anhydride grafted POEs. They can be 
incorporated into PA and PBT to improve deforma-
tion and crack resistance of the finished product, 
with typical loading levels varying from 8-25% 
depending on the system. 

The SOG-02 grade is claimed to efficiently 
improve impact resistance of PBT and its alloys, 

especially glass reinforced PBT types. SACO AEI 
Polymers highlights its good flow characteristics in 
particular. CMG5805 can improve impact resistance 
of PA and PA-based alloys  while CMG5805-L has 
better toughening efficiency at low temperatures.

Broad MAH options
Turkey’s Tisan Engineering Plastics claims to be 
the first in the country to manufacture a range of 
maleic anhydride grafted polymers, which it 
markets for impact modification and compatibilisa-
tion applications under the Olebond brand. 
Manufactured by reactive extrusion grafting of 
maleic anhydride, the products are based on a 
broad range of polymers, including PE, PP, EVA  
and ABS. 

Olebond 7403 is a polyolefin-based grade 
suitable for impact modification of polyamides. It is 
claimed to provide very good compatibility and 
bonding with polyamide matrices and, due to its low 
Tg, provides good performance at low temperatures.

Compatibilisation grades include Olebond 740, 
a PP based product designed for use with non 
polar polymer systems, and  Olebond 7402, which 
is used in production of halogen-free cable 
compounds, multilayer pipes, and PE blends with 
other polymers. It promotes adhesion of the PE to 
barrier-type polymers such as PA and ethylene vinyl 
alcohol (EVOH), as well as to metal, PE, PP, cellu-
lose, polyester, and PC. The Olebond 7402 CW 
product is said to be an effective coupling agent 

Elix and Polyscope target interiors
ELIX Polymers and Polyscope Poly-
mers have been working on develop-
ment of specialty compounds for high 
demanding automotive premium 
applications such as sunroof modules 
and other structural parts.

An ELIX Polymers modifier is used 
for Polyscope’s Xiran products, which 
are based on styrene maleic anhy-
dride (SMA). It is a powder form ABS, 
which is said to provide superior 
impact strength performance at room 
and low temperatures for polymer 
blends. The ELIX portfolio also 
includes several SAN compounding 
grades used as a base resin for colour 
concentrates.

According to the two companies, 
Xiran outperforms many other 
polymers when it comes to the 

Sunroof frames are a prime application 

for Polyscope’s Xiran polymer

production of large high precision 
components requiring dimensional 
stability, low creep, high temperature 
resistance, stiffness, and low warpage. 
Its ability to be moulded within very 

tight tolerances makes it well suited 
for complex precision parts such as 
sunroof frames.

� www.elix-polymers.com

� www.polyscope.eu
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Table 1 and 2: 
Impact test 
results for 
Elastron D400 at 
-15°C and 23°C 
for recycled PP 
and recycled 
HIPS compounds

Source: Elastron

for compounds containing mineral fillers such as 
ATH and MDH halogen free flame retardants.

Olebond 7404 and 7405 are ABS and EVA based 
grades for used as compatibilisers and coupling 
agents for use with filled and fibre reinforced 
immiscible polymer systems based on PA or PC.

TPEs for impact 
Sustainability concerns are becoming increasingly 
evident in the area of impact modification. “The 
demand for products made from recycled materials 
is rising, meaning that recyclability of polymers is 
becoming increasingly important,” says Martin 
Bradbury, Dryflex TPE Impact Modifiers Expert at 
Hexpol TPE. “However, thermomechanical degra-
dation from repeated melting during the recycling 
process, weathering and contamination can all have 
negative effects on properties and performance.”

Bradbury says Dryflex TPEs have long been used 
as impact modifiers and, when added to recyclate, 
can “help transform” properties. Dryflex impact 
modifiers can be added to the recyclate, helping to 
transform the properties from stiff and brittle to 
flexible and tough and improve the impact 
resistance and aesthetics of the finished product. 
Hexpol TPE says the materials are being used as 
impact modifiers in both primary and secondary 
recyclate supply streams.

Dryflex TPE impact modifiers can also function 
as a compatibiliser when used with commingled 
sources of polar and non-polar polymers such as 
PP, PE and PS. Added to an immiscible polymer 
blend, the TPE modifies interfacial properties and 
stabilises the morphology to create a polymer alloy 
and to improve the dispersion and processing 
characteristics. Depending on the purity of the 
recycled polymer feedstock, the company says 
addition of Dryflex TPE can also help to improve 

melt viscosity, aid processing and reduce cycle 
times. In comparison to pure PS, the introduction of 
Dryflex TPE impact modifiers can also improve the 
ease of de-moulding injection moulded parts.

“In the past we have seen a rather inconsistent 
approach to impact modification, where any 
available compounds or polymers are thrown into 
the recyclate mix. This can lead to inconsistencies 
and unpredictable results. With our Dryflex TPE 
impact modifier grades we have adopted a more 
qualified approach,” says Bradbury.

“We have tested many different formulations 
with both virgin and recycled polymer for impact 
strength and have also compared these results 
against data collated from common materials used 
in the industry such as pure SBS. The Dryflex TPE 
impact modifier grades help to increase the value, 
processability and potential applications for 
recovered PP and PS,”  he adds.

Hexpol recommends adding Dryflex TPE impact 
modifier grades at loadings by weight of between 
5 and 25%. For example, in a grade of PS regrind, it 
reports that a 15% addition of Dryflex TPE results in 
a 160% increase in notched Charpy impact 
resistance. In a virgin crystal polystyrene, a 25% 
addition gave an increase of more than 430%.

Turkish compounder Elastron also has TPE 
grades for modifying impact performance of 
various thermoplastics, including virgin and 
recycled polyolefins and styrenics as well as PA and 
PC. “Elastron has developed a broad range of 
SEBS, SBS and TPO-based TPE modifiers that can 
improve impact resistance, elasticity, and mechani-
cal properties across a broad temperature range,” 
says Jon Wise, who is responsible for the compa-
ny’s marketing activity in the US.

“Elastron tests show the potential for notable 
improvement in impact performance through 



https://penta.piovan.com/en?utm_source=cw&utm_medium=full_page&utm_campaign=penta_compound
https://penta.piovan.com/en?utm_source=cw&utm_medium=full_page&utm_campaign=penta_compound
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moderate addition of Elastron TPE impact modi-
fiers in recycled PP and recycled HIPS,” he says (see 
Table 1 and 2). 

Low addition grades
Styrenic-based copolymers from Kraton are often 
used to modify impact strength in moulded PP 
automotive parts, shipping totes and food storage 
containers. The company says its polymers are 
stronger than other olefinic elastomers, due to their 
phase separation morphology, and claims this 
means they are effective at lower addition rates – 
typically 3-10%.

Kraton MD1648, a styrene-ethylene-butylene-
styrene (SEBS) polymer, is the company’s latest 
modifier for high melt flow PP. It is said to “deliver 
an enhanced flow capability never before seen in 
the styrenic block copolymer industry.” The 
company claims the grade offers the highest melt 
flow and lowest viscosity in its portfolio.

“The very high melt flow makes [MD1648] easy 
to apply, mould, cast or process with low residual 
stress while using processes specifically requiring 
low viscosity,” Kraton says. In compounding 
applications, this low viscosity pays off in reduced 

energy consumption, the ability to mould parts at 
reduced injection pressures, and the potential to 
achieve lower cycle times.

Low viscosity also enables significant dispersion 
improvements, according to Kraton. “This minimis-
es agglomeration of additives and pigments, which 
can improve capabilities to achieve bright or dark 
colours,” says the company.

Milliken’s DeltaMax performance modifiers are 
formulated to raise melt flow while optimising 
impact properties, which can benefit the quality of 
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recycled PP as well as virgin materials. The com-
pany is quite tight-lipped on the chemistry it uses, 
preferring to concentrate on its effects. Compound-
ers and converters can incorporate up to 100% 
recycled PP without sacrificing performance or 
processing when they use these additives, it claims. 
The most recent addition, DeltaMax 5000a, is also 
suitable for food-contact applications.

Processors using DeltaMax masterbatches are 
able to utilise PP in a wider range of applications 
and in more cost-effective ways, according to 
Milliken. Running high-melt-flow resins allows 
converters to be more productive and to create 
more innovative part designs with easier flow 
through moulds, it says, adding that DeltaMax 
technology reduces scrap rates and lowers energy 
usage in the moulding process, leading to lower 
carbon footprint and rapid achievement of sustain-
ability goals. Other benefits include a reduced need 
to purchase multiple ICP (impact copolymer) resins. 

Broadening the application window for recycled 
polypropylene (rPP) contributes to advancing the 
circular economy, Milliken claims. Typically rPP has 
a low melt flow that makes it unsuitable for many 
injection moulded applications. DeltaMax technol-
ogy is effective in modifying post-consumer or 
post-industrial recycled resins and can raise melt 
flow by as much as five times while maintaining 
impact properties. This is said to enable com-

pounders and converters to incorporate up to 
100% recycled PP without sacrificing performance 
or processing.

Milliken cites the example of an industrial bucket 
and pail manufacturer that was attempting to 
formulate a high impact solution to meet specifica-
tions for a three-metre drop test. It used the 
company’s DeltaMax i300 additive to take a 
conventional low/medium impact copolymer and 
increase the impact performance three times over 
while improving the failure mode to partial or 
non-breaks. The addition also almost doubled MFR 
while stiffness fell only slightly.

In another case study, a company in the home 
improvement products category wanted to 
increase the amount of recycled plastics it was 
using in its parts without sacrificing physical 
properties. 

“Attempts to increase usage levels of rPP have 
historically resulted in slower processing speeds, 
higher processing temperatures and material 
failures due to cracking,” says Milliken. By increas-
ing the impact properties and melt flow rate of the 
recycled PP, the converter was able to make parts 
using 100% recovered plastic, compared to 20% 
previously. Impact strength improved by 20%, MFR 
improved 150% and, again, the reduction in 
stiffness was marginal, according to the company.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.dow.com

� http://eng.skglobalchemical.com

� www.sacoaei.com

� www.fineblend.com.cn

� www.tisan.com.tr/olebond

� www.hexpol.com

� www.elastron.com

� www.kraton.com

� www.milliken.com

Additional reporting by Chris Smith

Above: Impact 

performance of 

thin wall parts 

produced using 

rPP can be 

improved using 

Deltamax 

technology 

from Milliken

IMAGE: MILLIKEN

WWW.NORDSONPOLYMERPROCESSING.COM

 � Most efficient fines remove system on the market
 � Fully automated filtration minimizes downtime 

and operator intervention
 � Flexible and energy saving design

BKG® Optigon™

Automatic, Self-Cleaning Tempered Water Systems

Want to remove a high degree of fines 
from your process water?

http://www.dow.com
http://eng.skglobalchemical.com
http://www.sacoaei.com
http://www.fineblend.com.cn
http://www.tisan.com.tr
http://www.hexpol.com
http://www.elastron.com
http://www.kraton.com
http://www.milliken.com
WWW.NORDSONPOLYMERPROCESSING.COM
WWW.NORDSONPOLYMERPROCESSING.COM


info@comacplast.it

https://comacplast.com/en/index.html
https://comacplast.com/en/index.html


CONTACT US 

Kate Corbett  
Conference Organizer

T +1 610 478 0800
E kate.corbett@ami.international  

Exploring trends and 
technical developments in 
the polyamides industry

Sponsored by: Media supporter:

November 2, 2021 
Cleveland, Ohio, USA 

Bringing the plastic industry together.

Conference
USA 

www.ami.ltd/attend-PA-USA

SAVE THE DATE
Join your industry at the fourth edition of this 
popular conference for a full-day of high level 
presentations.

• Learn about the latest technologies to boost 
the performance of polyamides

• Explore new and emerging market trends  

• Benefit from unique insight from polyamide 
experts and major manufacturers  

• Connect with key players from throughout 
the polyamide supply chain 

• Hear from leading compounders about 
tailoring the properties of polyamides  

Save $100  
until August 8, 2021.  

Use discount 
code EBC1149.

BOOK NOW

Performance 
Polyamides

Previous attending companies: 

ALBIS PLASTIC • ADLER PELZER GROUP• BASF 
CORPORATION • DOW • DSM ENGINEERING 
PLASTICS • FORD MOTOR COMPANY •  
LANXESS • MITSUI CHEMICALS • RADICI 
HIGH PERFORMANCE POLYMERS • SOLVAY 
ENGINEERING PLASTICS •  WHIRLPOOL 
CORPORATION 

http://www.ami.ltd/attend-PA-USA
http://www.ami.ltd/attend-PA-USA
http://www.ami.ltd/attend-PA-USA


Researchers at Orlen Unipetrol RPA Polymer Institute Brno have developed a new impact 
resistant copolymer (ICP) that meets demanding requirements for car bumpers
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Improved impact resistant 
copolymers for car bumpers

the result being a material with improved 

stiffness that retains high impact 

resistance.

The research was performed using a 

4-litre polymerisation reactor, which is 

designed for accurate synthesis of target 

materials in yields suitable for evaluation 

of mechanical properties. The end result 

was a precisely balanced composition 

that provided enhanced mechanical 

properties, shrinkage and CLTE.

The newly-developed ICP materials 

are primarily intended for use in the 

automotive industry for injection moulding 

of exterior parts such as car bumpers. 

Orlen Unipetrol’s researchers are 

convinced that the new material will 

enable production of lighter car bumpers 

that meet all the new technical, safety 

and environmental requirements faced 

by the automotive industry.

The automotive industry is undergoing 

intensive transformation in terms of safety, 

cost, carbon emissions and air pollution. 

Meanwhile, manufacturers face new legal 

challenges, changing public opinion, 

growing competition and business 

consolidation. This transformation also 

extends to material selection, where 

alternatives to current options are 

demanded that provide better 

performance and allow part weight to be 

reduced.

One of the most demanding car parts 

is the bumper. A project to develop an 

improved ICP material for injection 

moulding such parts has recently been 

completed at the research center 

Polymer Institute Brno of Orlen Unipetrol 

RPA. Commercialisation of this new ICP 

grade is now underway.

The aim of the project was to create a 

material with a perfectly balanced ratio 

between material stiffness (flexural 

modulus) and impact resistance (Charpy 

impact strength notched) while 

maintaining good thermal (CLTE) and 

dimensional (shrinkage) stability in the 

resulting material.

Generally, heterophasic impact 

copolymers comprise an ethylene/ 

propylene rubber dispersed in a PP matrix. 

The researchers took two routes to 

achieve the required performance. The 

first involved optimising the ethylene/

propylene rubber phase parameters in 

terms of content, composition and 

molecular weight. This has allowed 

excellent impact resistance and strain at 

break to be achieved.

The second was to improve the 

structure of the heterophasic 

polypropylene copolymer. This structural 

optimisation was achieved using selected 

compatibilisers and additives, such as 

thermoplastic olefins (TPO) and high 

quality inorganic fillers. Efforts were 

focused on finding synergies between the 

ICP material, the TPO and the filler, with 

Star chart comparing 

measured 

parameters of a 

standard ICP grade 

against Unipetrol’s 

new Bumper-T2 ICP 

grade (changes 

expressed in %)

The table below 

shows the actual 

measured 

parameters of the 

standard and new 

ICP grades

The 4-litre bench polymerisation reactor 

is designed for materials development 

and evaluation 
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Production batches are getting smaller as com-
pounders respond to market needs for flexibility 
and increasingly specialised compound formula-
tions while looking to improve their own profitabil-
ity through maintaining reduced material inventory. 
However, the compounding operation has to be 
carefully planned and implemented if fast change-
overs are to be achieved without increasing 
start-up waste and extruder OEMs are playing a 
part in streamlining this process.

A key driver in the adoption of small-batch 
compounding across the industry is the just-in time 
lean manufacturing culture and its drive to reduce 
inventory, according to US-based compounding 
machinery maker Entek. “Speciality compounds 
using higher priced additives, fillers and fibre 
reinforcements for applications in the medical, law 
enforcement and defence industries require 
small-batch compounding in particular, as well as 
colour compounding,” says Austin Lindsey, 
Regional Sales Manager.

“Small-batch compounding needs target quality 
to be achieved quickly. It is important to leverage 
previous run conditions to minimise scrap gener-
ated at start-up. Overfilling feeders should also be 
avoided, which requires an operator to empty 
leftover raw materials between production lots and 
can generate scrap and increase changeover 
downtime. In addition, cross contamination with 
incompatible materials or colours needs to be 
avoided,” he says.

For successful small-batch compounding, 
Lindsey advises planning bills of materials in such a 
way that purge cycles and tooling changes are 
minimised. This means running lighter colours 
before darker ones, or less viscous materials before 
more viscous ones. He also emphasises the need 
for good operator training and recommends that 
compounders exploit ‘lean features’ provided by 
OEMs in their machine designs, such as recipe 
storage and quick clean features.

Entek’s latest developments to assist small-batch 

Compounders respond
to flexible demands

Main image: 

Specialised 

formulations, 

JIT production, 

and a focus on 

inventory 

reduction are 

seeing many 

compounders 

look to 

small-batch 

production

Greater demand for customised compounds and 
the need to reduced inventory are driving growth 
in small-batch compounding. Mark Holmes learns 
what extruder manufacturers are doing to help
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compounding can be seen in its QC³ line of 
extruders, where the name stands for Quick 
Change, Quick Clean, Quality Control. The com-
pany says QC3 extruders incorporate a number of 
lean features that help minimise downtime. These 
include point-of-use tools (meaning tools placed 
where they are needed), self-aligning screw shafts, 
patented quick change couplings and a reduced 
number of retained fasteners. The 
machines also feature hinged 
stainless guards and panels that 
are easy to clean, as well as 
pivoting stuffers that can be 
used for feeding or vacuum.

Taking stock
German extruder manufacturer 
Feddem also reports growth in 
the small-batch compounding 
sector, which it sees being driven by the 
demand for a faster response to changes in the 
market as well as the need to cut tied-up capital 
through reductions in stock materials. The company 
says this particularly applies to the production of 
masterbatches, but adds that small-batch com-
pounding is also ideal for production of speciality 
compounds, such as special colours and haptics for 
high-prestige fashion accessories and luxury goods, 
as well as for applications in medical and 
aerospace where high-temperature resist-
ance materials are required.

The company says careful 
planning is part of the strategy in 
running a frequent changeover, 
small-batch compounding operation. 
“This will minimise the need for 
extensive cleaning during product 
changeovers,” says Klaus Hojer, Feddem 
Business Development Manager. 
“Measures can include running batches 
from light to dark colours, keeping 

machines dedicated to one type of base polymer, 
and choosing the right extruder size. There are also 
technical challenges to overcome, such as avoiding 
cross-contamination between batches. 

“In addition, downtime in production must be 
kept low by minimising the need for changing the 
extruder set-up through changing screws or the 
location of raw material feeders. Balancing ma-
chine volume with batch size is also important. A 
compact volume in the process chamber of the 
extruder reduces waste when purging during 
product changeover. However, a compact volume 
often also means lower throughput rates, which 
increases the time required for processing the 
batch,” he says.

Feddem believes its kneading-block-free screws 
enable its extruders to better meet small-batch 
compounding tasks. The claimed extended 
processing range of extruders fitted with kneading-
block-free screw configurations can deliver 
compatibility between compounding performance 
of different extruder sizes, which the company says 

eases the pressure on machine selection.
Feddems adds that its 

recently-developed FSK-
series strand dies, which offer 
a low chamber volume and 
good melt distribution across 
the entire width of the die 
plate, can also play a role. 
“Some customers report up to 
50% reduction in start-up time 
and considerably less waste - 
the time between starting the 

extruder and being able to get a 
balanced strand flow to the pelletiser,” says Hojer.

“For more complex stranding applications, we 
also offer a curved die plate, which minimises 
‘curling’ of the outer strands in low-filled or unfilled 
polymers. Curling produces odd-sized pellets that 
are taken out of the good product stream by the 
classifier. Feddem is also looking at further widen-
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ing the application range of screw profiles that will 
require even fewer screw changes in flexible, 
small-batch compounding,” he says.

Ramping production
Another factor encouraging small-batch com-
pounding is the development of sustainable and 
renewable materials, according to compounding 
machinery maker CPM Extrusion Group. Frequent-
ly applications for such materials start small but can 
ramp quickly, it says, adding to the list of already-
established compound categories where the ability 
to deliver a fast response service is critical.

“Any product requiring a custom formulation, 
such as colour and additive masterbatches, will 
also always be produced on a make-to-order basis, 
as well as high value-added compounds,” says 
Adam Dreiblatt, Director of Process Technology at 
CPM Extrusion. “Compounds involving expensive 
raw materials, such as PEEK, serve speciality and 
niche markets that are easily satisfied with small lot 
sizes, such as compounding applications for 
medical devices.”

Dreiblatt highlights several issues that need to 
be considered when running a frequent changeo-
ver small-batch compounding operation. “Consist-
ency is key for any product, especially for small lot 
sizes that may be produced infrequently. Having 
standardised procedures for changeover and 
cleaning – with proper training – ensures that every 
machine operator performs each task the same 
way using the same tools. Including a sign-off 
checklist for changeover reminds the operating 
staff that they are responsible for the product 
quality that comes out of their extruder,” he says.

“Safety should also be at the forefront of 
everyone’s mind who works with compounding 
lines. With high frequency changeovers – for 
example, screw changes once or twice per shift 
– there are far more opportunities for ‘incidents’ 
than in those manufacturing operations where 

screws are never removed, and the machines run 
continuously at the same settings for days,” he says.

Extruder OEMs such as CPM have developed 
quick-change designs for screw shaft couplings, 
dies, side feeders, vent ports, and feed hoppers 
enabling their rapid removal for cleaning. The 
remaining challenge, Dreiblatt says, is the cleaning 
of screws and barrel for relatively small diameter 
machines. He says having several spare sets of 
assembled screws (with different configurations) 
can provide a fast turnaround if the old screw set 
can be cleaned offline and he points out that the 
cost of several sets of screws and shafts can often 
be justified by shortened changeover time and 
improved cleaning.

Dreiblatt flags a number of other procedures that 
should be considered to ensure successful small-
batch compounding. “Management tends to focus 
on minimising the time required for changeovers. 
However, there should be an equal – if not more 
– emphasis on yield during the time the machine is 
in operation. Running at maximum production rate 
makes sense for commodity compounds but can 
also produce large amounts of scrap during any 
process upsets. For this reason, operating staff must 
react quickly to processing problems when produc-
ing smaller lot sizes and for those formulations with 
expensive raw materials,” he says.

“Successful small-batch compounding, there-
fore, depends on having professionally trained 
operators who understand how twin-screw extrud-
ers work and are provided with the right tools to 
perform the job requested. This not only refers to 
physical tools like cleaning brushes and purging 
compounds, but also includes intellectual tools 
such as basic training in twin-screw extrusion 
technology,” he says.

Dreiblatt also spells out that customers that 
invest in operator training will be the ones with the 
highest productivity and first-pass quality. “These 
companies benefit from increased efficiency and 
employees feel better about their job performance 
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— a win-win for both sides,” he says. “Think about a 
Formula 1 racing car during a pit stop. The car has 
all the quick-change features installed on-board to 
allow for rapid turnaround. However, all of the tech-
nology in the world cannot help to reduce the time 
for changeover if the pit crew are not trained in 
how the technology works — not to mention safety 
issues that can also arise as a result.”

Speeding change
Speeding up job changeovers is one of the key 
development goals for small-batch production at 
German machinery maker Coperion. It recently 
developed a quick-release screw shaft coupling for 
its ZSK 26 Mc18 twin-screw extruder that allows the 
screws to be pulled from the process section by 
simply releasing a metal lock at the gearbox 
lantern. This enables screw changes to be per-
formed very quickly while cleaning times for recipe 
and colour changes are reduced to the minimum.

Delivering a torque of 18 Nm/cm3 and Do/Di 
ratio of 1/55, Coperion says the ZSK Mc18 twin-
screw extruder is highly suited to applications that 
require high torque, such as processing of engi-
neering plastics (it offers 30% more torque com-
pared to the company’s ZSK Mc Plus machines and 
can provide throughput gains of up to 100% in 
some applications).

Typical ZSK Mc18 applications include continuous 
processes with high energy consumption, as well 
as processing of torque-limited products such as 
glass fibre-reinforced PA, PBT and PP. Other 
applications for the machine include mixing and 
dispersing of pigments and additives; degassing of 
volatile components; filling with talc, calcium 
carbonate, sawdust or other fillers; alloying; and 
reactive extrusion.

Germany-based Leistritz Extrusion Technology 
recently supplied Argus Additive Plastics, also 
based in Germany, with a ZSE 40 iMAXX twin-screw 

extruder designed for small-batch compounding 
tasks in its masterbatch production. 

Based at Büren, Argus produces around 30,000 
tonnes annually of additive masterbatch for 
applications such as film, pipe, sheet and artificial 
turf production, BOPP, injection moulding, mono- 
and multi-filaments, tapes and nonwovens. Wilfried 
Helle, the company’s Plant Manager, says the 
company was looking for a system at short notice 
to use in its technical centre both to develop 
formulations and to produce small batches. 

Leistritz says ZSE iMAXX machines offer high 
specific torque (up to 15.0 Nm/cm³) combined with 
an increased volume in the screw (Do/Di = 1.66), 
which results in high-quality homogenisation with 
low energy input. The extruder is also able to 
handle product changeovers efficiently, which was 
important for Argus as it uses the ZSE 40 iMAXX for 
production and compound trials.

Leistritz says the ZSE 40 iMAXX extruder is 
designed with closed surfaces that make it easy to 
clean. A stainless-steel cover protects the entire pro-
cessing and drive unit from contact or contamina-
tion. The temperature control unit is fully integrated 
into the frame, which results in a small footprint, and 
only a central water connection is required. The 
temperature control unit and cooling and heating 
elements are positioned to ensure optimum 
accessibility and are located behind doors, which 
also makes them easy to clean and replace.

Leistritz says feeding additives during the 
masterbatch production process can be challeng-
ing, particularly if they have a low melting point as 
they can melt in the main feed and cause block-
ages. This could have a direct impact on product 
quality. To avoid this risk, Argus uses the company’s 
Leistritz LSB XX side feeder with cooled barrels and 
screws. The increased Do/Di ratio of 2.0 on this 
feeder results in increased conveying volume, as 
well as improved venting for materials with low 

Above: 

Coperion’s 

ZSK 26 Mc18 

twin-screw 

extruder now 

gets a quick-

release screw 

coupling

Right: Leistritz’s 

Guido Kra-

schewski with 

Argus Plant 

Manager 

Wilfried Helle 

during 

commissioning 

of its ZSE 40 

iMAXX extruder

IMAGE: COPERION

IM
A

G
E:

 L
EI

ST
R

IT
Z



info@brucite.plus

Application of EcoPiren® achieves the highest 
grades of fireproof classifications in polymer 
systems.

 ⸰ Prevention of burning droplet formation

 ⸰ Reduction of smoke toxicity

 ⸰ Effective smoke suppression

 ⸰  High productivity due to high decomposition 
temperature (330 °C)

 ⸰ Good processability

 ⸰ Improvement of the CPR category of the cable

 ⸰ Optimization of the cost of compound

 ⸰ Naturally occurring and environmentally friendly

Effective flame retardant 
for HFFR/PVC cable compounds
EcoPiren® is a natural magnesium hydroxide obtained  
by XRF separation and innovative milling of brucite mineral.

EcoPiren® is used as an effective flame retardant and smoke 
suppressant in halogen free and PVC cable compounds. 
It can be applied in compounds of cable sheathing, bedding 
or insulation as a single flame retardant or in mixture with 
synthetic aluminum hydroxide (HFFR) or with antimony 
trioxide and zinc borate (PVC). 

www.brucite.plus
info@brucite.plus
+7 (495) 789 65 30

http://www.brucite.plus/en/catalog/ecopiren/?utm_source=compoundingworld&utm_medium=advert&utm_campaign=april2021
http://www.brucite.plus/en/catalog/ecopiren/?utm_source=compoundingworld&utm_medium=advert&utm_campaign=april2021


MANUFACTURING  |  SMALL BATCH COMPOUNDING

bulk densities (venting is achieved by 
the axially displaced arrangement of 
the openings).

The Argus installation also uses a 
Leistritz side degassing system. The 

large free volume in the screw 
flight of the extruder in 
combination with the continu-
ous renewal of the product 
surface are said to create 
optimum conditions for 
degassing of the polymer melt. 
The two co-rotating screws in 
the degassing unit push any 

escaping melt back into the process 
chamber while allowing gases to escape 

while preventing blockages or deposits in the 
degassing barrel. 

Flexible options
Italy-based Maris developed the TM20 Hi-Tech 
co-rotating twin-screw extruder for laboratory and 
small-batch compounding applications, including 
production of general compounds, techno-poly-
mers, polymeric alloys, reactive extrusion, and 

colour and additive masterbatches. The company 
says the extruder has the flexibility to allow fast 
configuration changes depending on the raw 
materials used and the type of process. This can be 
done easily due to the use of interchangeable and 
modular mechanical components that allows 
reconfiguration without the intervention of special-
ist technicians. The machine is also said to be quiet 
and suitable for environments such as educational 
and research organisations.

The TM20 Hi-Tech gearbox is lubricated in an oil 
bath. Barrel cooling is provided by a closed loop 
water circuit that cools each part separately. Barrel 
and screw elements can be constructed from a 
wide selection of nitrited, anti-corrosive and 
anti-wear steels. The screw geometry is self-clean-
ing and of the two-lobe design.

Locating the electrical cabinet inside the 
supporting frame means the TM20 Hi-Tech extrud-
er is highly compact. The operator panel is mount-
ed on a movable arm fixed to the top of the 
equipment main frame, which makes it easy to 
access the extruder control parameters. The TM20 
Hi-Tech uses a control system based on a Siemens 
PLC series S7 and a graphic touch control panel. 
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This automation system allows 
the machine to interface with 
auxiliary equipment by 
fieldbus.

According to Dino Kudrass, 
Head of Design and Engineering, 
and François Loviat, Head of 
Process, at Swiss co-kneader 
machinery maker Buss, small-batch 
compounding applications are gaining 
traction in markets where factors such as highly 
specialised materials, short lead times and innova-
tion (R&D) play an important role. They cite, for 
example, development of new polymer materials, 
additives or compound recipes as one of the more 
common small-batch production application areas. 
In such applications, small changes in recipe, 
production parameters or machine configuration 
must be evaluated through laboratory analysis of 
the finished compound and this often leads to 
numerous iterations followed by subsequent 
evaluation of the desired material properties.

Size selection
When running these types of small-batch com-
pounding operations, Buss says the specified 
throughput of the compounding line must be 
chosen with care as excessive material waste with 
each production cycle can be costly in the long 
term. The higher procurement and operational cost 
of larger equipment must also be weighed up 
against process scalability and the potential 
requirement for handling larger batches. The effort, 
time and cost associated with cleaning or re-con-
figuration of equipment also plays a much greater 
role in small-batch duties, where the frequency of 
these tasks increases. 

A compounding machine that provides good 
flexibility and allows fast and easy material changeo-
vers offers a significant advantage in small-batch 
compound production, according to Buss. It adds that 
a large process window or throughput range is also a 
highly desirable trait, but says this posts technical chal-
lenges as the drive system must be designed to 
handle a greater speed range and the feed and 
dosing systems must provide greater flexibility.

Buss says the process geometry inside the 
compounder must also be able to handle lower fill 
levels and the temperature control must compen-
sate for potentially higher residence times. Other 
useful considerations for small-batch compound-
ing work include carefully-chosen plant layouts, 
optimised changeover routines, well-trained 
operating staff, flexible control systems and 
selecting the right compounding machine.

Buss says that its latest 
Compeo machine design is well 
suited to the specific needs of small-batch 
production. Process parameters, such as screw 
configurations, feed systems and pelletising units, 
can be changed quickly and effectively while the 
machines provide good cleaning accessibility. In 
addition, the company says the Compeo design 
brief focused on future-proofing to ensure it could 
not only meet current compounding requirements 
but also potential future challenges. Demands on 
compounding machinery intensify as applications 
for polymer materials increase and compounds 
become more complex, according to Buss, so it 
aimed to create a flexible machine design that can 
be configured to process polyolefins, engineering 
plastics, biopolymers and elastomers. This requires 
accurate heat control of processing temperatures 
over the range from less than 100°C to 400°C, 
process chamber lengths from 11 to 25 L/D and 
adjustable shear intensity, for example.

Buss says it is frequently asked by customers or 
universities to produce small batches of com-
pounds for product development or marketing 
purposes. In one recent example, the company was 
involved in a collaborative project with the Swiss 
research institute EMPA to develop a new type of 
grafting compound. During the project, many small 
batches with different raw materials and processing 
conditions were produced as part of an initial 
development and fine-tuning process. The work 
contributed to the creation of a Swiss start-up – Si-
loxene AG – which now specialises in production of 
functional polysiloxane materials for applications in 
the polymer processing industry.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.entek.com

� www.feddem.com

� www.centruyextrusion.com

� www.centuryextrusion.com

� www.leistritz.com

� www.mariscorp.com

� www.busscorp.com
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The Covid-19 pandemic forced the cancellation of 
many international trade shows in 2020. The 34th 
edition of Chinaplas was rescheduled to 13-16 
April, 2021 and it is set to be the first major plastics 
exhibition to take place in well over a year. This will 
be the first time Chinaplas will be held in Shenzhen 
and the annual event will now alternate between 
Shenzhen (in odd-numbered years) and Shanghai 
(even years).

At Chinaplas 2019 there was a total 250,000 m² 
exhibition area at its Guangzhou location. Chinap-
las 2021 is occupying 16 halls of the Shenzhen 
World Exhibition & Convention Centre, which 
covers 350,000 m² of exhibition area. The show 
organiser Adsale Exhibition Services says approxi-
mately 3,600 exhibitors will be in Shenzhen, similar 
to the number at Guangzhou in 2019. 

It will be interesting to see if Chinaplas 2021 will 
match the 163,314 visitors who attended the 2019 

fair. As international travel restrictions imposed by 
many countries around the world are likely to be 
still active in April, the number of international 
visitors may fall from the 31,170 people from 159 
countries and regions who attended Chinaplas 
2019. This year, there will be nine country/region 
pavilions in the exhibition, a slight decrease from 
the 11 pavilions in 2019.

Chinaplas 2021 will have several special events 
and feature areas. The Industry 4.0 Factory of the 
Future brings together international technology 
groups with the telecoms operator China Unicom 
to display smart production lines for injection 
moulding. A Manufacturing Intelligence Control 
Room connects the equipment at different exhibi-
tion booths with factories away from the exhibition 
venue. Other events and features include Tech Talk, 
Medical Plastics Connect and conferences on the 
plastics circular economy and product design. 
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BASF will show the latest additions to its Ultrason P 
range of polyphenylsulphone (PPSU) compounds. 
Ultrason P2010 is a high flow grade suitable for 
injection moulding; Ultrason P3010 is a medium 
viscosity version that can be processing by extru-
sion and injection stretch blow moulding. Both 
grades provide high strength, chemical resistance 
and long-term  temperature stability up to 180°C, 
making them suitable for production of bottles 
requiring microwave or hot water sterilisation.

The company will also present a new Ultramid 
Advanced N polyphthalamide (PPA) grade that is 
designed for production of connectors post-pro-
cessed using surface mount technology (SMT). 
N2U40G7 is a PA9T grade said to offer the very 
good balance of high flow, toughness and flame 
retardancy required to produce the miniature 
thin-wall structures required for high power and 
data throughput electronic applications. 

The new compound is available in a range of 
colours and meets the heat distortion temperature 
requirement of more than 260°C necessary for SMT 
while its low moisture uptake ensures high dimen-
sional stability. Target markets include power and 
data connectors in consumer electronics such as 
computers, laptops, servers, smart phones as well as 
smart household appliances and wearable devices.

� www.basf.com

Beijing Jiihaichuan S&D will show two high 
performance nucleators for PP. The first is a 
stiffening nucleator that is claimed to provide a 
5-10% increase in flexural modulus while also 
improving heat distortion temperature. The second 
nucleator is an antireflecting type and is said to 
improve rigidity while reducing haze, warpage and 
odour. The company says it is suitable for use for 
production of high transparency PP compounds as 
well as for automotive components.

� www.jhcsd.com

Borouge will exhibit its Borlink LS4201S Supercure 
XLPE for power cable insulation, which is rated to 
230kV and is claimed to offer low scorch perfor-
mance and reduced degassing compared to 
conventional XLPE. According to the company, the 
low scorch allows production of extensive cable 
lengths without the need for factory joints, which 
results in simplified installation and reduced risk of 
failure. The reduced degassing burden is said to 
shorten production lead-times and is particularly 
beneficial in long submarine cables for applica-
tions such as wind farms.

� www.borouge.com

Changzhou Jwell Chemical Machinery will show 
its CJWS series twin screw extruder, which it says is 
designed to meet the requirements of demanding 
local and international compounding customers. 
The machine can be supplied with either a locally 
manufactured or imported high torque transmis-
sion capable of delivering a specific torque of 12T/
A³.  Barrels are lined with CR26 alloy steel and 
screw elements are manufactured in 6542 tung-
sten-molybdenum high speed steel. Available from 
32-132mm diameter and in L/D ratios of 24-68, the 
company says the design is suitable for compound-
ing and colouring applications.

� www.czjwell.com

Clariant, which inaugurated a new Additives R&D 
centre in its innovation centre at Shanghai earlier 
this year, will be promoting its product offering for 
what it describes as a strongly growing Chinese 
market for high-end additives.

The company’s Chinaplas offering includes its 
Addworks PKG series of additives, which are 
designed to improve the inherent properties of 
polyolefins for packaging applications. Examples 
include AddWorks PKG 113, which is designed for 
high speed cast polypropylene (CPP) and biaxially 
oriented polypropylene (BOPP) resins where it can 
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NEXT LEVEL 
SOLUTIONS
Integrated Systems for Polymer Processing

MAAG Group is the Partner for the Polymer 
Processing Industry worldwide. All of our inte-

grated solutions from Pump and Filtration Sys-
tems to Pelletizing and Pulverizing systems to 

Recycling Systems have an outstanding perfor-
mance for demanding customer requirements.

http://www.basf.com
http://www.jhcsd.com
http://www.borouge.com
http://www.cjzwell.com
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improve polymer melt protection and lift film 
productivity, and AddWorks PKG 171, developed 
for vis-broken PP and for low discoloration PP 
applications.

The company will also introduce a number of 
products to the Chinese market for the first time, 
such as its Exolit OP Terra renewable-based 
halogen-free flame retardants. These are claimed 
to provide a like-for-like drop in alternative to its 
fossil-based Exolit OP products, achieving UL 94 
V-0 rating with stable flame retardancy even after 
multiple recycling processes. Application areas 
include electronic and electrical equipment, and 
automotive components.

Also new to China is the Licocare RBW VITA 
range of bio-additive solutions, which can improve 
processing and end-product performance of 
conventional polymers and bioplastics such as PLA. 
The latest addition to this product line is Licocare 
RBW 330 VITA, a renewable-based 
injection moulding solution that 
nucleates polyamides to reduce cooling 
time and shrinkage-related warpage while 
cutting cycle times.

� www.clariant.com

Coperion will show a ZSK 70 Mc18 
extruder with 70 mm screw diameter 
and specific torque of 18 Nm/cm3. The 
machine will be configured for com-
pounding of engineering plastics where it 
can provide throughputs of 1,200-
1,600 kg/h. It will be equipped with 
a T35 gravimetric twin 
screw feeder. 

The company will also show an STS 25 Mc11 
laboratory extruder. With the same screw Do/Di of 
1.55 and maximum specific torque of 11.3 Nm/cm³ 
as larger machines in the STS Mc11 extruder series, 
production parameters of the STS 25 Mc11 are said 
to reliably scale up to larger STS sizes. Coperion 
says this makes it an ideal compounding system for 
recipe development and basic scientific research, as 
well as for production of small batch sizes of 2kg 
and more. The machine offers throughputs of up to 
80 kg/h and will be shown with a C/S-LW-NT28 twin 
screw loss-in-weight feeder from Colormax Systems.

� www.coperion.com

Highdream will be displaying the latest examples 
from its range of automated weighing, dosing and 
feeding equipment for the plastics compounding 
industry. The company has more than 20 years of 
experience in the production of computer-con-

trolled multi-head metering and mixing 
type weighing equipment. It also manu-
factures an extensive range of belt feeder, 
single and double servo-drive twin screw 
feeders, as well as metal detection units.

� www.highdream.net

NEXT LEVEL 
SOLUTIONS
Integrated Systems for Polymer Processing

MAAG Group is the Partner for the Polymer 
Processing Industry worldwide. All of our inte-

grated solutions from Pump and Filtration Sys-
tems to Pelletizing and Pulverizing systems to 

Recycling Systems have an outstanding perfor-
mance for demanding customer requirements.
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Inter-China Chemical will present its DR-2589 
rutile-grade titanium dioxide for plastics applica-
tions. The company claims the grade offers a good 
bluish undertone, high tinting ability and opacity 
while its inorganic surface treatment ensures high 
levels of dispersion, processibility and low hygro-
scopicity in plastics production. The grade is said 

to be suitable for flexible and rigid PVC 
profiles and polyolefin pipes and films.

� www.chinatio2.com

Maag Group will display a selection of 
pelletising and melt filtration equipment 
at the show with the main highlight an 
Ettlinger ERF350 high-performance melt 
filter for processing of heavily contami-

nated polymer feedstock. This is a self-
cleaning design with a rotating perforated 

drum and scraper system that removes contami-
nants automatically without production disruptions.

The company will also present its small 
footprint PEARLO underwater pelletising 
system, which is designed for flexible 
production of spherical pellets at through-
puts of up to 36,000 kg/h, and its BAOLI-3 

third-generation dry-cut pelletiser for processing of 
hard and soft materials.

� www.maag.com

Nanjing Kerke Extrusion will show its KTE-25D 
laboratory twin screw compounding extruder. 
Designed for colour matching, raw material 
evaluation, compound formulation development, 
and pre-screening of production materials, the 
machine is claimed to provide low energy con-
sumption and quiet operation.  

� www.kerkeextruder.com

Nanjing Tianshi Group will present its full range of 
wax additive products, which includes refined, 
oxidised, emulsified wax and special powder 
grades for use in engineering plastics, PVC, 
masterbatch and 3D printing compounds. It will 
also show its PTFE micropowder product which, 
due to its low PFOA content, is said to meet 
demanding European REACH requirements.

� www.waxpi.com

Nordson Polymer Processing’s BKG division will 
present underwater pelletising solutions for ABS 

Below: Maag 

will show an 

ERF350 high 

performance 

melt filter
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and SAN resins, which it says are more usually 
processed on strand systems.

The display will present its Optigon water 
filtration system, which eliminates the need for a 
separate fines-removal sieve and dedicated water 
pump. This considerably reduces energy consump-
tion, the company says.

In the Optigon system, filtration is provided by a 
drum filter with 70-micron screens, with dirt and 
fines confined inside the drum until they are 
evacuated into a collecting basin outside the tank.

� www.nordsonpolymerprocessing.com

Penta, part of the Piovan Group of companies, will 
present a full range of equipment for storage and 
handling materials in compounding plant, includ-
ing the Vakupulse dense phase conveying system 
for moving delicate raw materials at low speed and 
flow rates. The display will also include the Piovan 
Quantum Q12 gravimetric batch blender and Ex-
acta gravimetric micro-dosing unit, while newly 
acquired Doteco will show its Blendo Adroit 
loss-in-weight gravimetric blender and Grado 
Adroit modular gravimetric batch blender.

� www.piovan.com

SI Group will show its Weston 
705, Ultranox LC and Nau-
guard E-1 antioxidant and 
stabilisation products. Weston 705 
is a liquid antioxidant for stabilisation 
of polyolefins and synthetic elastomers; 
Ultranox LC is a new stabilisation line that 
delivers improved colour stability and 
colour reduction in demanding PP and 
BOPP applications; and Nauguard E-1 is a 
high-efficiency nonylphenol-free stabilisation 
option for elastomers requiring improved 
colour protection. 

� www.siigroup.com

Sikora will present its on and off-line pellet inspec-
tion systems. The Purity Scanner Advanced on-line 
system, which combines X-ray and up to three optical 
cameras, can detect metal inclusions in the pellets 
down to 50-microns and black specks and burns on 
the pellet surface. The on-line system automatically 
removes off-spec pellets while integrated analysis 
software provides a statistical evaluation of size and 
number of detected contaminants.

� www.sikora.net

https://www.piovan.com/en/family/dosing-blending/quantum-gravimetric-batch-blender
https://www.piovan.com/en/family/dosing-blending/exacta-gravimetric-blender
https://www.piovan.com/en/family/dosing-blending/exacta-gravimetric-blender
https://www.doteco.com/products/blendo-adroit-continuous-gravimetric-blender-and-extrusion-control/
https://www.doteco.com/products/grado-adroit-gain-in-weight-batch-blender-2/
https://www.doteco.com/products/grado-adroit-gain-in-weight-batch-blender-2/
http://www.piovan.com
http://www.siigroup.com
http://www.sikora.net
https://www.beierpm.com/english/
https://www.beierpm.com/english/
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Whether it’s processing of mixed polyolefin 
post-consumer waste or compounding of high-
performance carbon fibre-reinforced polycarbon-
ate, all sorts of plastics formulations can benefit 
from the judicious addition of processing aids and 
lubricants to improve processing and performance. 
With additive developers working continually to 
adapt their products and to improve effectiveness, 
this article takes a look at some of the latest 
developments in the field. 

In fibre-reinforced composites, for example, 
physical performance is influenced by the mechani-
cal properties of the fibre, the dispersion of the 
fibre within the matrix, and the adhesion between 
the two phases. Völpker Spezialprodukte has 
been studying how its Cevo-process J-3400 
product, a synergistic mixture of montan wax esters 
and other waxes, can affect the mechanical proper-
ties of carbon fibre-reinforced polycarbonate 
compounds. Tests were carried out using Makrolon 
2405, a general purpose, low viscosity, easy release 
grade from Covestro with an MVR (300°C/1.2 kg) of 
19 cm³/10 min. Multi-purpose injection moulded 
1A (DIN EN ISO 3167) test specimens were used 
and the results shown in Figures 1 and 2.

“The study demonstrated that using Cevo-pro-

cess J-3400 can significantly improve both the 
tensile modulus and tensile strength,” says the 
company. “Previous studies have already shown 
that there is a significant correlation between the 
dispersing effect of this additive on filler materials 
and the improvement in mechanical properties. 
The improved carbon fibre distribution allows a 
reduction in the carbon fibre content and thus 
leads to lower raw material costs.” Cevo-process 
J-3400 is available as powder and as compacted, 
dust-free pellets.

IncroMax 100 fast-migrating multifunctional 
additives from Croda are suitable for use with 
various types of polyesters, including PET, PETG, 
PBT and PLA. The company says they offer signifi-
cant performance and sustainability benefits and, 
when used in PET, can improve both processing 
and final properties of the material by acting as an 
internal or external lubricant, depending on the 
dosing level. 

At low addition levels – 0.1-0.2% in the polymer 
host – IncroMax 100 acts as a processing aid by 
improving the flow of the polymer. “In film extru-
sion, the internal lubrication effect can improve the 
output rate by up to 80%,” says Thomas Blundell, 
Marketing Associate Smart Materials, at Croda 

Smoothing the process
Carefully selected process aids can speed up production, aid 
dispersion and lift overall compound performance. Peter 
Mapleston investigates some of the latest innovations
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Nederland. “In injection moulding, the internal 
lubrication effect during plasticising and injection 
allows processing at lower temperatures, contribut-
ing to an energy reduction. Alternatively, it can 
reduce the injection pressure allowing more 
complex shapes to be moulded, as well as thinner 
walled parts, leading to a reduction in materials 
required to produce the part.”

There is a dual benefit in stretch-blow moulding 
applications. During production of the preform, 
IncroMax 100 offers the benefits seen in other 
types of injection moulding, while during stretch-
ing and blowing it acts as a processing aid to allow 
the material to be stretched more easily.

Data collected from Queen’s University Belfast in 
Northern Ireland has shown that the inclusion of 
IncroMax 100 in injection moulded preforms 
decreases the load required for stretching. This 
effect allows an energy reduction (due to a de-
crease in stretching load) or a reduction in operat-
ing temperature. Extended necking was also 
observed, showing the potential for more stretch-
ing with less stress-whitening.

“IncroMax 100 provides many benefits as a 
processing aid, but at higher dosage levels can 
also provide improved slip properties by reducing 
the coefficient of friction, improved scuff and 
scratch resistance, and packing and de-nesting,” 
Blundell adds.

Malaysian oleochemicals company KLK OLEO, 
part of the international plantations group KLK, 
offers products specially synthesised for the 
polymer segment under the Palmowax EBS, 
Palmowax EBO, and Palmester PETS brands.

According to the company, ethylene bis-steara-
mide (EBS), which it has been producing since 1997, 
has excellent internal and external lubricating 
properties; it also highlights its much higher melting 
point (141-145°C) than other primary amides, 
making it suitable for use in most thermoplastics.

To complement its amide waxes, KLK OLEO 
recently launched pentaerytritol tetrastearate 
(Palmester PETS) for polymer lubrication applica-
tions. This is an ester derivative with high thermal 
stability, making it especially suitable for various 
engineering plastics with processing temperatures 
exceeding 230°C.  The company cites polycarbon-
ate and PC-based alloys as examples. It is compat-
ible with most commercial stabilisers and does not 
affect the clarity of PC during extrusion. It also 
provides good anti-blocking, flowability, mould 
release and increased surface gloss. 

Introduced to improve the quality of PET bottles 
containing recycled content, Avient’s Colormatrix 
Smartheat RHC liquid dispersion processing aid is 

Figure 1: Effect of the inclusion of 0.3phr of CEVO-process J-3400 on 
tensile (E) modulus of PC reinforced with carbon fibre contents of 9.7, 
17.2 and 28.5phr
Source: Völpker Spezialprodukte

Figure 2: Effect of the inclusion of 0.3phr of CEVO-process J-3400 on 
tensile strength of PC reinforced with carbon fibre contents of 9.7, 17.2 
and 28.5phr
Source: Völpker Spezialprodukte

Figure 3: Influence of IncroMax 100 on stress/strain relationship in PET
Source: Queen’s University Belfast/Croda



http://www.olebond.com.tr/
http://www.olebond.com.tr/
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intended for use by rPET producers and manufactur-
ers of preforms for injection stretch blow moulding. 
It is claimed to improve rPET processing and 
product quality. The company says the additive also 
enhances thermal stability and reduces yellowing, 
providing a more effective alternative to the addition 
of toners or colorants to mask yellowing caused by 
heat exposure. Avient suggests that a wider uptake 
of the additive in the rPET chain would eventually 
improve overall quality of the recycle stream.

After PET, HDPE is the second most widely 
sorted PCR (post-consumer recyclate) stream in 
most material recycling facilities (MRFs). Some of 
the primary challenges with recycling HDPE are 
retaining its physical and rheological properties, 
says Paul Albee, Consultant for Addisperse (AFI 
Global). It now offers NC203C stabiliser, which is 
based on reactive chemistry, to rebuild molecular 
weight and boost physical properties in repro-
cessed and recycled HDPE compounds.

The additive also improves process stability 
during extrusion and increases “melt uniformity 
and hot strength, dramatically improving foaming,” 
says Albee. For example, the addition of 2% 
NC203C to a PCR HDPE milk bottle resin allows 
foam density to be reduced from 0.89 to 0.61 gm/
cm3 while reducing cell size and improving process 

stability, he reports. The NC203C additive also 
increases the strength and tensile properties of 
foamed or unfoamed extruded parts.

Cable gains
Viscospeed has been developed by Innospec 
Leuna as a halogen-free, low-dosage, organic 
processing aid to minimise the negative impact on 
processing of increased filler loadings in halogen 
free flame retardant (HFFR) cable compounds 
without negatively affecting flame retardance.

HFFR polyolefin compounds typically have a 
high loading of inorganic flame retardants such as 
aluminium hydroxide (ATH) and magnesium 
hydroxide (MDH). “Viscospeed has been shown to 
improve the dispersion of ATH and MDH, as well as 
carbonates and silica-based nano-materials, across 
many different cable compounds, demonstrating 
improved flow during processing and manufactur-
ing,” according to Innospec Leuna.

The polar additive enables fast wetting and 
dispersion of inorganic filler particles in the 
polymeric matrix. In addition, it prevents fine filler 
particles re-agglomerating during processing, 
which the company says ensures the filler makes 
the maximum contribution to flame retardancy. This 
is said to be especially useful where milled natural 
fillers are deployed, such as milled MDH, and 
where inorganic synergistic additives such as nano 
silica, sepiolite and nanoclays are used.

The interaction between the polar filler and the 
Viscospeed additive also results in optimised 
dispersion and char formation and reduces 
dripping tendency, says the supplier. 

Addition of Viscospeed to highly flame retardant 
sheathing compounds has been shown to signifi-
cantly improve processability without negative 
effect on elongation at break, ageing behaviour or 
flame retardancy. In an EVA-based cable sheathing 
compound, for example, despite a reduction in the 
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GreenMantra Technologies enters Europe
Canadian company GreenMantra 
Technologies, which uses its own recy-
cling technology to create speciality 
polymers and synthetic waxes from 
discarded plastics, has partnered with 
Harke Group to distribute its products 
in Europe.

“GreenMantra is entering the 
European market soon after the EU 
adopted a new Circular Economy 
Action Plan, one of the main compo-

nents of the European Green Deal, 
which targets the entire lifecycle of 
products to ensure that sustainable 
products become the norm in the EU,” 
says Greenmantra.

“A key tenet of the plan is for 
producers to incorporate as much 
recycled material as possible, replac-
ing prime material while reducing or 
eliminating single-use plastics. This 
EU mandate for a circular economy 

strongly aligns with GreenMantra’s 
mission to upcycle discarded plastics 
into higher value polymers that 
improve performance,” the company 
adds.

GreenMantra’s products are used as 
performance enhancers and process-
ing aids and can be used in a range of 
plastics applications.

� www.greenmantra.com

� www.harke.com

http://www.greenmantra.com
http://www.harke.com
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COMPOUNDING WORLD  |  April 2021 www.compoundingworld.com66

ADDITIVES  |  PROCESSING AIDS

level of maleated coupling agent (Viscospeed acts 
as a co-compatibiliser) in the formulations using 
the additive, tensile strength is maintained above 
the critical value of 10 N/mm2.

Viscospeed can also be used to advantage in 
sheathing compounds based on POE (polyolefin 
elastomer) resins. Its use has also been investigated 
in several different bedding compounds with very 
high filler loadings.

In recent months, the company has conducted 
further trials on cable sheathing compounds with a 
fixed content of the coupling agent and these 
support the earlier results. “In combination with 
both typically-used base polymers (EVA-copoly-
mers and POE) we could prove the improved 
processing behaviour without sacrificing the 
mechanical properties,” says Christoph Bornschein 
in the company’s Customer Technical Service. 

“Viscospeed has especially a beneficial effect on 
compounds based on milled MDH and shows in 
our case study an improvement of the MFI [Table 
1]. In our trial formulation using an EVA-based 
sheathing formulation, the impact of Viscospeed 
was not so obvious when only looking at MFI 
values. Nonetheless, the further rheological 
evaluation using a Brabender showed a strong 
decrease in torque by almost 20%. These two trials 
show nicely that Viscospeed is able to optimise the 
dispersion of inorganic fillers in different HFFR 
compounds,” Bornschein says.

Dow Plastics Additives highlights its Surecel 
and Paraloid additives for technologies used to 
produce foamed PVC extrusions, of which there are 

three main types – free foam extrusion, Celuka 
extrusion, and co-extrusion.

“Surecel and Paraloid Processing Aids combined 
with Paraloid Polymeric Lubricants contribute to 
reducing waste during manufacturing,” says the 
supplier. “Additionally, the thickness of the final 
product is easily controlled, offering manufacturers 
low density products without sacrificing the 
product’s performance.” The additives help create 
foams with very small cells and a narrow cell size 
distribution, the company adds. 

Included in the company’s offering are specially-
designed Paraloid Processing Aids for foam core 
PVC pipes. “The weight is significantly reduced by 
obtaining the optimal retention of gas in the cells, 
which results in optimal pipe properties,” says Dow. 
Paraloid Polymeric Lubricants also prevent the melt 
from sticking to the hot metal surfaces of the 
equipment, even at high temperatures.

Foamed sheet
In foamed PVC sheet production, the need to 
reduce product waste is a key challenge for 
converters, especially those that work with wide 
dies, says the company. 

The latest generation of Surecel Processing Aids 
are specially designed to improve quality and reduce 
waste during production of PVC foam sheets. 
Surecel 488 Processing Aid, now available in North 
America and Latin America, has a high molecular 
weight and is designed to obtain excellent melt 
strength enabling thick foamed sheets. This new 
grade provides high efficiency and expansion, with 
an excellent cell structure, comprising very small cells 
and a narrow cell size distribution.

The Surecel 4280 Processing Aid, which is 
available in the EMEAI region, is a very high 
molecular weight processing aid with a tailored 
molecular weight distribution. It helps to optimise 
the melt flow of the foamed PVC through the wide 
dies used for the free foaming extrusion process 
and stabilises the structure to create foamed PVC 
sheet with high cell density and small cell size. 

The products differ between regions due to the 
diversity in applications and differences in associ-
ated rheological requirements. According to Dow, 
free-foamed PVC in the EMEAI region is most often 
used in thin sheet applications where large 
surfaces are inkjet or laser printed. “These applica-
tions require a very smooth surface for printing and 
constant thickness,” says Ian Drake, Senior R&D 
Leader of Dow’s global Plastics Additives business. 
“If the thickness is inconsistent or the surface is not 
smooth enough, then the print definition is poor.”  
In North America, by contrast, by far the largest 

FORMULATION Standard Viscospeed

POE, MFI 0.5 26 23

TPO, MFI 0.5 8 8

Viscospeed  3

Compoline CO/LL 3 3

Ecopiren 3,5 60 60

Silmastab AX2244 0.75 0.75

Silmastab AE1527 0.75 0.75

Silmaprocess AL1142A 1.5 1.5

Total 100 100

  
PROPERTIES Standard Viscospeed

MFI ( 21.6kg @ 190°C), g/10min 1 4

Tensile strength, MPa 12 11.5

Elongation at break, % 197 180

Burning dripping Yes No

Source: Innospec Leuna

Table 1: Impact of Viscospeed on key properties of a POE/TPO 
HFFR cable formulation containing milled MDH
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Figure 4: Micrographs show the impact of addition of CEVO-process 
B-3690 on dispersion of 2% carbon black agglomerates in HDPE.  The 
left image contains no additive; the right image an addition of 0.5%. 
Source: Völpker Spezialprodukte

portion of PVC foam is produced as thick sheet that 
is cut into boards and used to replace wood in non-
load bearing exterior construction applications.

Upcycling polyolefins
Cevo-process B-3690 from Völpker is a dispersion 
additive intended for post-consumer HDPE/LDPE 
recycling operations. This type of waste often 
contains unwanted polymer particles and mineral 
contaminants (among others) that disrupt produc-
tion and reduce the quality of the recyclate. “Their 
proper dispersion as well as the dispersion of new 
fillers such as carbon black is mandatory in order to 
produce adequate recycling qualities for, for 
example, injection moulding,” says the company.

Carbon black at a level of 2% is very well 
dispersed in virgin HDPE when 0.5 % Cevo-process 
B-3690 is also added, the company says. Grayscale 
microscopic images (Figure 4) of manufactured 
foils show that the number of carbon black 
agglomerates can be significantly reduced using 
the additive. Carbon black (2%) and insoluble 
contamination particles are also highly dispersed in 
a typical LDPE/HDPE post-consumer recycling 
system when additivated with 0.5% Cevo-process 
B-3690, Völpker says.

Struktol recently introduced its VMO line of 
masterbatches for modifying the melt flow of 
recycled PP. The masterbatches also include an 
odour neutraliser. “This VMO series can be very 
useful for manufacturers that want to reduce the 
amount of virgin or recycled PP of differing MFIs 
they keep on hand,” says the company. “Having 
one type of PP resin of low MFI would allow for any 
number of higher MFI possibilities.” VMO series 
products have been designed to allow for the 
presence of PE, in some cases upwards of 35%. 

Grades in the series have varying levels of 
activity. In some cases low activity is needed, says 
Struktol, as this allows for a higher percentage 
dosing which would be useful in cases where 

dosing very small quantities could be problematic. 
Riverdale Global’s +Restore Additive is being 

used to improve properties of PP and HDPE PCR. 
Tests using regrind have shown that virgin-like 
properties can be obtained with 100% recycled PP 
or HDPE and a low level of the liquid additive 
(typically 0.1 to 0.5%). “Because the additive has an 
affinity for the base polymer, it acts as a lubricant, 
enhancing melt flow,” says Jared Arbeter, Technical 
Sales Manager at the company. 

“In addition, the +Restore molecule has a 
functional group that readily reacts with pigments, 
fibres, or fillers in the resin, while a different 
segment of the same molecule is designed to 
couple with the polymer; as a result, it forms a 
strong bond between resin and filler without 
compromising flexibility,” e says.

Britec Solutions has developed BTec REA360 
Regrind Enhancing Additive, which it says improves 
physical properties, reduces odour, and enhances 
processing performance of regrind and recycled 
resins. The additive is available in liquid and pellet 
forms. The company says that addition rates of 0.1 
to 0.5% are sufficient to return physical properties 
of regrind and recycled materials to levels similar 
to that of virgin grades in both PE and PP.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.voelpker.com

� www.croda.com

� www.klkoleo.com

� www.avient.com

� www.addisperse.com (AFI Global)

� www.viscospeed.com

� www.dow.com

� www.struktol.com

� www.riverdaleglobal.com

� www.britecsolutions.com

Jennifer Markarian contributed to this article
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As e-mobility gathers pace and electric vehicles 
(EVs) become ever more visible on the world’s 
roads, the role that plastic compounds play in their 
development continues to expand. Plastics are not 
only spearheading lightweighting moves — neces-
sary across all powertrains — but they are now 
meeting critical new performance requirements 
needed to accelerate their deployment in EVs. 
Applications today range from structural compo-
nents and body panels through to innovative 
dashboards and radar sensors, with the increased 
use of plastic compounds in the most crucial 
element of an EV – the battery – on the horizon.

SABIC describes the current market for plastic 
compounds for EVs as exciting, growing and a 
great opportunity. “The application area of greatest 
interest is the heart of these vehicles – the battery,” 
says Venkatakrishnan Umamaheswaran, Global 
Marketing Director of SABIC’s Automotive busi-
ness. “This is one of the heaviest and most expen-
sive modules on the vehicle. Battery technology 
has evolved and will continue to do so as OEMs 
and battery manufacturers strive to optimise 
battery designs to improve performance.

“For current vehicle batteries, thermoplastic 
compounds are being used exclusively in battery 

cell separators, cell packaging materials and 
cylindrical cell carriers. Steel and aluminium are the 
incumbent materials for 48V battery modules and 
larger battery pack enclosures, for example trays 
and covers for battery electric vehicles (BEVs). The 
exciting part is that the industry is at a transition 
point and striving to optimise EV battery technolo-
gies and related EV applications,” he says.

Thermoplastic compounds are now in the initial 
stages of adoption for energy storage applications 
for all types of EVs, including mild hybrid EVs, EV 
hybrids, plug-in hybrids and BEVs, according to 
Umamaheswaran . “Already, one of our materials, a 
flame retardant polypropylene compound, is in use 
today on the battery pack cover of a plug-in hybrid 
model in China. Based on programmes underway 
now, we expect to see several large-sized battery 
enclosures moulded with our thermoplastics on 
production EVs as early as 2024.”

However, opportunities for thermoplastic 
compounds are not only emerging in batteries. 
“One trend we are actively engaged in addressing 
is changing the front end of vehicles as they shift to 
electric,” says Umamaheswaran. “Automakers no 
longer need a grille opening for ventilation, but 
they do need a design that can allow for the 
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integration of safety sensors, cameras and driver 
assistance functions, for example.”

SABIC sees OEMs looking for material solutions 
that enable seamless integration of components 
with lighting and branding elements and other 
design features. “Our SABIC team is engaged with 
many OEMs on innovative front panel concepts and 
multiple vehicles have used Lexan resin, our 
polycarbonate material, for this application. The 
material meets a number of requirements, such as 
transparency, durability and design freedom – 
which, importantly, can allow for the optimal 
integration of these multiple features,” says Umama-
heswaran. “Other opportunities for thermoplastic 
compounds include the vehicle trunk, front-end 
module and dash panel. SABIC has proven materi-
als to support requirements for these applications.”

Battery moves
Umamaheswaran says OEMs and battery suppliers 
are continually looking to lower the system costs of 
their battery pack designs and to optimise indi-
vidual components to reduce mass and improve 
flame retardancy, electrical isolation, design-for-
assembly, mechanical performance and crashwor-
thiness. He sees the low density of plastic com-
pounds, together with the design flexibility 
inherent in processing methods such as injection 
moulding, as real attractions.

The high voltage power systems of EVs place 
new demands on plastics. Improved fire-retardant 
properties, based on halogen and bromine-free 
options to address environmental concerns, are 
required without compromising the flow character-
istics needed to enable development of thin wall 
solutions. SABIC says it has materials that can 
deliver against those needs including a recently 
launched non-halogenated, non-brominated flame 
retardant polypropylene family, which includes 
short and long glass fibre reinforcements.

Umamaheswaran adds that meeting structural 

requirements for next-generation EV battery packs 
and related components is a challenge that 
requires innovative solutions to support large part 
manufacturing, assembly and bonding of plastics 
with other materials as well as flammability protec-
tion. To help address this challenge, the company’s 
automotive team has developed a BEV battery 
pack concept based on lightweight thermoplastic 
materials. In the plastic-intensive design, individual 
components of the full battery pack system can be 
30-50% lighter than equivalents in incumbent 
metals. In addition to the weight saving, easier 
stacking of cells in their modules, improved 
thermal control, and enhanced crashworthiness 
can realise an energy density boost in platform 
efficiency. Flame retardant materials are used for 
key parts in the design, including the battery tray, 
covers, and module boxes and lids.

Another area of EV development is the ongoing 
trend to complex automotive lighting designs 
using light-emitting diodes (LEDs). Design ele-
ments such as wider, larger and thinner forward 
and rear lighting components call for materials that 
enable thin walls, aggressive styling with sharp 
draft angles, and high aesthetics. The lower 
operating temperature compared to incandescent 
bulbs has allowed PC to be used, particularly in 
bezels, where it may be coloured or metallised. 
Due to its attractive aesthetics and impact resist-
ance, PC is currently the most commonly used 
thermoplastic for bezels, says SABIC.

“The capabilities of LEDs have helped lighting 
become one of the primary differentiators for 
today’s cars and trucks,” says Sergi Monros, Vice 
President of SABIC’s Performance Polymers & 
Industry Solutions business group. “To take full 
advantage of the complex designs made possible 
with LEDs, lighting manufacturers need break-
through materials. Our portfolio of high-flow Lexan 
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resins combines greater design freedom with 
expanded processing flexibility so customers can 
create stunning yet easily manufactured lighting 
components.”

Structural options
Aiming at structural applications, BASF has 
expanded its polyphthalamide (PPA) Ultramid 
Advanced portfolio with a line of carbon-fibre 
reinforced grades with 20, 30 and 40% fibre 
content. The materials are pitched at structural 
applications in the body, chassis and powertrain 
sectors where they can replace aluminium and 
magnesium without loss of stiffness and strength. 
The grades are also electrically conductive.

According to the company, the new grades offer 
high dimensional stability due to their low water 
uptake, along with good chemical and hydrolysis 
resistance, high strength and modulus. Mechanical 
performance can be tailored by carbon fibre 
content and additive technology selection. Ultra-
mid Advanced N3HC8 with 40% carbon fibre 
reinforcement, for example,  shows better strength 
and modulus at 80°C (conditioned) than magne-
sium or aluminium while providing a typical part 
weight reduction of 25-30%.

BASF has also developed a new heat stabilised 
Ultramid grade that offers heat resistance of up to 
190°C in demanding environments. The 30% glass 
fibre reinforced Ultramid B3PG6 BK23238 PA6 meets 
requirements for use in hybrid and electric power-
trains and is commercially available. In addition to its 
long term high temperature stability, it prevents 
galvanic corrosion of electrical components.

Ultradur RX is another new addition to the BASF 
portfolio and is intended to provide greater clarity 
in radar sensors for automated driving. The 
company says the modified polybutylene tereph-
thalate (PBT) compounds absorb and reduce signal 
noise, which improves road traffic safety. Intended 

for use as rear sensor housings or behind the radar 
sensor PCB, they provide water, oil and salt 
resistance as well as shielding sensitive internal 
electronics from electromagnetic interference. The 
different Ultradur RX series products are designed 
for absorption and reduction of interference 
radiation in the 76-81 GHz range. 

Sensor developments
Daicel Corporation business Polyplastics has 
developed a number of new grades for use in 
sensors for Advanced Driver-Assistance Systems 
(ADAS). It says its Duranex PBT and Durafide PPS 
materials are being targeted at sensors in radar 
and camera bracket systems.  

Radar housings require materials with low 
dielectric constant, stable radio wave transmissibil-
ity, and low water absorption, the company says. 
Manufacturers have to date tended to opt for 
syndiotactic polystyrene (SPS) and polyetherimide 
(PEI) for dielectric properties and PPS for low water 
absorption and chemical resistance. However, to 
meet increasingly tight cost challenges, some are 
considering PBT in their designs. Polyplastics says it 
is working on development of new PBT grades with 
enhanced low-dielectric properties and low water 
absorption. 

The company says its electrically conductive 
Duracon POM CH-10 and EB-10 POM and Duranex 
PBT 7300E compounds are being actively consid-
ered for radar brackets, where electromagnetic 
shielding is required, while new PBT grades with 
stronger electromagnetic shielding properties are 
under development. For car-mounted sensing 
camera brackets, low-warpage and high-rigidity 
materials such as its Duranex PBT 733LD and 7407 
are said to be preferred.

Polyplastics has also developed a matte technol-
ogy that uses a laser treatment to reduce noise 
from scattered light. The laser treatment results in 
good gloss and blackness levels and the company 
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says it is now looking at ways to improve long-term 
durability and optimised process conditions to 
reduce treatment times.

The latest additions to the Fibremod Carbon PP 
range from Borealis are low density grades 
offering improved surface appearance and better 
dimensional stability. The Fibremod line was 
originally developed in 2016; these second-gener-
ation Fibremod Carbon grades are said to retain 
the stiffness and durability of the original com-
pounds but offer improved aesthetic. Fibremod 
CG210SY has a 20% carbon fibre content, while 
Fibremod CD211SY is a hybrid concept made with 
10% talc and 10% carbon fibre. Both of the new 
grades provide high flow and good paint adhesion, 
making them suitable for use in automotive 
structural parts and body panel applications, 
including fenders and tailgate skins.

In January this year, Ascend Performance 
Materials bolstered its position in the EV sector 

with the purchase of Eurostar Engineering Plastics, 
a France-based compounder with a broad portfolio 
of flame-retardant engineered plastics and 
expertise in halogen-free formulations. “Eurostar’s 
experience in compounded polyamides fits well 
within our own portfolio and manufacturing 
capabilities,” says John Saunders, Ascend’s Vice 
President for Europe. “Their Starflam materials are 
enabling the transitions to clean energy and 
transportation and smarter devices.”

Ascend, which claims to be the largest fully 
integrated producer of polyamide 66 resin, 
acquired the Italian firms Poliblend and Esseti Plast 
last year to give it a full portfolio of UL yellow card 
certified flame-retardant, as well as water contact 
and thermally conductive, engineered plastics. The 
company says these materials will play an integral 
role in e-mobility, as well as in smart appliances, 
industrial automation and consumer electronics.

Fast reactions
Customised speciality plastics compounder 
Witcom Engineering Plastics believes the 
ever-changing requirements of the EV industry 
means there is a need to be able to react quickly. 
“Even though new requirements for EV cars are not 
all known or set by Tiers and OEMs yet, our agility 
and material know-how help us build new solutions 
quickly together with our customers,” says Christine 
Van Bellingen, Business Development Manager, 
Conductive Compounds.

“Metal replacement for weight reduction, 
coupled with electrification and digitalisation, open 
new opportunities for EMI shielded plastics 
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Taking on the PA corrosion challenge
One of the challenges in 
long term heat stabilisation 
of polyamides used in 
electrical applications is 
prevention of corrosion of 
metal contact surfaces. 
Bruggolen TP-H2062 is the 
latest metal and halide-free 
heat stabiliser from Germa-
ny’s Brüggemann that is 
claimed to provide electrical-
ly-neutral stabilisation over a 
temperature range of 120-170 °C.

Available as a dust-free master-
batch, TP-H2062 maintains the 
mechanical and electrical properties 
of the PA compound, such as com-

parative tracking index (CTI). Accord-
ing to the company, the additive 
provides the long term protection 
expected from copper iodide technol-
ogy without the associated corrosion 

risk while exceeding the 
limits of phenolic-based 
antioxidant systems, which 
the company says typically 
lose effectiveness beyond 
150 °C. 

“With our new Bruggolen 
TP-H2062 we are now able 
to offer a highly efficient and 
cost competitive product, 
satisfying an urgent need of 
the industry. It is a powerful 

addition to our heat-stabiliser portfo-
lio for E&E applications,” says Dr 
Kristina Frädrich, Product Manager 
Polymer Additives at Brüggemann.

� www.brueggemann.com
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compounds. The challenge is to keep performance 
at lower thickness and at acceptable cost. At 
Witcom, we have developed cost-effective EMI 
solutions to shield over various frequencies, 
making the switch from metal to functionalised 
plastics more attractive to the automotive industry. 
Final parts include sensors and housings,” she says.

“For over 15 years, we have been the worldwide 
reference supplier of radar absorption compounds 
used in RF absorbers and brackets for blind spot 
detection and cross traffic alert, for example. Our 
radar grades are based on many different poly-
mers, including PA, PP, PBT and PC. This proven 
safety experience, together with the trust built over 
the years with our customers, make development 
engineers confident of specifying them for autono-
mous driving systems up to the highest levels,” Van 
Bellingen says.

Aside from the obvious mechanical, electrical and 
fire properties, the move to electric vehicles brings 
some perhaps less obvious requirements. “EVs 
make no noise. This means that any squeaking noise 
inside the car is uncomfortable. For that reason, we 
have seen an increase in demand for low friction, 
low wear technical compounds. For instance, our 
lubricated PA compounds exhibit a stable coefficient 
of friction over time, which is also independent of 
temperature and humidity, resulting in constant low 
wear and low noise. Applications include gears and 
bearings. PTFE-free solutions are part of our 
offering,” says Van Bellingen.

“There is some hope – although movement is 
slow so far – that new developments in the battery 
field will include more speciality plastics solutions 
to reduce weight and fabrication steps,” she says. 
“The two major fields that have been overlooked 
are EMI shielding and thermal conductivity for 
battery housings and cooling systems. However, 
technical targets are complex and intelligent mixed 
materials solutions will certainly have to be consid-

ered.” Van Bellingen says she sees one of Witcom’s 
key strengths in its ability to formulate compounds 
with multiple properties, combining EMI shielding, 
thermal conductivity and flame retardancy, for 
example.

In an automotive market increasingly influenced 
by metal replacement and lightweighting to meet 
environmental requirements, demand for electrically 
and thermally conductive polymers — mainly 
engineering plastics and elastomers — is experienc-
ing a steady increase, according to Imerys Graphite 
& Carbon. Miniaturisation of automotive electronics, 
battery heat management, thermal comfort and 
passenger well-being are key drivers for increasing 
demand for electrically and thermally conductive 
compounds, which it says it can provide with its 
Ensaco conductive carbon black and speciality high 
aspect ratio Timrex C-Therm carbon solutions.

Shielding solutions
According to the company, one of the fastest 
growing application areas for electrically conductive 
compounds is EMI shielding, which is linked mainly 
to the increased number of sensors and electronic 
parts on-board EVs. Due to their high conductivity 
and ease of processing, Ensaco conductive carbon 
blacks and high aspect ratio Timrex C-Therm are 
good solutions to providing EMI shielding proper-
ties in polymers and in achieving high levels of 
attenuation in combination with other conductive 
additives, such as metal fibres.

Imerys says Timrex natural graphites and high 
purity synthetic graphites are well established and 
bring the highest level of performance to thermally 
conductive compounds. Its Timrex C-Therm high 
aspect ratio graphite provides good thermal 
conductivity at lower additive loading – typically 
half of the loading needed with standard graphite. 
This allows greater flexibility to design formulations 
including ingredients, such as glass fibres or 
minerals, and to reach optimal mechanical perfor-
mance at lower density. Its latest developments in 
this area include the Timrex C-Therm Max HD and 
C-Therm Plus HD grades, which are said to offer 
easier handling and extruder feeding due to 
improved apparent density.

Ensaco is a conductive carbon black offering high 
purity, high structure and low surface area, together 
with low moisture pick-up and easy dispersion. This 
set of properties delivers high levels of conductivity 
at low loadings, which is a benefit in terms of 
mechanical and flow properties. The high level of 
graphitic content of Ensaco also makes it a suitable 
additive to provide thermal conductivity to poly-
mers, especially in applications where high through-

Figure 1: In-plane 
and through-
plane thermal 
conductivity of a 
regular Imerys 
graphite grade 
compared to 
Timrex C-Therm 
high aspect ratio 
graphite (20wt% 
loading in PP)

Source: Imerys 
Graphite & Carbon
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plane thermal conductivity is required.
There’s more to the EV automotive 

revolution than the cars, however, 
with the most notable opportunity 
in infrastructure such as charging 
stations. Lanxess sees great 
potential for technical thermoplas-
tics in such applications, which 
blend the performance require-
ments of the electrical and elec-
tronics (E&E) and automotive 
industries. “Both industries have for 
decades been a core business for 
our polyamides and polyesters,” 
says Sarah Luers, Project Manager 
in E&E Application Development in 
the High Performance Materials 
(HPM) business unit. “This is why we 
can already offer custom materials that meet the 
most important standards and specifications of the 
international E&E and automotive industries and 
are ideal for use in charging infrastructure.”

The company says that the level of standardisa-
tion in the field of electric mobility currently has a 
long way to go.  However, it adds that its Durethan 
PA and Pocan PBT materials are already being used 
in charging plugs and sockets, charging stations 
and wall boxes in garages and carports, as well as 
for components in inductive, wireless charging 
systems for high-voltage batteries.

Charging options
Unreinforced materials are mainly used for charg-
ing plugs because they offer a high level of 
dimensional stability and surface quality, are 
impact resistant, and so are mechanically robust, 
and are available as flame-retardant compounds 
for where they come into contact with live elec-
tronic parts. “One example is the halogen-free 
flame-retardant polyamide 6 Durethan B30SFN30,” 
says Luers. “In flammability tests conducted in 
accordance with the US standard UL94, it achieves 
the top classification of V-0 with a test body 
thickness of 0.75mm.” For thin-walled components 
such as plug handles, which do not necessarily 
have to be flame-retardant, it says its Durethan 
B30S grade is an appropriate choice.

Lanxess says another current development 
trend is towards inductive and wireless charging of 
vehicle batteries. The flat floor and vehicle pads 
required to accommodate the inductive charging 
coils have to be constructed from materials that are 
not only fire-resistant and mechanically strong, but 
also have a low tendency to warp and exhibit high 
dielectric strength. The materials also have to be 

light and weathering-resistant, with 
properties that remain stable across a 
temperature range of -45°C to 
+125°C. It sees its Durethan 
BG30XFN01 PA6, which combines 
glass  fibre and glass sphere 
reinforcement, as a potential 
solution. It exhibits good flow and 
resistance to warping and meets 
UL 94 V-0 requirements at 
0.75mm. It also has a UL f1 listing 
for use in outdoor applications 
exposed to UV and water.

Electric vehicles place new 
requirements on plastics, especially 

with regard to the high voltages 
used. According to Turkish compounder 

Tisan, that means designers are looking 
for advanced polymers that provide the required 
electric insulation without compromising mechani-
cal performance and dimensional stability. Spe-
cialty compounds with low initial mould shrinkage, 
minimal moisture absorption and that meet UL 94 
V-0 flame resistance are in demand with PA and 
PBT compounds common options.

Tisan’s Tislamid line of polyamide compounds 
includes a number of short glass fibre reinforced 
grades used for electric vehicles. Tislamid 30D03 
F01 K02 K06 R02, for example, is a 30% glass 
reinforced, hydrolysis and heat stabilised, flame 
retardant PA66 that is being used in a Li-ion battery 
application while Tislamid B 30D03 F01 Y01 HS R01 
is a flame retarded PA66 with 30% glass fiber 
reinforcement that is used in battery pack and drive 
assistant sensors. The company says this latter 
grade offers UL94 V-0 flame resistance to 0.8 mm 
and maximum glow wire performance at 960°C. 

PBT-based compounds for the EV sector include 
Tisester PBT F 30D03 F01 K02 HS R01, a 30% glass 
fibre reinforced, flame retardant and heat stabilised 
compound that is being used in thermal manage-
ment systems and electric motor parts where low 
water absorption and good electrical insulation 
performance is required.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.sabic.com

� www.basf.com

� www.polyplastics.com

� www.borealisgroup.com

� www.ascendmaterials.com

� www.wittenburggroup.com

� www.imerys-graphite-and-carbon.com

� www.lanxess.com

� www.tisan.com.tr
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LEISTRITZ: MASTERBATCH SYSTEMS

Additive and colour 
masterbatch production 
places specific demands 
on compounding 
equipment. This 16-page 
brochure from Leistritz 
explains how its ZSE 35 
iMAXX masterbatch twin 
screw extruder rises to the 
challenge.

1

MASTERBATCH PRODUCTION
Extruders and extrusion lines

� CLICK HERE TO DOWNLOAD

PALSGAARD: PLANT-BASED ADDITIVES

Palsgaard produces an 
extensive range of 
sustainable, plant-based 
additives that can be used 
to enhance the 
performance and 
processing of many 
polymers. Find out more 
about its products and 
how to use them in this 
brochure.

FROM FOOD EMULSIFIERS TO POLYMER ADDITIVES:  
The renewable technology  
of Palsgaard’s plant-based 
additives for the plastics  
industry 
By Christina Normann Christensen,  
Product & Application Manager, Palsgaard A/S

WHITE PAPER

� CLICK HERE TO DOWNLOAD

BUSS: COMPEO KNEADER

The Compeo is the latest 
generation of kneader 
extruder from Buss and is 
designed to provide the 
utmost flexibility in 
application. This 12-page 
brochure details key 
features and model 
specifications.

COMPEO
The new compounder generation. 
Incredibly different.

� CLICK HERE TO DOWNLOAD

STRUKTOL: CREATIVE RECYCLING

Struktol offers a full range 
of additives to enhance 
performance of recycled 
compounds. This 
brochure details its 
extensive range of 
lubricants, PP viscosity 
modifiers, homogenisers 
and odour control 
products.
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Unlock New Opportunities 

STRUKTOL Innovative Additives are the key to turning recycled content 
formulations into engineered, high-performance compounds. 

 Compatibility Improvement 

 Homogenous Blending 

 Superior Processing 

 Melt Flow / Viscosity Control 

 Odor Elimination 

 Increased Throughput 

Use STRUKTOL® in a variety of different polymers from 
polyolefins to engineered plastics 

LUBRICATION/RELEASE 
TR 251  Flow & Metal Release 

PP VISCOSITY MODIFIERS 
RP 06  Odor modified 

RP 11  General purpose 

RP 23  When PE is present 

RP 38  High efficiency when PE is present 

VMO Series Low odor 

ODOR CONTROL 
RP 17  Mask and Neutralization 

RP 53  Neutralizer 

HOMOGENIZERS 
RP 28  Compatibilizer, better mixing 

TR 052  Compatibilizer, dispersing agent, flow modifier 

TR 219  Compatibilizer, lubricant for nylon & polyester 

TR 229  Compatibilizer, lubricant for Nylon, PC & PC/ABS 

� CLICK HERE TO DOWNLOAD

NORDSON: BKG PELLETISERS

The BKG range of 
pelletisers from Nordson 
Polymer Processing 
Technology includes 
underwater, water-ring 
and strand systems 
suitable for almost any 
thermoplastic pelletising 
application. Find out 
more in this six-page 
brochure.

EXTRAORDINARY TECHNOLOGIES 
FOR TODAY‘S PLASTICS

BKG® Pelletizing Technology

Nordson
Polymer 
Processing
Systems

� CLICK HERE TO DOWNLOAD

MIXACO: MIXING TECHNOLOGY

Mixaco has been driving 
innovation in PVC mixing 
technology for more than 
50 years and has 7,500+ 
machines installed 
worldwide. This brochure 
explains some of the 
details that make its HM 
and KMH heating cooling 
mixers stand out.

INNOVATION IN MIXING

Heating Cooling Mixer
HM+KMH

� CLICK HERE TO DOWNLOAD
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Keep informed: read
our latest editions
AMI publishes five process-specific FREE plastics industry magazines.
Simply click on the cover below to read each magazine. Or download
the issue in the relevant Apple or Android app

Take out your own FREE subscriptions to any of the magazines.
Click on the logos below to simply register on-line.

Pipe and Profile
April 2021
The April edition of Pipe and 
Profile Extrusion previews the 
Chinaplas trade fair, the first 
international plastics show to 
take place since the pandemic 
hit. It also looks at the latest 
developments in PE100 pipes, 
batch mixers and in-plant 
recycling equipment.

� CLICK HERE TO VIEW 

Plastics Recycling World
January/February 2021
The January/February edition 
of Plastics Recycling World 
looks at how chemical 
recycling technology could be 
utilised to recycle 
polyurethane foams. It also 
explores some of the latest 
developments in post-
consumer film recycling and 
pelletising equipment.

� CLICK HERE TO VIEW 

Compounding World
February 2021
The February issue of 
Compounding World provides 
tips from experts on saving 
energy in compound 
production, plus wear 
management and the latest 
electrically conductive 
additives and polyamide 
developments.

� CLICK HERE TO VIEW 

Injection World
March 2021
The March edition of Injection 
World magazine looks at how 
footwear producers are using 
new materials and process 
technologies to lift their 
designs. It also reviews the 
latest trends in thin wall 
packaging production and 
explores recent developments 
in materials drying equipment.

� CLICK HERE TO VIEW 

Film and Sheet
March 2021
The Film and Sheet Extrusion 
March edition contains a lead 
feature on advances in 
thermoforming, including PET 
replacement and the growing 
incorporation of recycled 
content. Other features cover 
film additives, barrier 
packaging materials and 
controls/instrumentation.

� CLICK HERE TO VIEW 

Compounding World
March 2021
The March issue of 
Compounding World reports 
on the latest twin-screw 
extruders and their ability to 
handle recycled materials and 
low bulk density natural 
additives. Other features cover 
special effect pigments, 
compounding simulation 
software and odour reduction.

� CLICK HERE TO VIEW 
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