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SABIC adds capacity
for PP compounds
SABIC has commissioned an 
additional large scale PP 
compounding line at its 
European PP compounding 
centre at Genk in Belgium. 

The capacity of the new 
line has not been disclosed 
but SABIC Director of PP 
Business Europe, Bert 
Claessens said it provided a 
“substantial increase in our 
compounding capacity at 
Genk and will make it one of 
the largest PP compounding 
facilities in the world.”

Genk is one of three 
global SABIC PP com-

production of mineral filled 
and glass reinforced PP 
grades for injection moulded 
lightweight applications, as 
well as Stamax LFT grades.

“The added capacity 
enhances our on-site 
production flexibility for 
introducing innovative new 
PP polymer technology 
without compromising the 
security of supply of 
established compound 
products,” said Lada 
Kurelec, SABIC’s General 
Manager PP & E4P Business.

� www.sabic.com

Solvay has installed a new, 
2,500m2 thermoplastic 
composites (TPC) 
manufacturing facility at its 
site in Greenville, South 
Carolina, US. 

The company said that 
the investment is a 
response to the “growing 
demand from energy 
companies, supported by 
increasing aerospace and 
automotive demand.” It 
will produce unidirectional 
composite tape from a 
range of high-performance 
polymers including PVDF, 
PPS and PEEK.

The move is one of 
several recent strategic 
investments by Solvay in 
the TPC sector. Others 
include adding capacity 
for TPC tape at Anaheim in 
California, and establish-
ing two R&I centres in 
Brussels, Belgium, and 
Alpharetta, US. 

� www.solvay.com

Solvay 
invests in 
composites

pounding locations; the 
other two are in Bay St Louis 
in the US and Shanghai in 
China. The company’s 
European compound 
development centre is also 
located at Genk, which 
Claessens said is a “strategic 
location” due to its proximity 
to major customers and its 
PP production sites.

The new compounding 
line will use PP resins 
produced at the company’s 
sites at Gelsenkirchen in 
Germany and Geleen in the 
Netherlands.  It will focus on 

Polyplastics set on LFTs

New investment ups PP compounding 

capacity at Genk in Belgium
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Japan’s Polyplastics launched its Plastron long-fibre 
thermoplastic (LFT) product line last month, claiming the 
move “expands the area of thermoplastic resin conver-
sion of metals and fibre-reinforced plastics (FRPs)”.

Plastron, which was developed by Polyplastics’ 
parent firm Daicel, will be available in PP, PA6, 
PAMXD6 and PA9/T base resins with the option of 
glass or carbon fibre reinforcements at 40-60%.

The company says that key attributes of the Plastron 
materials include high stiffness and impact resistance, 
good dimensional stability and creep performance, 
and retention of physical properties at elevated 
temperatures. It claims that, due to the reduction in 
fibre fracture surfaces in the LFT materials, users will 
also see a reduction in wear.

� https://www.polyplastics-global.com

Lati adds to 
eco offer
Italian technical com-
pounder Lati is to distrib-
ute hemp-blended 
compounds produced by 
US-based Hemp Plastic 
Company. The materials 
are said to be suitable for a 
diverse range of polymer-
based end-use applica-
tions extending from 
packaging to automotive 
and furniture.

� www.lati.com

� www.hempplastic.com
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http://www.hempplastic.com
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Switzerland-based EMS 
Group is increasing produc-
tion capacity for PA speciali-
ties and compounds at its 
sites at Domat/Ems in 
Switzerland and Groß-Um-
stadt in Germany over the 
next two years to meet 
strong forecast demand.

A second production line 
to make amorphous, partially 
aromatic PAs will start 
operation at Domat/Ems in 
2H 2022. According to the 
company, it has been 
designed to “significantly 
increase the quality and 
production volume of the 
material.” 

The company said a 
further line to make Grivory 
HT range of PPA com-
pounds will begin operation 
at Domat/Ems in Q4 2022.

EMS investing in PATecnocap 
settles on
DINCH
Tecnocap, an Italian metal 
packaging manufacturer, 
has selected BASF’s 
non-phthalate, renewable 
(mass balance) plasticiser 
Hexamoll Dinch BMB for 
production of its cap 
sealing gasket compounds.

According to BASF, 
Hexamoll Dinch BMB is 
produced from bio-naph-
tha or biogas derived from 
organic waste or vegetable 
oils. The raw materials are 
processed together with 
conventional feedstock in 
BASF’s production 
network, with the renew-
able content audited 
independently and 
certified to the RedCert2 
standard. 

“Working together with 
customers and suppliers 
like BASF to enhance pack-
aging sustainability 
credentials is a strategic 
focus for us,” said Michel-
angelo Morlicchio, CEO 
and president at Tecnocap 
Group.

� www.basf.com

EMS also said that its new 
compounding line at 
Groß-Umstadt in Germany 
will begin production this 
month. It will produce 
speciality products, such as 
its Grivory GV and Grilon TS 
grades. Another production 
building is underway at the 

site to provide further 
expansion options.

The new production 
capacity is part of a series of 
investments that will amount 
to more than CHF500m 
(€470m) over the next five 
years.

� www.ems-group.com

Entek spending $10m to extend capacity

Baerlocher growing in UK 

Above: Part of the new EMS compounding capacity at Groß-

Umstadt in Germany
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Baerlocher is investing to increase capacity 
by more than 50% at its calcium-based PVC 
stabiliser plant at Bury in the UK. The 
investment will include installation of more 
mixing and granulation units during 2022. 

According to the company, the invest-
ment will support strong demand for the 

products in new and recycled PVC applica-
tions. This is due to the “increasing regula-
tory pressure to convert from existing liquid 
stabilisers in many PVC applications”, 
according to Andrew Tate, head of PVC 
additives at Baerlocher for the EMEA region.

� www.baerlocher.com

US-based twin screw 
compounding machinery 
maker Entek Manufacturing 
has announced a new 
manufacturing and engi-
neering facility at Hender-
son in Nevada, US.

The 9,100 m2 building 
will house wear parts 
production, fabrication, 
assembly and engineering. 
The total investment 
amounts to more than $10m 

and some 50 new jobs will 
be created as a result of the 
project.

quarters and we already 
need more space, and more 
workers, to keep up with our 
wear parts business,” said 
Linda Campbell, VP of Sales 
at the company.

She said further Entek 
expansion moves are 
expected in 2022 and 2023 
in “what we expect to be a 
very active period for our 
company”.

� www.entek.com

“We recently expanded 
our machine shop at our 
Lebanon, Oregon, head-

IMAGE: ENTEK MANUFACTURING

http://www.basf.com
http://www.ems-group.com
http://www.baerlocher.com
http://www.entek.com


TIMES ARE CHANGING FAST. 
WHERE IS THE PLASTICS  
INDUSTRY MOVING?
The Information Hub PLASTICS2050  
provides answers on the future of the 
plastics industry. Learn more on  
plastics2050.com

https://extruders.leistritz.com/en/start
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Gabriel-Chemie and 
Schlenk Metallic Pigments 
have developed a new 
metallic pigment - Zenexo 
GoldenWhite WB 21 YS - 
that is claimed to “show a 
special deep gloss and 
high-gloss surfaces in many 
polymers in mass colour-
ing”. The new pigment is 
part of Gabriel-Chemie’s 
Colour Vision No 21 series 
and is said to provide an 
alternative to metallization 
in food and cosmetic 
packaging.
www.gabriel-chemie.com
www.schlenk.com

Digimarc says it has 
started semi-industrial 
trials of its  intelligent 
marker-based waste 
sorting technology that 
could lead to commercial 
products in store in 
Denmark, France and 
Germany by 1H 2022. The 
project is part of the 
HolyGrail 2.0 pilot. 
www.digimarc.com

IN BRIEF...

Cargill launches bio plasticiser
US agri-products group Cargill has 
introduced Biovero, a bio-based 
plasticiser based on epoxidised soy 
bean oil that it claims can provide a 
“drop-in” alternative to currently used 
phthalate plasticisers in a range of PVC 
applications.

“Biovero can replace all phthalate 
and non-phthalate plasticisers,” 
according to a Cargill spokesperson. 
“Although Biovero products are priced 
higher than phthalate and non-phtha-
late plasticisers, because of high 
efficiency customers will save on 
plasticiser usage and this will result in 
cost neutral or even savings on total 
ownership.”

Neograf launches Graf-X GNP
graphenes for compounding 

Left: Flooring is a key target 

for Cargill’s Biovera bio-based 

plasticiser

Cargill said production of the new 
plasticiser started in October. It is initially 
targeting North American customers in 
the home and commercial flooring 
sector but plans to offer the product 

globally as its production builds.
“As governments and consumers 

look to cut the use of phthalates due to 
potential health concerns, and overall 
demand for PVC products used in 
infrastructure expands globally, we’re 
anticipating a significant increase in 
plant-based product manufacturing 
across multiple categories,” said Kurtis 
Miller, Managing Director of the 
company’s bioindustrial business.

� https://www.cargill.com/
bioindustrial/biovero-plasticizers
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US-based NeoGraf Solu-
tions has extended its range 
of graphite materials to 
include Graf-X graphene 
nanoplatelets (GNP), a line 
of ultra-thin, multilayer 
graphene nanoplatelets 
suitable for use as perfor-
mance-enhancing additives 
in polymer compounds.

Graf-X GNP can enhance 
mechanical strength, 
electrical conductivity, and 

thermal properties of 
polymers including PE, PP, 
PS, PA, PVC and PET. 
Neograf claims graphene 
can increase toughness by 
up to 2.5 times without a 
significant weight increase 
while a loading of 15% can 
double thermal conductivity 
and push the electrical 
conductivity of plastics into 
the anti-static and static-
dissipative ranges.

The launch of the Graf-X 
line is described as a 
transformational move for 
NeoGraf Solutions. “We’re 
leveraging our growing 
production capabilities and 
application development 
expertise to take graphene 
from the lab to large-scale 
commercial success,” said 
Jon Taylor, NeoGraf Product 
Manager.

� www.neograf.com

Polystyvert/Coexpan PS recycling
Montreal-based Polystyvert 
and Coexpan, specialists in 
dissolution recycling technol-
ogy and form-fill seal (FFS) 
food packaging systems 
respectively, are collaborat-
ing to validate use of 
dissolution recycled polysty-
rene (rPS) for FFS yoghurt 
packaging applications.

To date, the two compa-

nies claim to have seen 
“very positive results.” Trials 
have shown that contami-
nants were successfully 
removed from the initial 
feedstock, including 
pigments, dyes, paper, 
cardboard and other 
plastics, using Polystyvert’s 
purification technology.

Recycled pellets were 

produced and subsequently 
converted into yoghurt pots 
from feedstocks comprised 
of 100% post-industrial recy-
cled (PIR) mono-layer and 
50% PIR ABA multi-layer 
material. The next step will 
move the project focus on 
to PCR.

� www.coexpan.com

� www.polystyvert.com

http://www.gabriel-chemie.com
http://www.schlenk.com
http://www.digimarc.com
https://www.cargill.com/bioindustrial/biovero-plasticizers
https://www.cargill.com/bioindustrial/biovero-plasticizers
http://www.neograf.com
http://www.coexpan.com
http://www.polystyvert.com


WE KNOW HOW.

Zeppelin heating / cooling mixer:
Keep cool – for top products.

The higher the homogenization, the better the quality: 
Zeppelin heating / cooling mixers generate an intense, 
three-dimensional mixing effect – the basis for high quality 
products. And they ensure effective aspiration to perfectly 
dehumidify the mix for optimal further processing. 

All for an excellent product quality.

WHEN IT IS THE 
MIX THAT MAKES 
OUR SUPERVISOR 

SMILE.

zeppelin-systems.com

zeppelin-systems.com
zeppelin-systems.com
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Exxon commits to large
scale chemical recycling
ExxonMobil said last month 
it plans to build its first 
large-scale, chemical 
recycling facility for plastic 
waste at Baytown, Texas, US. 

The company said the 
planned capacity for the 
plant will be 30,000 tonnes/
yr, although it added that 
rapid expansion is possible 
“if effective policy and 
regulations that recognise 
the lifecycle benefits of 
advanced [chemical] 
recycling are implemented”.

The investment an-
nouncement follows the 
validation of ExxonMobil’s 
initial trial of its proprietary 
process for converting 
plastic waste into raw materi-
als. To date, it has recycled 
more than 1,000 tonnes of 
waste and has demonstrated 
the capability of processing 
50 tonnes/day. 

Germany’s Brückner 
Maschinenbau, a major 
manufacturer of film-
stretching lines, has placed 
an order with Coperion for 
more than 50 ZSK 
Mc18 twin-screw extruders. 
Covering screw diameters 
ranging from 70 to 177 
mm, the machines will be 
integrated into plants for 
production of flexible 
BOPET packaging films in 
China. 
www.coperion.com

Under a newly-signed 
strategic partnership, BP is 
to supply renewable 
cyclohexane produced 
from rapeseed oil or 
biomass to the Lanxess 
production site at Antwerp 
in Belgium. Cyclohexane is 
a precursor in production of 
PA6. The companies say the 
sustainable origin of the 
material is certified accord-
ing to ISCC Plus rules.
www.lanxess.com

IN BRIEF...

“We’ve proven our 
proprietary advanced 
recycling technology in 
Baytown, and we’re scaling 
up operations to supply 
certified circular polymers 
by year-end,” said Karen 
McKee, President of 
ExxonMobil Chemical. 

ExxonMobil has plans in 
place to add 500,000 
tonnes/yr of such capacity 
by the end of 2026 across 
multiple sites. It is collabo-
rating with Plastic Energy on 
a chemical recycling plant at 
Notre Dame de Gravenchon 
in France that will process 
25,000 tonnes/yr of plastic 
waste when it starts up in 
2023. Other sites are being 
evaluated in the Nether-
lands, the US Gulf Coast, 
Canada and Singapore. 
n Meanwhile, Dow has set 
itself the target of enabling 

1m tonnes/yr of plastic to 
be collected, reused or recy-
cled directly or through 
partnerships by 2030 and 
for all of its products sold 
into packaging applications 
to be reusable or recyclable 
by 2035.

An initial agreement with 
Fuenix Ecogy has been 
expanded to include 
construction of a second 
plant at Weert in the 
Netherlands that will 
process 20,000 tonnes/yr of 
waste plastic to pyrolysis oil 
feedstock for use at Dow’s 
site at Terneuzen. Dow has 
also finalised an agreement 
with Gunvor Petroleum to 
purify pyrolysis oil from 
plastic waste, with supply of 
cracker-ready feedstock to 
begin in 2021.

� www.exxonmobil.com

� www.dow.com

Wieland connects with Domo PA6

Wieland 

switched 

from PA66 

to a Domo FR PA6 

for these connectors

Germany’s Wieland Electric has selected Domo Chemicals’ Domamid 6LVGT85 PA6 grade in 
place of PA66 for production for three-pole GST18i3 and five-pole GST18i5 installation 
connectors for its Gesis electrical distribution system.

Domamid 6LVGT85 is a low-viscosity PA6 grade formulated for injection moulding and 
certified flame retardant to UL94 V2 at 0.75mm, matching the performance of the PA66 grade 
previously used for the connector shell parts.

“The PA66 substitution has provided multiple benefits, such as good flow and fast 
crystallisation, which have also resulted in better processability and cycle time 
reduction,” said Andrea Rizzo, Sales Manager at Domo Engineered Materials.

� www.domochemicals.com

Axiom opts for one-step LFT production
Canadian injection moulder Axiom 
Group has increased its long fibre 
thermoplastics capabilities with a 1,300 
tonne Injection Moulding Compounder 
system from KraussMaffei.

Working together with the University 
of Toronto, Axiom said it plans to use 
the single-step compounding and 
moulding technology to develop new 
materials and parts for electric vehicle 

(EV) applications. The machine is 
located at its Markham facility and first 
parts, using carbon fibre, will be in 
testing before the year end.

� www.axiomgroup.ca
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When it comes to designing a process system to 
ensure reliability, optimal energy savings and pro-
cess efficiency, look no further than the compo-
nents within it. www.coperion.com/components 

FEEDING & CONVEYING.
TOP COMPONENTS CREATE 
EFFICIENT SYSTEMS.

 + Proven global leader in process feeding solutions
 + Highly productive components ensure reliable and efficient 
material handling systems

 + User-friendly state-of-the-art controls engineered for 
existing and future technology needs

 + Complete material handling systems capabilities
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ColVisTec/Equitech
end licensing deal
In-line instrumentation specialists 
ColVisTec, based in Berlin in Germa-
ny, and Equitech International, based 
in Mullica Hill, NJ, US, have terminat-
ed a long-standing license agree-
ment. The move removes all restric-
tions on supply and marketing of 
either company’s products globally.

Equitech and ColVisTec develop, 
manufacture and install UV-Vis 
spectrophotometer systems and 
probes that can provide in-line 
monitoring of colour and composi-
tion in continuous processes such as 
compounding and extrusion. 
ColVisTec also integrates inline NIR 
and Raman spectroscopy techniques.

ColVisTec Director of Sales and 
Marketing Fuat Eker said the termina-
tion agreement demonstrated the 
company’s commitment to making its 
technology available to customers on 
a worldwide basis. He said it will 
support its global customers from its 
Berlin headquarters.

Equitech President and CEO Jaime 
Gómez said the move meant it could 
now market its equipment in the US 
and the Middle East. The company 
has appointed Barcelona, Spain-
based Aquilar & Pineda as its Euro-
pean representative.

� www.colvistec.de

� www.equitechintl.com

LG has solar in the frame

Above: LG Chem’s latest PC/ASA compound is formulated for PV frames

LG Chem has stepped into the solar 
power market with the development 
of a new flame retardant PC/ASA 
compound for production of light-
weight and corrosion resistant PV 
frames.

The new glass reinforced Lupoy 
EU5201 grade is claimed to offer the 
durability and stiffness of aluminium, 
the current preferred option for PV 
frames, but cuts weight by half. It also 
offers benefits in its resistance to 

corrosion and UV exposure.
The company is initially targeting 

the new compound at the Korean PV 
market. “Solar panel frames made of 
plastic have many advantages that 
differentiate them from existing 
frames, such as ease of installation, 
and therefore has great market poten-
tial,” according to Steven Kim, Leader 
or the LG Chem Engineering Materi-
als Division. 

� www.lgchem.com
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CONTAINER MIXER i4
Technological INNOVATION

A step forward into the FUTURE!

MIXACO, the innovation leader in the mixing industry for 
more than 50 years and developer of the world‘s first contai-
ner mixer in 1965, introduces its newest mixer innovation, 
Container Mixer i4. Short delivery times, frequent recipe 
changes, decreasing batch sizes, innovative recipe compo-
nents, and high-quality standards are only some of the chal-
lenges that our customers face. These challenges take on an 
ever-increasing importance in the era of Industry 4.0 / IoT. 

For this reason, MIXACO developed the Container Mixer i4
together with our customers. High flexibility, minimum 
cleaning effort, maximum machine availability, and optimal 
machine efficiency are the features that characterize the 
MIXACO Container Mixer i4.

MIXACO offers no costs material mixing trials at our Neuen-
rade, Germany or Greer, South Carolina operations. Bring 
or send your own raw materials and mix your recipes un-
der realistic conditions. Benefit additionally from our free 
Mixing Consulting to further   improve your mixing process. 
With over 50 years of experience we can certainly improve 
your mixtures.

The advantages you will achieve:
• High availability thanks to a robust design and tested

• Short downtimes thanks to quick and easy cleaning

• High mixing quality thanks to a high management
 optimum material

• Low energy consumption thanks to a new design
 and to updated equipment

• Optimum application solutions through testing
 and processes custom-designed mixing

• High flexibility thanks to optimized management
 of machines and containers

• High variety of products thanks to a wide range 
 of machines for all batch sizes

• Ease of use thanks to our innovative concep
 of machine

MIXACO
Dr. Herfeld GmbH & Co. KG
Niederheide 2 - 58809 Neuenrade - Germany
Tel. +49 2392 9644-0 - Fax +49 2392 62013
info@mixaco.de

MIXACO USA LLC
1784 Poplar Drive 
Greer, SC 29651 - USA
Tel. +1 864 331 23 20 - Fax +1 864 331 23 21
info@mixaco.com

https://www.mixaco.com/en
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The Compounding World 
Expo finally went ahead in 
Essen in Germany at the 
end of September, provid-
ing a long overdue oppor-
tunity for face-to-face 
meeting and networking

The Compounding World 
Expo and Plastics Recycling 
World Expo made success-
ful returns to Messe Essen in 
Germany on 29-30 Septem-
ber 2021. This year’s event 
saw the addition of two new 
exhibitions, the Plastics 
Extrusion World Expo and 
Polymer Testing World Expo.

A total of 217 exhibitors 
took part in the event, 18% 
more than when the expos 
previously ran in 2018. This 
increase was realised 
despite the withdrawal of 
significant numbers of 
Chinese and some other 
overseas exhibitors that 
were not able to participate 

because of ongoing Covid 
travel restrictions.

The event attracted 3,269 
visitors with 52% coming 
from outside Germany. The 
free conference programme 
also proved a big draw with 
more than 3,100 individual 
session attendances 
recorded.

Nikola Whyman, Head of 
Marketing at AMI, Com-
pounding World’s parent 
company and organiser of 
the expo said: “Our total 
number of attendees was 
slightly lower than in 2018, 
which was expected given 
the ongoing restrictions on 
some overseas and com-
pany travel. However, we 
were very pleased to 
achieve 81% of our pre-
pandemic visitor numbers. It 
underlines the value that 
these focused plastic 
industry shows deliver for 
exhibitors and visitors alike.”

Compounding group 
Benvic presented details of 
a new line of hygiene 
compounds and additives at 
the expo that it is marketing 
under the Plastisafe name. 
Product Marketing Manager 
Eric Grange said the new 
product is not an antimicro-
bial but can provide 
bacterial protection in 
products such as hospital 
equipment. “It modifies the 
electrostatic properties of 
the material so that bacteria 
does not adhere,” he said. 
The Plastisafe technology is 
available for PVC, PS and PA 
and is suitable for food 
contact applications.

Masterbatch specialist 
Colloids announced a new 
facility at its UK headquarters 
that will develop bespoke 
polymer composites using 
its Graphanced graphene 
masterbatch technology. The 
Graphanced Bespoke 

Graphene Masterbatch 
Service will be headed up by 
New Product Development 
Manager Dr Marios Michai-
lidis, who has been closely 
involved in the company’s 
graphene R&D work.

A focus of the Coperion 
presence was recycling, 
where Recycling and Direct 
Extrusion Business Segment 
Manager Jochen Schofer 
said the emergence of 
chemical recycling is 
opening up more opportu-
nity for twin screw com-
pounding systems. “From a 
market perspective this is a 
big potential. For chemical 
recycling there are a lot of 
applications that need five 
tonne or 10 tonne [output 
rates] — this cannot be done 
with single screw extruders,” 
he said. 

Schofer said the company 
is also realising opportunities 
in more challenging me-

More than 3,000 visitors took the opportunity to meet face-to-face at the Compounding World Expo in Essen at the end of September

Europe’s compounders get back
to face-to-face meeting in Essen
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chanical recycling projects. 
He said the company has, for 
example, developed two 
lines for in-house recycling 
of multi-layer PE film edge 
trim containing PA barrier 
layers. “With our systems it is 
possible to disperse the PA 
quite finely in the PE matrix 
so you can dose the recy-
clate at high levels with no 
optical quality loss,” he said. 
The lines have been in 
production for 12 months 
with a major European film 
producer.

Long fibre thermoplastic 
(LFT) production technology 
was the key focus on the 
Feddem stand. Introduced 
at K2019, Feddem’s technol-
ogy has been developed 
together with group 
company Akro Plastic, which 
now has lines running at its 
production sites in Germany 
and China.

According to Feddem 
Managing Director Dieter 
Groß, the key benefit of this 
joint approach has been a 
system designed for 
effective production. “[LFT] 
is a more complex process 
than normal compounding 
so we have put a lot of focus 
on how we can make the 
process simpler,” he said. 
“This is on the mechanical 
side but also on the control.”

He cited the modular 
design, which allows 
customers to start with one 
29-strand die then double 
up as demand grows. 

Performance filler 
producer HPF The Mineral 
Engineers — a division of 
Quarzwerke — highlighted 
its research efforts on odour 
management in recycled 
materials. “Smell and odour 
is a big issue in automotive,” 
says Péter Sebö, Head of 
Marketing and Market 

Development at HPF.
He presented olfactomet-

ric test results comparing 
the odour of a post consu-
mer recycled (PCR) PP with 
no filler against versions 
carrying a 5% addition of 
three of its specially-prepa-
red coated mineral fillers. 
The tests were carried out to 
the VDA270 specification 
and showed reductions in 
odour intensity from 4.0 for 
the unfilled PCR PP to 
between 2.1 and 2.5 for the 
filled compounds. Accord-
ing to Sebö, the filler works 
as a system to counter the 
residual odour. “The 
technology is in the combi-
nation of the coating and 
the mineral,“ he says.

ICMA San Giorgio 
President Giorgio Colombo 
said the company’s decision 
to build an Innovation Hub 
at its Italian headquarters is 
paying off. The €1m facility, 
which covers 1,000m2 and 
includes a range of com-
pounding extruders sized 
from 25-60mm diameter for 
effective scale up, allows 
customers to run develop-
ment trials over several 
days. “We are using it for 
any type of project where a 
co-rotating extruder is 
involved — green com-
pounding, recycling, 
composites, metal fibres, 
direct extrusion,” he said.
n The Compounding World 
Expo, Plastics Recycling 
World Expo, Plastics 
Extrusion World Expo and 
Polymer Testing World 
Expo next take place this 
week in Cleveland, Ohio, 
US, and return to Messe 
Essen in Germany on 14-15 
June 2023. For more 
information on visiting or 
exhibiting at the expos, 
please CLICK HERE.

www.twitter.com/plasticsworld

Follow us on...

Be the first to know 
when we publish a new 

edition, plus updates 
on our conferences

and useful links.

https://feddem.com
https://www.quarzwerke.com/en/products/high-performance-fillers
https://www.quarzwerke.com/en/products/high-performance-fillers
https://www.icmasg.it
https://www.ami.international/exhibitions
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Regulatory issues are bringing about change in the 
use of the pigments that make plastics compounds 
black or white. Not so long ago, the choice was 
straightforward: carbon for black and titanium 
dioxide (TiO2) for white. Today, it is not so simple. 
Carbon black is facing issues around its compli-
ance with some current sorting techniques used in 
the recycling sector, for example, while European 
regulators have taken aim at TiO2. The choice is 
becoming more difficult.

High volume recycling of plastics packaging 
starts with collection and then sorting of mixed 
plastic waste into separate mono-material streams 
at recovery facilities. This sorting step frequently 
makes use of near-infrared (NIR) optical sensors to 
differentiate different polymers. However, prob-
lems can arise with carbon black pigmented 
products such as films, trays, and bottles because 
the pigment does not reflect sufficient signal. As a 
result, material can end up in the residual fraction, 
which typically goes to landfill or the incinerator. 

For this reason, numerous companies producing 
pigments or colour masterbatches have been 
developing alternatives that contain no carbon 

black. In the majority of cases, these are not quite 
as black as carbon but they are often an acceptable 
compromise for customers needing to improve the 
sortability — and ultimately the sustainability — of 
their products.

“With our latest black pigment, we can help to 
increase the recycling rate for plastic packaging, 
which is still far too low around the world,” says 
Stefano Bartolucci, Global Market Segment 
Manager for Plastics in the Inorganic Pigments 
(IPG) business unit at Lanxess. Several months ago 
the company introduced Bayferrox 303 T,  an 
iron-manganese mixed oxide black pigment for 
plastics that reflects 20% of NIR and has a Colour 
Index classification of PBk 33.

Carbon black is the pigment that has been most 
frequently used for black packaging materials as it is 
relatively inexpensive and exhibits high colour 
strength. “Complex inorganic coloured pigments 
(CICPs) and manganese ferrites, of which the latter 
are far more cost-effective, are high-quality alterna-
tives to carbon black thanks to their property profiles 
– because they reflect infrared light,” according to 
Lanxess. “Bayferrox 303 T also offers colour strength 

Main image: 
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New moves in 
black and white

When it comes to black and white pigments, 
there are a whole range of new options designed 
to target sustainability and regulatory concerns. 
Peter Mapleston find out more
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that is 20% higher than comparable pigments.”
The company says that the reduced magnetic 

properties of Bayferrox 303T also makes it a good 
option for colouring plastic packaging. Magnetis-
able pigments can trigger false alarms from metal 
detectors used for product quality control processes 
in the food industry, for example, and this can 
disrupt production. 

“We have succeeded in synthesising a pigment 
with an extremely low magnetic value,” says Bar-
tolucci. “If you compare our Bayferrox 303 T with 
standard manganese ferrites, the magnetism has 
been reduced by more than 50%.”

Blue to brown
Also targeting sorting improvements, Ferro offers its 
Nubifer NB-803K manganese ferrite black oxide PBk 
33 pigment, which it says is opaque to visible light 
and has moderate NIR reflectance and has a bluish 
black shade. In addition, the company has a PBr 29 
grade which shows hints of brown and blue — 24-
3950 FCP. It is described as a chrome iron brown 
hematite with high NIR reflectance. Both pigments 
received FDA clearance for use in food contact 
applications last year (they already had EU approval).

Two years ago, Clariant (whose Pigments BU is 
in the process of being acquired by Heubach) 
launched a number of NIR-detectable black 
pigments and dyes applicable to a wide variety of 
recyclable plastics. The range includes two poly-
mer-soluble dyes: Solvaperm Black PCR for PET, 
PS, and PC packaging; and Polysynthren Black H 
for PC, PMMA, ABS, PS, PBT, PET, and PA packaging 
and E&E applications. The company also launched 
the Graphtol Black CLN pigment for polyolefins.

Around the same time, BASF Colors & Effects 
(now part of Sun Chemical) launched Sicopal Black 
K 0098 FK. Also designed to ease recycling of 
black plastics, the pigment can be used in food 
contact applications in several regions. Earlier this 
year, FDA food contact compliance was extended 
to cover microwave and oven-ready applications. 
Sicopal Black K 0098 FK has a slightly brown shade 
(Colour Index PBr 29).

IR reflective
Another recent introduction for infrared sorting is 
Shepherd Color’s Arctic Black 10P925, which is 
suitable for food contact applications. Described as 
an IR reflective jet black chromium iron oxide 
pigment pigment, it has a Colour Index of PBr 29. 
According to the company, it is suitable for use in 
packaging as well as wider plastics applications 
such as PVC building products, where its good 
solar reflectance and low heat build-up can be a 
benefit. Shepherd Color Marketing Manager Mark 
Ryan says the pigment also survives multiple 
extrusions.

Spanish company Al-Farben has developed 
R-Black, which it says offers a good compromise 
between colour tonality, opacity, polymer compat-
ibility, non-toxicity, and near-infrared (NIR) detection 
due to specific adjustment of its reflectivity. “The 
performance of R-Black has been tested at the main 
recycling manufacturer facilities in Europe using NIR 
spectroscopic techniques,” the company says. 

Masterbatch specialist Ampacet, meanwhile, 
has developed the Rec-NIR-Black masterbatch 
range. It says some products in the range have 
already received a positive technical advice from 
COTREP (Center of resources and expertise on the 
recyclability of plastic household packaging in 
France). Gabriel-Chemie has also extended its 
NIR-detectable black masterbatch product range 
with a COTREP certification. 

Sort is a new family of black masterbatches from 
Holland Colours that contain pigments or dyes that 
are compatible with NIR sorting. “It eliminates 
recycling headaches, while offering the same beauty 
and depth of colour,” says the company. According 
to Mark Kalisvaart, Holland Colour’s Global Product-
Market Manager Additives, the company can 
develop grades with different tones, according to 
customer needs. He adds that it is continuing to 
develop the range, with what he describes as a num-
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ber of next-generation products in the offing.
The CC 90778 LL Black masterbatch from Kafrit 

is another non NIR-absorbing alternative. The 
company says it has high tinting strength and 
opacity, NIR-reflectivity at any concentration, and is 
extremely heat resistant, making it suitable for use 
with all plastics, even after multiple processing steps. 
Launched in 2019, the grade now has food contact 
approval in the US as well as Europe and Japan. 
Colloids has also developed two NIR-detectable 
black masterbatch products: MPT9D2281 for PET 
food trays and MPE9D2282 for PP or PE trays.

Carbon impact
Whether these alternative pigments are taking 
much of a bite out of the carbon black cake is not 
yet clear, according to Ferro Global Marketing 
Manager for Plastics, Daniel Lladó. “The NIR 
sortable black plastics market is not still fully 
developed these days, but a lot of projects along 
the value chain are under development,” he says.

He also says that developments are ongoing to 
increase the cost:performance positioning and 
colour strength of CB alternatives. “When formulat-
ing black plastic parts, usually the bluish undertone 
and the jetness are very important assets to 
achieve. One of the possible strategies to obtain a 
bluish black without losing jetness is to add 
ultramarine blue to the formula.”

Cabot Corporation, with a business largely built 
on carbon, certainly sees plenty of life in carbon 
black products. “Carbon black provides differenti-
ated performance attributes that are beneficial for 
various plastics applications, including superior 
opacity, tinting strength and black colour,” the com-
pany says. “We are not aware of NIR-based sorting 

systems in recycling operations impacting the use 
of carbon black in plastics.”

For customers needing a masterbatch that is 
detectable by standard NIR spectroscopy, Cabot 
offers Plasblak PE8590NIR black masterbatch. This 
is said to be suitable for use in polyolefin packag-
ing and consumer goods, including plastics that 
come into contact with food and Cabot says the 
pigment is NIR detectable.

Away from the packaging market, Cabot has 
launched new masterbatches aimed at automotive 
applications. They include the Plasblak master-
batches XP6622A, XP6633A, and XP6589B, which it 
says deliver superior odour, better or equal colour 
properties, and lower VOC emissions in com-
pounds than competitive products. 

These masterbatches were introduced in April at 
the same time as three blue undertone black 
masterbatches, Plasblak XP6621A, XP6623A and 
XP6632A black masterbatches, which were 
developed in response to requests, from the 
automotive, electronics and consumer goods 
sectors, for ways to reduce blue pigment in 
compounds and replace it with black masterbatch. 

“Our new line provides low odour, as well as 
mechanical strength and blue undertone proprie-
ties,” says Wentzel Coetzer, Senior Product Man-
ager, Specialty Compounds, EMEA and Americas 
Regions at Cabot. The new masterbatches are also 
said to allow reduced usage of pigments in the 
compound compared to benchmark materials.

“The morphology of the carbon black used, 
primarily its particle size, will influence the under-
tone,” Coetzer says. “As a general guideline, carbon 
blacks with larger particles contribute to the blue 
tone of the plastic parts.”

Plasblak XP6559A black masterbatch, which was 
launched in January, is a PA6 black masterbatch for 
compounders and converters that need strong 
parts with improved colour. It is said to deliver 
good performance in both filled (glass reinforced 
and flame retardant) and unfilled systems and 
allows manufacturers to use as much three times 
less masterbatch to reach the same jetness as 
benchmark materials, according to Cabot.

Introduced at the end of last year, Plasblak 
XP6801D black masterbatch is a styrene acryloni-
trile-based formulation that Coetzer says meets the 
needs of the styrenics market without usual 
trade-off between colour and mechanical proper-
ties. “Manufacturers can achieve higher colour 
without sacrificing impact properties, decrease 
masterbatch loading in the final compound, and 
reduce handling and transportation related 
greenhouse gas emissions,” he says.

Graph showing  reflectance of Kafrit’s CC 90778 LL Black masterbatch in 
the NIR range compared to carbon black
Source: Kafrit
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Conductive options
At Orion Engineered Carbons, Jennifer Stroh, 
Director of Sales and Marketing Americas, says 
recent growth in smart phones, electric vehicles 
(EV) and consumer electronics has increased 
demand for lightweight thermoplastic conductive 
compounds for electrostatic discharge (ESD) 
applications, electromagnetic interference (EMI) 
and radio-frequency interference (RFI) shielding. 

“Orion Engineered Carbons has been a leader 
in developing conductive carbon black pigments 
to meet the needs of this ever-increasing land-
scape,” she says. “We have several initiatives in 
conductive polymers at various customer accounts 
related to wire and cable and associated conduc-
tive polymer applications.” 

Orion Technical Market Manager for Polymer 
Applications, Vasanth Narayanan says that while 
most carbon black pigments increase electrical 
conductivity in thermoplastics, “a true conductive 

carbon black pigment is a material that imparts 
conductivity at reduced loading levels, while 
maintaining the flowability and mechanical 
properties.”

Narayanan adds that recent studies carried out 
by Orion’s technical team in PP and PC polymers 
showed that conductive carbon black pigments 
such as Orion Printex XE 2B and Printex kappa 70 
can be used at significantly lower loading levels 
than standard carbon black pigments traditionally 
used for coloration and UV light damage protec-
tion applications. “The key to the development of 
true conductive carbon black pigments for polymer 
applications is the ability to engineer these 
pigments with very high surface area and structure/ 
network,” he says.

Among the latest developments is Printex 
Kappa 70. According to Scott Brewer, Orion NA 
Polymers Technical Manager, it offers better flow 
properties than some other carbon black pigments 
offered for the same end use applications. “The 
selection of suitable conductive carbon black 
pigments is essential for our customers to extrude 
the end products without generating parts with 
defects,” he says.

Orion claims that Printex kappa 70 has also been 
shown to outperform some other carbon black 
pigments tested in terms of minimising negative 
effects on the end part impact properties.

Recycling routes
There are also moves in the world of recycled 
carbon black (rCB) produced from pyrolysis of old 
tyres. Some of these moves have been backward 
– an early entry into the supply side, Pyrolyx, was 
declared insolvent at the end of 2020 – and some 
forward. US-based Bolder Industries, for example, 
says it has been experiencing “exponential” growth 
in 2021 despite the logistical and supply issues 

Jetness and blue undertone characteristics of Cabot’s latest black 
masterbatches compared to existing grades from the company and 
competitors
Source: Cabot Corp

Comparison of flow properties of Orion’s latest Printex kappa 
70 carbon black pigment against other carbon black pigments
Source: Orion Engineered Carbons

Comparison of the effect of a range of blacks and loadings on 
impact strength
Source: Orion Engineered Carbons
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brought on by the pandemic. “Much has been due 
to the increased demand from various industry 
segments Bolder is servicing,” says a company 
spokesperson. 

Bolder’s current facility at Maryville in Missouri, 
US, went into commercial operation in early 2019. 
Strong product demand has led the company to 
expand the plant. By Q1 2022 — around a year later 
than originally planned due largely to COVID-19 — 
capacity will increase more than twofold. 

The company says its BolderBlack has been 
shown to develop mass-tone colour of an N300 
type carbon black and also the undertone of N700 
type in tinting. UV protection is on the same level 
as that from virgin CB. 

Bolder Industries says “unique partnerships with 
vCB [virgin carbon black] manufacturers and large 
carbon black end users have accelerated the 
building planning for Bolder Industries’ new 
greenfield manufacturing site to be announced in 
the next few months.” The company says it is 
looking at various locations around the world. In 
early October, the company said it had raised $80 
million in equity and an additional $100 million in 
committed project-level funding “to accelerate its 
commercial scalability and advance its environmen-
tal, social, and governance (ESG) impact globally.”

Since late last year, Bolder has been cooperating 
with Continental Carbon Company (CCC) to supply 
blends of CCC’s carbon black grades with Bolder-
Black in various ratios. Product is also available 
from Tokai Carbon. As each compound is pro-
duced as a customised solution, no data sheets are 
currently available.

In Sweden, the oil and carbon black that 
Scandinavian Enviro Systems recovers from 
end-of-life vehicle tyres at its plant at Åsensbruk 
have been accredited under the International 
Sustainability & Carbon Certification (ISCC) 
scheme. It is the first company in the world to 
receive ISCC certification for rCB. 

Fredrik Olofsson, Scandinavian Enviro Systems 

Sales Manager, says the company’s main emphasis 
is on reuse of the rCB in tyres and other rubber 
goods. “Many [masterbatch] companies are in 
contact with us regarding plastic applications and 
multiple evaluations of our rCB into this industry 
have been carried out,” he says. 

“On an annual basis I would say we are in 
contact with 10-15 plastics producers. However, we 
have never entered any commercial contracts.” He 
says one reason for this is the ash content in rCB, 
which may be too high for plastics, as well as the 
particle size — it currently mills down to 30 microns. 

White stays tight
Producers and users of the TiO2, meanwhile, have 
other issues to contend with. Users of TiO2 are used 
to price hikes, which have been going on for 
several months and they may not be over yet. 
These have been triggered by the rising cost of 
tight TiO2 feedstocks, says consultant Reg Adams, 
who points to civil unrest that caused a two-month 
shutdown of the world’s largest slag supplier, Rio 
Tinto in South Africa, and a shortfall in rutile supply 
from Iluka, Sierra Leone, with the threat of a 
two-year shutdown beginning in November. 

On top of this, costs of chlorine are rising for US 
chloride-route producers, while sulphate-route 
suppliers, especially in Asia, are having to pay more 
for sulphuric acid. Soaring ocean container freight 
rates on most shipping routes are proving to be the 
icing on the cake.

Tight supply has arisen as demand has strength-
ened. “Packaging plastics demand actually in-
creased because of pandemic lockdown-related 
factors in 2020, leading to more on-line retailing, 
for example, and it has remained strong so far in 
2021,” said Adams in early October. “This has 
increased demand for TiO2 and most other plastics 
pigments.”

Right: TiO2 

supply is 
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at the Bolder 

Industries 

rCB plant at 

Maryville in 

the US
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The message is similar from Gerry Colamarino, 
Managing Director at TiPMC Consulting. “With 
inventories low, everyone is looking forward to a 
seasonally slow 4Q to help drive a restock,” he says. 
“But is that really plausible? Chinese suppliers are 
at full capacity, but being forced to reduce produc-
tion, even as environmental enforcement is 
curtailing available power. The stage is set for 
methodical price increases.”

These observations are mostly confirmed by 
Tomaž Pevcin, Sales Manager at Slovenian TiO2 
supplier Cinkarna. The company uses the sulphate 
production route and he says sulphur prices have 
gone up by 250% in less than a year. Those rises 
have so far been reflected in TiO2 prices, but he 
suspects there may be a disconnect in the coming 
months.

Most Cinkarna product is for paints and coat-
ings. “The market went crazy during the pandemic 
with people doing more home decorating,” says 
Pevcin. But the picture is changing as the company 
puts more effort into developing grades for 
plastics. At present, it has a grade for non-durables, 
but he expects a grade for durables to be ready 
within a year.

Another supplier that has been largely reliant on 
the sulphate process, but on a rather larger scale, is 
LB Group, formerly Lomon Billions. It is now the 
world’s third largest supplier of TiO2 pigment with the 
capacity to produce over one million tonnes annually 
at its five production plants in China. It recently 
simplified the branding of its titanium dioxide 
pigments — all of its titanium dioxide pigments are 
now branded Xuelian in China and Billions elsewhere. 
It has dropped the Lomon brand name.

The company has increased its chloride process 
production capacity, which currently stands at 
around 300,000 tonnes/yr. This will grow by 
another 100,000 tonne/yr when its next line begins 
production in 2022. Increases elsewhere will take 
total chloride capacity to around 700,000 tonnes/yr 
by the mid 2020’s. 

Increasing chloride capacity is enabling LB 
Group to grow its chloride process product 
range, according to Julie Reid, LB Group Market-
ing Director located in the UK. Recent additions 
are intended for coatings and paper laminates, 
but grades for plastics are in the pipeline, 
including a new weatherable pigment that is 
expected to be available commercially during the 
next two years.

One thing that TiO2 suppliers may be monitor-
ing is how much demand will be affected as new 
EU legislation comes into effect – as of October 
2021 – mandating warning labels on various 
products containing more than 1% TiO2, such as 

Right: Dairy 

packaging is a 

potential 

end-use market 

for TiO2 

alternatives 

such as Omya’s 

OmyaPET 

opacifier
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masterbatch (but oddly enough not bags full of 
TiO2), due to its classification as a possible (catego-
ry 2) carcinogen. This has been strongly contested 
by industry body TDMA: “The classification does 
not correlate with a vast body of scientific evidence 
that already demonstrates that TiO2 does not cause 
cancer in humans,” it says. 

During 2022, TiO2 will likely be banned as a food 
additive in the EU, unless an objection is adopted 
by the end of the year by either the European 
Council or the European Parliament.

TiO2 alternatives
For companies considering alternatives to TiO2, or 
at least ways to stretch it out, there are other 
minerals that can be used. Omya recently launched 
OmyaPET, a family of functionalised calcium 
carbonates for use as a cost-effective opacifier in 
white opaque PET bottles or BOPET film.  Accord-
ing to Karsten Schulz, Business Development Direc-
tor Polymers, high opacities can be achieved with 
OmyaPET but when a 100% light barrier is re-
quired, such as in UHT milk bottles, some TiO2 is 
needed. “In single-layer PET milk bottles, the use of 
10% TiO2 is common and Omya has shown that 
70% of the TiO2 can be replaced by OmyaPET.” 

Another calcium carbonate supplier, Reverté, is 
also offering product to complement TiO2. It 
recently introduced a new grade for the production 
of white masterbatch. Calcipore 80T AL is designed 
to offer high productivity and filler level in the 
masterbatch and enables the opportunity to 
reduce levels of TiO2 in white masterbatch, the 
company says.

Finnish company FP-Pigments says it uses a 
proprietary technology to produce its FP Opacity 
Pigments, which encapsulates TiO2 pigment in a high 
purity precipitated calcium carbonate. It recently 
completed a study investigating the potential to use 

its FP-550 Opacity Pigment to improve the optical 
performance of TiO2 masterbatches.

In the study, the pigment was used to produce a 
60% TiO2 masterbatch in which the level of 
“normal” TiO2 was 55% and the amount of LDPE 
20%, with the remaining 25% made up of FP-550 
(which contains 20% ‘”optimally spaced” encapsu-
lated TiO2). This was compared against a regular 
masterbatch comprising 60% TiO2 and 40% LDPE, 
and a third masterbatch in which half of the LDPE 
was replaced by calcium carbonate (so also 
containing 60% TiO2). Colour and opacity results 
from all three were compared in blown films and 
injection moulded plaques containing respectively 
5% and 2% masterbatch in LDPE. 

In films, the masterbatch containing FP-550 gave 
results that were said to be at least equivalent to 
the standard and significantly better (over two units 
of Contrast Ratio) than with the CaCO3/TiO2 
masterbatch.  L* value results were in line with the 
opacity measurements, with the FP-550 master-
batch showed a superior performance. The b* 
values showed FP-550 to be slightly bluer while a* 
values remained similar.

For moulded plaques, the masterbatch contain-
ing FP-550 Opacity Pigment gave results that were 
better than the standard while the CaCO3 replace-
ment resulted in poorer L* value results.

“The reason that this substitution is possible is 
due to the unique spacing of the TiO2 inside the 
FP-Pigment particle matrix,” says Andy White, 
Business Unit Director Paints and Plastics. “

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.lanxess.com

� www.ferro.com

� www.clariant.com

� www.sunchemical.com

� www.shepherdcolor.com

� www.alfarben.com

� www.ampacet.com

� www.gabriel-chemie.com

� www.hollandcolours.com

� www.kafrit.com

� www.colloids.com

� www.cabotcorp.com

� www.orioncarbons.com

� www.bolderindustries.com

� www.envirosystems.se (Scandinavian Enviro Systems)

� www.tipmcconsulting.com

� www.cinkarna.si

� www.lomonbillions.global (LB Group)

� www.omya.com

� www.reverteminerals.es

� www.fp-pigments.com

Graph showing contrast ratio of compounds produced with with TiO2, 
TiO2 and FP-550 Opacity Pigment (from FP-Pigments), and calcium 
carbonate
Source: FP-Pigments
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A growing number of plastics compounders are 
now exploiting the benefits that inline measure-
ment can bring in terms of process development, 
reduced material waste and improved manufactur-
ing efficiency. Several specialist suppliers of inline 
technology, as well as some extruder manufactur-
ers, are developing systems capable of measuring 
and adjusting parameters during compounding to 
regulate properties such as rheology and colour. 
Adapting quality settings in real time, they suggest, 
can lead to significant material waste and lost time 
reductions.

Compounding machinery maker Coperion 
reports a developing customer interest in inline 
measurement technology for some years. “Most 
big players in the market producing large batches 
already use various kinds of inline measurement as 
an established part of production,” according to Dr 
Johannes Heyn and Mareike Tabeling, both 
Development Engineers R&D for the company.

“For example, these can be flow measurements 
for more precise process control or viscosity 

measurements and spectroscopic measurements 
for adjustments in recipe and operating point. 
Demand is spreading to an ever-wider range of 
applications. For the processing of sensitive 
products with a narrow quality window or critical 
products with required seamless traceability of 
process parameters, inline measurements can help 
to accomplish better process control. The potential 
to adapt the process directly to fluctuations leads 
to increased quality and savings due to less 
off-spec production,” they say.

“The recycling sector in particular is confronted 
with strong quality variations in the supply chain, 
raw materials from uncertain sources or lack of 
knowledge of material histories and contamination, 
for example. Without a pure source material, inline 
measurement technology is a useful tool to prevent 
costs caused by unnecessary downtime, incorrectly 
used additives or too much waste,” according to 
Heyn and Tabeling. “Further use of inline measure-
ment technology is also driven by the digitalisation 
of production, self-learning systems or even 

Main image: 
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to process control
Inline measurement systems enable compounders to 
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approaches in the area of AI.”
Manufacturers of inline measuring systems meet 

these requirements and are offering increasingly 
attractive solutions, they say. As a manufacturer of 
compounding and extrusion systems, Coperion is 
already working with many established manufactur-
ers of inline measurement technology. The company 
aims to be technologically open to any supplier and 
supports the integration of these solutions into 
Coperion compounding and extrusion systems by 
offering the hardware and software solutions for its 
twin-screw extruder and peripheral devices.

Inline rheometry
Germany-based compounding extrusion specialist 
Leistritz Extrusion Technology introduced its 
Inline Elongational Rheometer to provide real time 
data on both shear and elongational viscosity, 
improving the capacity to determine melt quality 
during the extrusion process. Developed in 
cooperation with the Institute for Polymer 
Extrusion and Compounding at the Johannes 
Kepler University in Linz, Austria, the technology 
was launched in 2018 and considerable application 
expertise has been accumulated since then.

According to Leistritz, there are various inline 
rheometers that provide pressure, temperature, 
melt flow index (MFI) and intrinsic viscosity (IV) 
data. But conventional technologies have a 

drawback in that they provide an MFI value at just 
one point along the viscosity curve. Elongational 
viscosity has to be determined using offline 
laboratory analysis. In addition, the MFI analysis 
results in material loss, since the sample cannot be 
returned to the production process. 

The Leistritz rheometer technology allows inline 
analysis of shear and elongational viscosity within 
the extrusion process, which is made possible 
through its hyperbolic slotted die. This comprises an 
intake and outflow section, plus two transition zones. 
Initially a melt sample is extracted from the extrusion 
line and diverted into the rheometer. The hyperbolic 
geometry of the slotted die creates a constant 
expansion flow and prevents subsequent expansion, 
avoiding pressure swirls and dead areas in the flow 
channel. The slotted die enables constant monitor-
ing of viscosities with shear rates from 10-10.000 s-1 
and elongational extension from 5-75 s-1.

The measurement corridor can be pre-set, which 
ensures that both low and high viscosity polymer 
melts can be analysed with or without fillers or 
reinforcing additives. It is also possible to redirect 
temperature insensitive melts directly into the 
extrusion process after measurement, which reduces 
material loss. Thermically sensitive melts can be 
channelled out and recovered after measurements.

Leistritz says inline measurement is a logical 
complement to laboratory methods and opens up 
new possibilities. Firstly, it provides comprehensive 
documentation on melt quality. Secondly, it makes 
new fields of application technically feasible such 
as developing polymer blends and analysing 
fibre-filled compounds.

In the development of polymer blends, for 
example, the company says that inline measuring of 
full rheological data has not been not possible. 
Single point melt flow rate can be determined but 
this gives limited insight and could lead to incorrect 
conclusions. By delivering decisive viscosity 
parameters in real time, the company says its inline 
solution allows polymer blend quality to be 
analysed inside the extrusion process, enabling it to 
be adapted and fine-tuned more accurately and 
quickly than before.

This is also the case for analysis of fibre-reinforced 
compounds. The company says differences between 
PP fibre-filled compounds can be discerned only 
when elongational viscosity is established. 

The Leistritz rheometer was developed with a 
focus on usability in industry and can be added to 
and switched between existing compounding 
extrusion lines (not only those manufactured by 
Leistritz). This maximises flexibility. It can also be 
used as a stand-alone solution. 

Above: The Leistritz hyperbolic die geometry prevents subsequent 

expansion, avoiding pressure swirls and dead areas in the flow channel

Above: Leistriz says its inline rheometer (centre in this image) is designed 

to be easily switched between lines
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Booming market
Rheological test instrument supplier Göettfert 
says the online rheometer market is booming. 
“Due to a general shortage of qualified 
personnel to take manual measurements, as 
well as the market moving towards even 
larger extruders that produce more material 
in shorter time spans, the need to get 
measurements automated and in real time is 
becoming increasingly evident,” says Tim 
Haake, General Manager, Goettfert in the US.

“Online, or sometimes called inline, 
rheometers, measure viscosity continu-
ously. While this would be sufficient to track 
the performance of the process, most 
users want to correlate viscosity to a melt 

index, because this number has been around 
for a long time and is a standard for the industry in 
quality control. With those measurements, we can 
follow transitions from one product to the next in 
the product wheel and allow the release of ‘good’ 
material as soon as it happens. Along the same 
lines, we can alarm the control room if there is a 
problem in production and the melt index drifts 
out of the set acceptable range,” he says.

“Customers that buy plastic pellets and process 
them further typically add a shear history and with 
it, an additional heat cycle. As this may impact the 
performance of the material, manufacturers of 
pellets often need to take that into consideration. 
Again, it is possible to go down the route of 
measuring this in the laboratory or send the pellets 
straight from the pelletiser to an atline rheometer. 
In this situation, a small extruder, typically sitting 
close to the production line, re-melts the pellets 
and the material is run through another online 
rheometer,” says Haake.

The drive towards for greater automation, better 
quality control, lower cost, and the 
need to be prepared for Industry 4.0, 
is also a factor in accelerating the 
move away from the laboratory 
towards process measurement, 
Haake says. To meet this trend, the 
company has developed the Mini 
Bypass Rheograph (MBR). It says 
its open discharge system makes 
it a highly suitable instrument for 
applications that require easy 
access, which is particularly useful to 
meet FDA rules regarding cleanli-
ness or where you do not want to 
return the measured material to 
the production stream. It also 
appeals to recyclers, where 

affordability and flexibility is important — the 
measurement head can be removed from an 
extruder and placed on another one, if required, 
with little downtime.

Göttfert describes the MBR as a compact online 
capillary rheometer for continuous measurement 
of melt flow rate and viscosity. The instrument is 
around 150 mm wide and weighs 30kg, which the 
company claims makes it one of the smallest online 
rheometers available. Depending on the operating 
mode, a number of measurements are possible. 
These include melt index (MFR) or melt volume 
index (MVR) with or without temperature compen-
sation, as well as Flow Rate Ratio (FRR) — FFR is the 
ratio of two consecutive MFR/MVR measurements 
that correspond to laboratory tests with different 
weights. Apparent shear rate, shear stress and 
viscosity can also be measured. 

The company also offers its Real Time Rheom-
eter (RTR/RTS), which is a suitable for processors 
running a wide range of melt indexes on high 
throughput extruders, as well as control of reactive 
extrusion processes. It is a continuously measuring 
capillary rheometer for use in online quality control 
and, due to its internal bypass, is said to be 
capable of collecting near-instantaneous data 
points. As a return melt system, the RTR supports 
reintroduction of the measured melt to the 
production line after testing.

“With extremely long lead times for extruders 
these days, an online rheometer is often just a small 
piece added on to the overall project,” says Haake. 
“However, this leads to older extruders being 
sought out to be revamped and the online rheom-
eter now becomes the focus of new projects to 
drive cost down and quality up.”

Compound potential
German instrumentation specialist 

ColVisTec says that the plastics com-
pounding industry has now started to 
understand the potential of inline 

measurement equipment in production 
and is catching up with other industries 
in terms of implementation. “We see 
two areas with distinct potential in 

plastics compounding - process and 
product development and continuous 
24/7 production control,” says Fuat 
Eker, Director of Sales, Marketing and 
Customisation.

“As a development tool it is our 
experience that inline measurement 

systems allow for a rapid interac-
tive process by giving immediate 
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results which can quickly be translated into 
process changes. This is distinctively 

different from ‘frozen’ design-of-
experiment setups where it is 

necessary to wait up to 
several weeks for the 

analytical results to be 
available, Eker says.

“Concerning produc-
tion, every company 

that contemplates 
turning a batch 

process into a continuous 
or reactive extrusion process must carefully 
evaluate the need for inline and real-time monitor-
ing in order to secure consistent quality,” he says. 
“Every case where a short interruption in the 
dosing system can cause a significant quality issue 
is a good case for inline process monitoring.”

The recycling sector is a particularly suitable sec-
tor for the use of inline monitoring technologies, 
he says. “The incoming materials vary significantly, 
and it is only by converting this to stable end-prod-
ucts that good prices and high-end reuse can be 
achieved.”

According to Eker, all of the factors driving the 
adoption of inline measurement in the compound-
ing industry —shorter development cycles, smaller 
batch sizes, improved production stability — benefit 
from availability of the certified quality logs that can 
be produced when quality is monitored continu-
ously. Technical issues relating to new product and 
process developments, for example, can be 
addressed through use of residence time distribu-
tion measurements and other com-
plex/comprehensive data analyses.

The company has developed 
its RTM (Residence Time Meas-
urement) and ReTA (Residence 
Time Analysis) software tools specifi-
cally to meet this need. They enable 
analysis and visualisation of spectral 
data to characterise the extruder for 
screw configuration, for example, and 
for process parameters such as the 
influence of speed on dispersion 
quality, as well as recipe/formulation 
development.

“In addition to the now well-estab-
lished UV-VIS inline spectroscopy, we 
see additional opportunities for our 
RAMAN and NIR inline spectroscopy 
for advanced applications,” says Eker. 
“GiANT is a ‘3-in-1’ inline spectrometer 
platform with the three spectrometers 

— UV-VIS, NIR and RAMAN — as a complete solution 
in one unit. GiANT makes it possible to generate a 
comprehensive view of the extrudate.”

Two combinations of these spectrometers are 
currently available and said to be of particular 
interest to the polymer processing industry — UV-
VIS+NIR and UV-VIS+RAMAN.  The inline NIR 
spectrometer, for example, detects residual 
moisture in the polymer melt while the UV-VIS 
spectrometer indicates process stability and/or 
variation in colour values.

“As part of the GiANT development programme, 
we have in our product range a very advanced 
‘2-in-1’ combined single probe,” Eker says. “This 
combination probe offers the advantage of 
recording UV-VIS and NIR information at the same 
measuring point in the extruder and it eliminates 
the need for location and time offset on the 
extruded product. In addition, there is no need for 
a second ½ inch-20UNF bore, where there is 
typically limited space available at the die plate.”

Working with a number of plastic compounders, 
ColVisTec says it has addressed areas such as 
dispersion and distribution quality and homogeni-
sation, as well as quantifying ‘carbon’ in black 
compounds and pigment concentrations. “We 
have been working with early adopters in the 
compounding industry for a number of years,” Eker 
says. “Our systems now run 24/7 at production 
sites around the world, providing real-time moni-
toring for our customers, as well as aiding them in 
their R&D and product development process.

Deep learning
Inline viscosity and colour measurement 

can be reasonably well-established 
technologies, according to Collin Lab 
& Pilot Solutions, but the company 
says that a number of new measuring 
methods — such as Near Infrared (NIR) 
systems, ultrasonic measurement and 
optical coherence tomography (OCT) 
— are increasingly finding their way into 
inline measuring equipment. These 
include methods for deep machine 
learning and AI-algorithms that provide 
a new point of view on inline measure-

ments and the results that they generate. 
With closed loop control systems, active 
process control can now also be achieved.

Collin highlights the key purposes of 
inline measurement systems for plastics 
compounding as monitoring for quality 
assurance, keeping the process stable, 
and targeting process and/or product 
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adaptation. “Viscosity measurement remains key 
for process monitoring,” says DI Dr Friedrich 
Kastner, CEO/Managing Partner of the company. 
“However, the main influences driving new devel-
opments is big data collection in the process and 
the use of AI-techniques for analysing this data. 
This will give a good understanding of the coher-
ences in the process and the product properties. 
Subsequently, it will also provide the possibility of 
active process and product control.”

Kastner says the main technical area of interest 
at present for the company is in the area of reactive 
extrusion and being able to control this using 
viscosity measurement. He also identifies the 
recycling sector, where there is a need for control 
technologies capable of maintaining stable 
material properties in the end-product.

The latest Collin developments in this area 
include an online rheometer able to measure 
shear rate depending on real viscosity curves of 
plastics, as well as an online viscometer to monitor 
viscosity stability in closed loop. In addition, its 
online modular Multi-Inspection System can 
measure the viscosity of a melt and then form a flat 
film where gels are measured and 
impurities in the film identified 
by a camera inspection 
system. The colour of the 
film can also be measured 
and NIR analysis of the 
composition made. Tensile 
measurement is also 
possible. Future develop-
ments will measure the 
haze and gloss properties 
of the extruded film or 
measuring the composition 
with a highly sophisticated 
infrared system.

Consistent colour 
Colour is a key variable that can be measured on the 
production line in real-time, according to US-based 
Equitech International, which supplies equipment 
for inline colour measurement and chemical 
concentration. “The major force influencing inline 
measurement equipment is plastics recycling,” says 
Dr Jaime Gómez, President and Chief Executive 
Officer. “Inconsistent colour of recycled plastics 
benefits from real time measurement, which allows 
the compounder to adjust colour in real time.”

Real time measurement reduces product 
variation. “When production samples are taken 
every few hours, only a few points are checked for 
compliance with standards. Inline measurement 
system allows the producer to take a full spectrum 
every few seconds and guarantee 100% product 
compliance with the standards,” Gomez says. “An 
advantage of inline colour measurement for colour 
changes is the immediate knowledge and certainty 
that the new colour collected is complying with 
standards. When developing new compounds, 
inline measurements can also allow for the deter-
mination of residence time distributions (RTD), a 
useful process analysis tool.”

Gómez adds that monitoring product quality is 
the key application area, providing the ability for 
full inspection of the entire production batch as it is 
being produced. Monitoring of expensive pig-
ments and additives is also important to ensure 
only what is needed is used, as well as accurate 
blending of post-consumer recycled content (PCR).

In terms of equipment development, he says 
users want affordable, user-friendly, and inter-
changeable systems that can be installed in any 
plastics compounding line and provide a high 
return-on-investment. There is also a market need 
for closed-loop colour control for L* for general 
purposes, and close loop colour control for L*a*b* 
with pigment suppliers. 

“The technology has evolved significantly,” says 
Gómez. He says the company is 

working on development of a 
Generation V product series 
that aims to offer greater 
affordability and improved 
user-friendliness. The first 
results of this will be a closed 
loop colour control system that 
it expects to be available next 
year. It also plans to install an 
instrument in the Polymer 
Center of Excellence at Char-

lotte, NC, US, to enable potential 
users to test their formulations.
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Pellet purity
Inline inspection can not only 
be applied in the melt. The 
latest technically demand-
ing plastics, such as those 
used in the medical sector 
or in the latest generation 
of high voltage power 
cables, require the highest 
levels of product purity. 
“We see a strong demand 
for highest material purity 
among all plastic manufac-
turers and processors 
worldwide, as well as in 
compounding,” says Ralf Kulenkampff, Head 
of Sales, Plastics at German inspection 
technology firm Sikora. 

“For inline inspection and sorting of plastic 
pellets, Sikora offers the Purity Scanner Advanced. 
Originally aimed at requirements in the cable 
industry, the system quickly became a standard for 
quality control of XLPE pellets,” Kulenkampf says. 
“Today, the Purity Scanner Advanced is also 
prevalent in raw material manufacturing and 
processing. Our customers appreciate the highest 
detection rate, process stability, reliability, and 
simple handling of our system. This applies for all 
customers: cable manufacturers, raw material 
producers, contract sorters and compounders.”

Kulenkampff says the use and capabilities of the 
Purity Scanner Advanced depends on the applica-
tion and what the customer wants to detect, which 
accounts for its modular design. When inspecting 
XLPE pellets during high voltage cable production, 
for example, a two camera system would include 
optical camera and X-ray technology. In this 
combination, the X-ray camera ensures the detec-
tion of metallic impurities inside the pellet as well 
as on its surface down to a size of 50 microns. Burns 
or other contaminants on the pellet surface are 

detected by the optical cameras 
and automatically sorted out.

Sikora says the optical 
cameras in the Purity Scanner 
Advanced system allow for 
discoloration of transparent 
materials to be reliably 
detected. The integration of 
its blue LED technology 
improves performance by 
avoiding shadow detection.

Sikora supplies complete 
systems. “Our portfolio 
includes the inline Purity 
Scanner Advanced to inspect 

plastic pellets of any kind and 
to sort out impurities. Further-

more, we offer two laboratory systems, the Purity 
Concept X with an X-ray camera, and the Purity 
Concept V with an optical camera.”

German contract sorting specialist Sortco has 
been using two Purity Scanner Advanced Systems 
at its plant at Niederzissen since March of this year, 
primarily to sort transparent, mostly unreinforced 
natural and, to a lesser extent, coloured plastic 
pellets. “Black specks are the focus of our sorting 
work. In addition, we remove all discolorations that 
have a different colour than the polymer to be 
sorted,” says Hilger Groß, Head of Sales & Quality 
Mangement at Sortco.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.coperion.com

� www.rheometer.online/en/start (Leistritz)

� www.pro2future.at (Institute for Polymer 
    Extrusion and Compounding)

� www.goettfert.com

� www.colvistec.de

� www.collin-solutions.com

� www.equitechintl.com

� www.sikora.net
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Polyamide demand drops to 2014  
levels due to Covid-19 disruptions  
but growth seen in recyclates and EVs
AMI, in close cooperation with AWJ Plastics Consulting,  
has published a new authoritative report  
Polyamide Markets in Europe 2021. 

The Polyamide market is one of the more profitable 
and dynamic thermoplastic markets in Europe. It is 
characterised by a large number of players, a strong 
and highly focussed end use processing sector and a 
changing supply structure. 

There are approximately 7,500 moulders and 250 
extruders processing PA in Europe. The PA polymer 
producers account for nearly two thirds of all PA 
compounds manufactured, and whilst over 100 
independent compounders hold over a third of 
the market volume, their share in terms of value is 
disproportionate due to secondary and reprocessed PA 
compound sales commanding lower prices than virgin. 

PA’s proven versatility in its modification with 
reinforcements, elastomers and additives, as well as 
its recyclability means that it is used in a vast range 
of applications, although its value varies greatly 
depending on grade, use and user. PA producers 
therefore require a well-structured analysis of the 
market to feel confident that they have understood 
current and future market demand to maintain 
satisfactory market progress.

Polyamides have provided the mainstay of plastics 
growth in markets such as automotive, electrical and 
electronic (E&E), and others. To a great extent, this is 
down to the use of additives and fillers that enhance 
performance in areas such as flame retardancy, 

mechanical strength and  
toughness, and high temperature and chemical 
resistance. These performance gains are making PA 
compounds a ‘go-to’ solution for an ever-broader 
range of applications. Automotive and E&E remain 
key applications in the PA market. The shift to electric 
vehicles coincides with the focus on lightweighting to 
offset heavy batteries. There is also an increased need 
for compounds with higher temperature resistance. 

Demand
Demand growth for PA in Europe, however, has been 
slowing down, which posed major questions for 
the industry relating to market drivers, application 
dynamics and competitive strategies. This reduced level 
of growth over the past few years was primarily due to a 
significant fall in automotive production. 

More recently due to the Covid-19 pandemic, demand 
for PA6, PA66 and High Temperature Nylon compounds 
at the processor level in Europe and Turkey fell in 
double digits, by 16% to around 912,000 tonnes in 
2020. This fall in demand shrunk the market for PA to a 
level below that of 2014. Previously, the volume in the 
years from 2015 to 2019 had consistently risen.

Strong demand recovery is indeed expected in the 
next few years, and the demand is forecast to rise by an 
average of 4% per year to 1,080,000 tonnes by 2024. 
The main contributor to growth will be the automotive 
sector deriving from electric vehicles (EVs). So far, 
however, market recovery has been constrained by 
supply shortages accompanied by price rises of 25% 
during Q1 of 2021.

Polyamide Demand - Volume % Growth 2014 - 2020
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Recycling
Conversely, there has been an increase in the use of 
recycled PA in various end-use markets, which will have 
a negative effect on the demand for virgin PA. There 
is around 20,000 tonnes of PA fibre waste and around 

35,000 tonnes of PA scrap 
generated in Europe, and it 
is being used as the basis for 
new compounds. 

Recycling of polyamide 
components is integral to 
the automotive industry’s 
sustainability. PA fibre 
waste used in the injection 
moulding sector and PA 
regrind are key route-to-
market channels. There 

have been several major product and process 
developments during the last two years aimed at the 
more effective recycling and re-use of PA in multi-
layer packaging films. PA recyclates have become a 
strategically important product in the portfolio of over 
125 companies in Europe that are involved in either 
the regrinding, regranulation, or recompounding of PA 
moulded scrap. 31 of those are also producing their 
own proprietary compounds, with Aurora Kunststoff in 
Germany a leading player.

Applications
Processing by injection moulding accounts for about 
78% of the demand for PA. Film extrusion accounts 
for 12%, followed by other extrusion at 6%. Cast PA 
is the remaining significant process accounting for 
3%. In injection moulding, the PA customer base has 
continued to become more concentrated, particularly 
in the automotive sector, although in consumer and 
industrial applications the structure of PA demand is 
more fragmented. 

There are 52 companies each moulding a minimum 
of 2,000 tonnes p.a. of PA across their European 
operations (including sub-contractors), with their 
combined usage estimated at 240,000 tonnes or 28% 
of the total European PA injection moulding market. 
Bosch, Valeo and Schneider Electric are the three 
largest PA users in the injection moulding market 
and, like many others identified in this report, clearly 
have large PA usage in other regions of the world 
which requires global service capability from their 
PA compound suppliers. In other processing sectors, 
it is significant to note that the three largest users of 
PA in Film Extrusion, Wipak, MF Folien, and Domo 
Nylon Films, together accounted for 35% of all PA 
used. Interestingly Domo (which is integrated into 
caprolactam and PA6 polymer production) announced 
in January 2021 that it is selling its nylon films business 
to Jindal.

About the report 
The new report Polyamide Markets in Europe 2021 
complements our annual Performance Polyamides 
conference. 

The report is a bottom-up analysis of the market, 
gathering consumption details of major users. The 
interview programme included three-dimensional 
analysis, questioning demand drivers within specific 
process and application areas, and discussing the 
potential for PA to displace alternative polymers and 
metals. Alongside this analysis are forecasts for PA 
demand to 2024 and a discussion of the key issues, 
including the impact of recyclates demand on virgin. 

For further information contact  
Martyna Fong, Head of Consulting
E / sales@ami.international
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Mixing is key for many applications in compound 
and masterbatch production so container mixers, 
high intensity mixers, continuous mixers and even 
static mixers are important pieces of equipment. 
While the basic mixing function remains fairly 
consistent, equipment suppliers have been 
improving cleanability and productivity, while the 
addition of various sensors and control systems 
aims to enable predictive maintenance and remote 
monitoring — a move in part a response to the 
global pandemic. 

Looking first at the commercial side of the 
mixing business, Germany-based Zeppelin 
Systems acquired MTI Mischtechnik in January 
2021, bringing together the MTI and Henschel-
Mixers lines of heating, cooling, and universal 
mixers for plastics processing. The two companies 
had largely served different markets in terms of 
geography and technology, according to 
Zeppelin, but as part of combined entity will 
now be able to exploit synergies in R&D. The 
company is also planning to set up spare 
parts stock in the US to allow direct spare 
parts supply in the US within 24 hours.  

In technology terms, Zeppelin Systems 
Sales Director Mixing Technology, Dr 
Stephan Poller highlights the attributes of 
its CMQ container mixer, which has 
been designed to address the key 
needs of blending operations for 
plastics compounds and masterbatch-
es, including productivity and fast 
cleaning for high machine availability. 
“The patented mixing tool guarantees 
high colour strength through high 

dispersion [using an] airfoil mixing arm with winglets 
[for] fast, effective homogenisation,” he says. 

“The combination of flat panel mixing head and 
airfoil mixing tool with high bottom and wall 
clearance reduces cleaning times by up to 80% 
compared to conventional container mixers,” Poller 
adds. He says that the user can easily access all 
areas of the mixer without having to dismantle the 
attachments and the tool. In addition, different 
containers can be used for different batch sizes. 

Poller says that predictive maintenance is also an 
area of development. The ability to predict and plan 
maintenance can eliminate sudden malfunctions 
and help to minimise downtime and improve 
productivity. He says Zepplin’s mixers use accelera-
tion sensors in the bearings that can be used to 
provide an early warning sign of potential required 
maintenance. In addition, sensors located in the 

air-flushed shaft seals monitor air volume and warn 
users when sealing rings need to be replaced. 

Flexibility demands
Key demands for container mixers in 
blending operations for plastic compounds 
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Mixing 
things up
Mixing equipment manufacturers 
are looking to improve up-time 
while technology is in development 
aiming to lift distributive mixing. 
Jennifer Markarian reports
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and masterbatches include cleanability, energy 
efficiency, reduced handling requirements, and 
flexibility, according to Markus Frantzen, General 
Manager at the US-based subsidiary of Italy’s 
Mixaco. “The biggest challenge for a colour 
masterbatch plant is the cleaning versus productiv-
ity of equipment,” he says.

Frantzen says Mixaco’s Container Mixer (CM) i4 
meets this challenge with a design optimised for 
cleanability, including the use of a flat, polished 
mixing head that minimises material adhesion and 
a provision of a large space between the floor and 
the mixing head so that the head does not need to 
be removed for cleaning. He also points to the 
Mixaco Control Center, describing it as an “Internet 
of Things” (IoT) innovation that provides real-time 
process information to improve quality control and 
allow predictive maintenance to avoid downtime.  

The steady increase in demand for remote 
monitoring capabilities on mixers is also reported 
at US-based Reliance Mixers. “Since many PVC 
blending operations run 24/7, remote monitoring 
is a helpful tool,” says Ketul Desai, President of the 
company. “For blending systems that use a PC as 
the human machine interface (HMI), Reliance 
Mixers sets up one PC in the control room and 
another in the blending supervisor’s office. In 
addition, the system can send a text message if 
there is a shutdown.”

Desai also sees increasing requests for control 
systems with the option for remote troubleshoot-
ing. When equipped with this technology, a user 
can request that the OEM login to the control 
panel to identify any problems they may be 
experiencing.

Predictive maintenance has also been steadily 
increasing in use. Vibration sensors installed on the 
mixer collect data that give an early warning of 
potential problems. “Increasing vibration typically 

indicates a mechanical issue,” says Desai. 
“Perhaps the mixing agitator blades are 

wearing out and are off balance, 
and/or maybe the bearings 
are wearing out. It could also 
be that the vibration pads 
between the machine and 
floor are wearing out.”

Temperature sensors in the 
bearings are an older 
technology that can be used 
in conjunction with vibration 
sensors. If the bearings are 

heating up, they may be 
getting worn. “The sensors give 

people more information at their fingertips to make 

decisions to keep their equipment running 
properly. They can see the health of their equip-
ment by looking at the trend in vibration, so they 
can catch a problem before it gets so bad that 
vibration can be seen visually,” says Desai. 

He reports that even smaller facilities are starting 
to see the value of predictive maintenance, adding 
that “sensors are more often requested and 
moving on to becoming standard.” The company 
can provide temperature and vibration sensors on 
its mixers as well as data collection systems for 
various types of control systems. 

A challenge for masterbatch producers, in 
particular, is cleaning large mixers easily and safely, 
says Desai.  The company’s large, 2,000 litre high 
intensity mixer includes an option for a split bowl that 
makes it easier to clean. “Rather than having to climb 
into the bowl, the operator can swing the top section 
of the split bowl away, making the agitator blades 
much easier to access and the whole bowl easier to 
clean,” says Desai. He explains that this feature is 
especially important for manufacturers of colour 
masterbatch, where frequent changes are common. 

Development focus
Italian mixing machinery maker Plas Mec says 
equipment development at present is focused in 
two directions: laboratory scale equipment and 
predictive maintenance.

According to Area Sales Manager Maurizio 
Palumbo, the interest in recycled compounds and 
the use of sustainable bio-based materials — resins, 
pigments, fibres and fillers — is creating a need to 
research the reformulation of plastic compounds in 
general with two distinct targets in relation to the 
nature of the compounds themselves. While this is 
still very much an R&D, he sees opportunities in 
development of industrial scale mixing equipment 
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to handle these new materials.
Palumbo says the other major demand trend — 

greater and remote connectivity — arises from the 
challenges imposed by the pandemic. “Since the 
advent of Industry 4.0 programmes, all control 
systems are equipped with a device that allows 
remote internet access for inspection and surveil-
lance by the manufacturer’s specialised techni-
cians, which is of considerable help in identifying 
specific component anomalies or collecting data to 
evaluate more complex situations in respect of 
mixing plant performance. Obviously this greatly 
helps to reduce service costs too,” he says. “This 
may not be enough, so in order to avoid un-
planned plant shutdowns, it is advisable to adopt a 
preventive maintenance programme.”

Today, he says Plas Mec is offering preventive 
maintenance programmes that are put together to 
meet the different needs of customers. These 
generally include periodic technical visits carried 
out by specialised technicians using specific 
methods and equipment to determine replace-
ment of system parts at set times. Programmes also 
involve training production teams to increase their 
confidence and knowledge of the machinery so 
they can deal with and solve small and medium-
sized issues.

Palumbo says take up for the 
programmes is not, as yet, 
that widespread. He attrib-
utes that, in part at least, to 
the sturdiness of its ma-
chines and relative 
simplicity of the mecha-
nisms and controls.

Static solutions
Switzerland-based 
Promix Solutions 
develops static mixer 
systems. Its SMB plus 
mixes efficiently and has a 

narrow residence time distribution. This allows 
efficient inline self-cleaning and is particularly 
important for facilities producing many different 
types of compounds or different colors. “The mixer 
is 100% clean after purging with five to six times 
the volume of it,” reports Rolf Heusser, CEO at 
Promix Solutions. However, like many traditional 
static mixers, it is not a very effective cooling 
device, a limitation addressed in its patented 
Promix P1 cooling mixer.

Cooling mixers are used for PVC and other 
thermally sensitive compounds such as bio-based 
polymers and compounds with natural fillers. Most 
cooling mixer designs use an outer cooling jacket 
but Promix says its P1 cooling mixers put the 
cooling on the inside, avoiding the problem of 
cooled polymer depositing and building up. “The 
mixing bars are cooled from the inside by [a heat 
transfer fluid, such as] thermal oil. This technology 
allows a very effective mixing and cooling at the 
same time,” says Heusser.

He says that while static mixers can homogenise 
the melt temperature, a cooling mixer can both 
homogenise and potentially lower the melt 
temperature to help optimise granulation. Heusser 
says the Promix P1 cooling mixer is increasingly 
being used for biopolymers and recycled materi-
als, such as PET, as it helps stabilise the process 
and increase throughput.

Promix also offers an inline viscosity measure-
ment option in its Promix Visco-P. This allows 
continuous in-line measurement as a basis for 
quality control and raw material management and 
is generating interest from processors. “[This 
measurement] is especially important for sensitive 
materials, [such as] PET or some biopolymers, as 
well as for recycled material with potentially 
changing raw material composition,” Heusser says. 

Continuous options
US-based Readco Kurimoto’s Continuous 

Processor (CP) is a very good mixing 
device for compounds that do not 

require a long residence time, accord-
ing to David Sieglitz, President of the 

company. “The Readco CP is 
typically less expensive than an 

extruder. Cleaning and 
maintenance inside the 
CP is easier and faster 
compared to an 

extruder,” he says. “The CP 
can be more effective and 

efficient depending on the 
type of fillers incorporated into the 
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mixture.” 
The CP also features a self-wiping design that 

makes it very easy to clean. “The design configura-
tion invites easy access and opening of the barrel, 
which also eases cleaning of the inner surface of 
the discharge nozzle,” Sieglitz says.

The CP machine is set up for automated 
operation and can be managed and maintained 
remotely. “The customer can remotely access the 
system from anywhere in their facility using a cell 
phone or a laptop. Access to control or change 
parameters can be securely managed and moni-
tored though their IT department, ensuring that 
their safety and security protocols are maintained,” 
says Sieglitz. Troubleshooting can also be per-
formed remotely by off-site or external personnel. 

Customers can opt to collect data such as RPM, 
horsepower, temperature, and vibration for 
tracking and predictive maintenance. A newly 
introduced option available on the CP control 
system is on-line measurement of parameters 
including temperature, moisture, and viscosity for 

feedback control.  This allows storage of a recipe 
database of pre-programmed product formulations 
that can be recalled for consistent processing. In 
addition, it automatically logs data for live review, 
recall, and analysis of all process variables.

Orderly mixing
Also based in the US, Randcastle Extrusion 
Systems develops single-screw extrusion technolo-
gies that (unlike most single screws) are said to be 
designed for mixing. Its latest developmennt — the 
Molecular Homogenizer — is said to be designed to 
provide more “orderly” mixing that will ensure 
mixing at the small-molecular scale of the material 
flow, according to Keith Luker, Founder and 
President of the company.

“Corotating twin-screw extruders, while known 
for producing dispersive and distributive mixing, 
do so in an uneven or disorderly manner, in which 
not all parts of the mass are mixed,” he says. “Static 
mixers are very orderly but are not able to mix at a 
molecular level, although static mixers positioned 
after an extruder are useful for temperature 
uniformity and localised colour mixing.” The 
homogeniser technology, according to Luker, 
functions in a unique way due to its design. 

Figure 1 shows a flattened, top-view of the 
mixer, which is comprised of seven sets of channels 
(C1, C2, C3) and pumps (P1, P2). Figure 2 shows 
that the gap above the pump is the same over the 
mixer’s length. As a result, pumping rate is continu-
ous and the material is in shear flow without 
pressure, which Luker says minimises the tempera-
ture rise. Mixing occurs in the channel, where the 
material is under extension.

“In C1 [Figure 2], the material is being stretched 
through rotation. Then, held by P1, the material is 
stretched out over the C2 channel into a thin layer 
and finally wraps around the rotating core in C3. 

Above: Easy 

access is a key 

feature of 

Readco 
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continuous 
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Figure 2: In the Molecular Homogenizer design, the gap above the pump (P1, 
P2) is the same over the mixer’s length so pumping rate is continuous and 
material is said to be in shear flow without pressure
Image: Randcastle Extrusion Systems

Figure 1: This schematic presents a flattened, top-view of the 
Randcastle Molecular Homgenizer  mixer, showing seven sets of 
channels (C1, C2, C3) and pumps (P1, P2)
 Image: Randcastle Extrusion Systems
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This stretching of the flowing material is orderly, 
and all material is stretched the same,” claims 
Luker. He says that each set produces 1,000-times 
better mixing than a typical single-screw metering 
section and the cumulative effect of the seven sets 
creates very good distributive mixing. 

Luker points to experiments that he says prove 
that the mixer is mixing at the level of small 
molecules, such as water. “When we processed 
undried PMMA (a hygroscopic material with typical 
levels of 0.3% entrained water vapour), we did not 
see any bubbles in the extrudate. The mixing is so 
good that the water vapour is unable to agglomer-
ate into water droplets; we’re keeping the water 
vapour inside the material,” he says. Similar results 
have been found with PET, he says, which is even 
more hygroscopic. The Randcastle laboratory 
continues to run experiments to evaluate potential 
benefits of the mixer for hygroscopic polymers, 
which could include eliminating the need for 
drying of resin pellets.   

Molecular-level mixing is also important for 
carbon nanotubes, graphene, conductive materials, 
or other compounds where it is crucial to have 
even mixing throughout the material, says Luker. 
Work carried out at Randcastle has shown that 
carbon nanotubes can be mixed well to the 
1-micron scale. 

Luker sees the Molecular Homogenizer being 
used as a standalone mixing device. However, he 
says it could also potentially be employed at the 
end of a twin-screw extruder to further homogenise 
the melt.

Assessing wear
Researchers at the US Kansas State University 
(K-State) Bulk Solids Innovation Center recently 
developed a test for measuring abrasive wear of 
equipment used to handle dry bulk materials. 
“Compounds are often abrasive, so they wear out 
mixer components very quickly,” says Todd W 

Smith, who manages the centre. “Conveying of the 
compounded materials is difficult because they are 
so abrasive, causing expensive outages and repair.  
Exotic wear-resistant metals and coatings are 
available, but they are expensive, often doubling or 
tripling the price of the component. And there are 
many wear-resistant options, so it is hard to know 
which one to use.”

After hearing complaints from compounders 
and other bulk solid material users and finding that 
available methods were not relevant for this 
specific need, the researchers developed a testing 
device and method, says Smith. “The new Abrasive 
Wear Tester lets us evaluate the relative abrasive-
ness of various compounds, as well as the wear 
resistance of various metals, coatings, plastics, and 
ceramics.  It is relevant for equipment manufactur-
ers who build mixers and conveying equipment for 
compounds and masterbatch.  And it is relevant for 
the companies who are doing the compounding.”

Smith says that in the standard configuration of 
the three-body abrasive wear test, a test sample 
coupon (such as metal, coated metal, or plastic) is 
placed in the test chamber, fresh powder (or other 
bulk solid material) is continually fed into the 
abrasion point, and a device rubs the bulk solid 
against the coupon. The speed and force of the 
abrasion can be varied and the wear upon the 
coupon is determined by measuring the depth of 
wear after a predetermined time.

The test is useful for comparing materials of 
construction for equipment such as conveyors, 
bins, chutes, and mixers, says Smith. He says that, in 
addition to comparing materials, the tester can also 
give an indication of how long equipment will last 
under abrasive conditions. “In most cases, this is 
done by first establishing a baseline for a known 
application. For example, if a mixer or conveying 
component is known to last for a certain amount of 
time, then K-State’s Abrasive Wear Tester is set up 
to measure the wear using that application’s 
materials for both the sample coupon and the 
abrasive bulk solid. Then any changes to either the 
coupon or the bulk solid can be compared to the 
base line,” he says. 

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.zeppelin-systems.com

� www.mixaco.com 

� www.reliancemixers.com 

� www.plasmec.it

� www.promix-solutions.com

� www.readco.com

� www.randcastletechnology.com

� https://bulk-solids.k-state.edu
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Thermoplastics are increasingly called on for 
applications requiring superior mechanical, 
chemical, and thermal properties and meeting 
these demands is often only possible by selecting 
the most promising polymers then optimally 
enhancing them using additive and reinforcement 
technologies. The latest developments provide 
improvements in how high-end thermoplastics 
perform in use, but also during processing.

Joe Lichtenhan, VP for New Development at 
Hybrid Plastics, says the company has been 
collaborating with Sarah Morgan at The University 
of Southern Mississippi’s School of Polymer 
Science and Engineering on further study and 
development of additives based on polyhedral 
oligomeric silsesquioxanes, or POSS (the company 
has been offering some POSS-based additives for 
several years). They say POSS is becoming a “go-to 
additive” for processing of aromatic thermoplastics 
when molecular-level precision of dispersion and 
reproducible formulation is required. 

Lichtenhan and Morgan have told Compound-
ing World that additives that can be utilised at low 
percentages to expand the performance and 
processibility of PPE, PPS, PES, polyimide, fluoro-
polymer, PAEK, and PEI are of growing interest to 

the specialty high performance polymer industry.  
They say that control of rheology, crystallisation, 
and filler dispersion is of critical importance for 
new additive manufacturing and thermoplastic 
composite processing techniques for emerging 
applications in aerospace, electronics, and energy 
sectors. Traditional processing aids are often 
ineffective in high performance polymers, due to 
their temperature limitations and undesirable side 
effects, such as reduction of thermal stability or 
mechanical properties, they say. 

Hybrid Plastics’ nanostructured additives are 
said to improve processibility, enhance dispersion, 
and afford nucleation control within the desired 
processing window. The precisely defined compo-
sition, size, and topological features of the POSS 
family provide effects that are derived from the 
rigidity of the inorganic central core, which enables 
large molecular surface area and volume contribu-
tions to formulations. 

Each silsesquioxane core contains an external 
organic group for compatibility, reinforcement, or 
reactivity.  For high temperature thermoplastics, the 
organic group on POSS is generally phenyl, provid-
ing compatibility.  The additives are said to be well 
suited for masterbatching to provide ultimate 
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dosage levels from about 0.1% to about 5%.
Aside from modulus, Hybrid’s Dodecaphenyl 

MS0802 and Trisilanol phenyl SO1458 high 
temperature POSS additives show similar proper-
ties to those of aromatic thermoplastics. The 
Young’s modulus of silsesquioxane cages is around 
10 GPa, which lies between that of high-perfor-
mance semicrystalline polymers (in the order of 5 

GPa) and filled polymers (20-40 GPa). This means 
that phenyl bearing POSS additives provide 
rheological diluency during melt processing 
without permanent plasticisation effects (the high 
processing temperatures of aromatic thermoplas-
tics limits the use of traditional plasticisers due to 
their propensity to degrade during compounding).

The phenyl groups on the trisilanol phenyl POSS 
interact strongly with the aromatic groups of the 
polymer backbone, according to the company, 
while the silanols afford interfacial compatibility 
and dispersion of high value fillers and ingredients 
such as pigments and various functional additives. 

Coupling agents used for surface modification 
are often not suitable for high temperature com-
pounding. But the silanols of trisilanol phenyl POSS 
form covalent bonds to surfaces; it can therefore 
serve both as a dispersion agent and rheological 
modifier.

POSS mechanism
Lichtenhan and Morgan say the mechanism by 
which POSS enhances flow in polymers without 
degrading thermal or mechanical properties is not 
entirely understood. Recent studies of POSS-PES 
melt blends support the hypothesis that POSS 
works at the molecular level to reduce polymer 
chain entanglement, thereby reducing viscosity 
(Figure 1). The overall weak nature of the interac-
tions between POSS molecules and PES chains 
allows the POSS nanoparticles to function as 
lubricants, but the relatively stronger interactions of 
TSP-POSS allows it to disperse at a finer level and 
provide greater processability enhancements.

Flow enhancements using trisilanol phenyl POSS 
(TSP) are observed in PEEK, PPSU, PEI, FEP and 
related platforms. The different levels of viscosity 
reduction across polymer platforms may be due to 
differences in polymer-POSS interactions, entan-
glement molecular weight, or molecular weight 
distributions within various resin platforms.

The incorporation of phenyl-bearing POSS at 
additive levels into high temperature polymers is 
said to result in melt processability improvements 
as evidenced by reduction of extruder torque or 
increases in MFI.  The high temperature stability 
without volatilisation of these additives is advanta-
geous as is the ability to retain modulus and Tg 
after processing, according to Hybrid Plastics.

Meanwhile, at Quarzwerke division HPF The 
Mineral Engineers, Project Manager Thorsten 
Hilgers has been carrying out tests with different 
high-performance fillers, mostly surface-treated, in 
PA 6T-6, polysulphone and polyphenylene sul-
phide. These three polymers all have processing 

Structural schematic of Hybrid Plastics’ high temperature dodecaphenyl 
POSS (MS0802) processing aid (left) and trisilanol phenyl (SO1458) 
processing and dispersion additive
Source: Hybrid Plastics

Flow 
enhancement 
of PES melt 
blends 
measured by 
extruder 
torque using 
Hybrid Plastics’ 
dodecaphenyl 
(DP) and tri- 
silanol phenyl 
(TSP) POSS 
additives at 
different 
loadings

Source: Hybrid 
Plastics
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temperatures upwards of 300°C (310, 350, and 
315°C respectively). HPF has considerable exper-
tise in surface modification of fillers. 

Surface treatments
The surface treatment of the mineral filler ensures 
optimum compatibility at the interface between the 
polymer matrix and the filler system. Coated fillers 
are also easier to incorporate into a polymer than 
uncoated fillers. The optimal effect between the 
polymer and the high-performance filler is 
achieved by the use of a coating agent specially 
adapted to the polymer system. In most cases, this 
allows the system-improving properties of the filler 

to be fully exploited. Toughness especially can be 
improved by using silanised fillers.

HPF’s short-needled wollastonite Tremin 283 
fine particles coated with aminosilane have been 
used successfully for many years as functional fillers 
for polyamides where freedom from deformation 
and high impact strength are required. Higher 
stiffness can be achieved with the Tremin 939 
long-needled qualities. However, its morphology is 
said to lead to a certain degree of anisotropy.

Phlogopite is a platelet-shaped mica mineral 
used as a reinforcing material in polyamide 
compounds. It has a brown colour, which means 
that it can only be used to a limited extent for light 
shades. Phlogopite in polyamide moulding 
compounds shows high stiffness, says HPF, which 
qualifies it for many applications, especially when 
the focus is on large, temperature-resistant plastic 
parts under the hood.

Kaolins are layered silicates that are more-or-less 
platelet-like depending on their mineralogical 
genesis. By selecting the right mineral raw material, 
and through the use of suitable processing, the 
company says fillers can be produced that enable 
particularly interesting properties. With its Kaolin 
TEC 110 grade, HPF says it has succeeded in devel-
oping a highly platelet-shaped quality with good 
reinforcing properties at a very attractive price/
performance ratio.

The full mechanical benefits of the needle-
shaped wollastonite and platelet-shaped kaolin 
and mica products in the compound can only be 
exploited if the structure of wollastonite needles 
and also the kaolin and mica platelets are retained 
during processing. HPF says all production lines 

Above: Electron micrograph images of four different HPF fillers showing 

morphological differences. From top Tremin 283 short needled wollas-

tonite, Tremin 939 long needle wollastonite, Trefil phlogopite mica, and 

platelet-like Kaolin TEC 110
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Exploring trends and 
technical developments 
in the international fire 
retardant industry
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Hilton Houston Post Oak by 
the Galleria, Houston, TX, USA

BOOKING 
IS NOW 
OPEN!

• Gain insight into the latest 
developments in fire retardant 
technologies

• Discover the latest testing and 
regulatory requirements

• Understand and assess the market 
trends, opportunities, and unfulfilled 
needs

• Learn about the effect of sustainability 
and recycle programs on FR additives

• Build your network by meeting key 
players from across the supply chain

Book your place here

*this discount cannot be used in  
conjunction with other offers

SAVE $400*
when you  

book before  
November 26, 

2021
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used for the incorporation of glass fibres are 
suitable for the processing of Tremin 939, with a 
co-rotating twin-screw extruder preferable. Systems 
for the incorporation of less hard fillers such as talc 
are also suitable for Tremin where wear protection 
measures are employed, it says. 

Compounding care
In order to maintain the length of the wollastonite 
needles, the company says dosing should take 
place downstream into the molten polymer. 
Moderate shear forces are sufficient for dispersion. 
Depending on machine conditions, 20 – 30 % by 
weight of Tremin 939 can be dosed “in free fall” but 
higher filling levels require forced dosing via a 
stuffing box. 

With PA 6T/6, the incorporation of mineral fillers 
significantly increases the tensile strength and 
modulus of elasticity with respect to unfilled 
PA6T/6.  Trefil 1232-400 is said to be very good in 
terms of strength, stiffness and HDT. Tremin 
939-600 AST is also good in tensile properties, but 
better in impact. Kaolin TEC 110 AST offers a good 
compromise between price and performance.

PSU shows an increase in modulus of elasticity 
due to incorporation of mineral fillers. HPF says 
when using Trefil 1232-400, PSU displays more 
than twice the modulus of elasticity of unfilled PSU. 
Tremin 283-600 AST yields a very high impact 
strength in PSU, it says, despite the increase in the 
modulus of elasticity. And the heat distortion 
temperature is significantly increased by the 
incorporation of high-performance fillers.

As far as PPS is concerned, modulus of elasticity 
is also increased by compounding with functional 
fillers — with Trefil 1232-400 and Tremin 939-300 
AST the modulus is doubled, according to the com-
pany. In addition, the mineral fillers increase the 
tensile strength and significantly increase the heat 
deflection temperature.

Glass fibres have also been developed that are 
particularly suitable for high-performance plastics. 

At Johns Manville, Plastics Technical Service 
Manager Michael Willis picks out Roving StarRov 
853, which is characterised by its silane sizing, as 
the most suitable for the reinforcement of PPS/PPA/
PBT/PC/styrenic resins. It was originally developed 
for long fibre thermoplastics (LFT) compounding. 

Long glass fibre reinforced PPS has high 
strength, wear resistance, high temperature 
resistance, and dimensional stability, which is 
important when considering it as an alternative to 
metals and thermosets for use in automotive parts 
(Table 1).

Compound interest
Numerous material producers and compounders 
are extending their offerings in high-performance 
materials. BASF, for example, has expanded its 
Ultramid Advanced portfolio with carbon-fibre 
reinforced grades with loadings of 20, 30 and 40%. 
The company says they make for extreme light-
weight parts, can safely replace aluminium and 
magnesium without loss in stiffness or strength, 
and are electrically conductive.

“The new grades combine these properties with 
the advantages of Ultramid Advanced N, which 
makes them unique among carbon-fibre reinforced 
PPAs already available in the market: high 
dimensional stability due to low water uptake, 
excellent chemical and hydrolysis resistance, high 
strength and modulus,” says the company. The new 
grades are particularly suitable for automotive 
structural parts for pumps, fans, gears, and com-
pressors in industrial applications, and for ultra-
lightweight components in consumer electronics. 

Mechanical performance can be tuned by the 
choice and the content of the carbon fibre as well 
as through the additive technology. Ultra-
mid Advanced N3HC8 with 40% carbon fibre 
content is said to show better strength and 
modulus at 80°C (conditioned) than either magne-
sium or aluminium. 

Table 1: Typical mechanical properties of 
30% StarRov 853 in PPS (MA-510 from 
DIC) evaluated by roving extrusion 
compounding and injection moulding

Tensile Strength  132 MPa

Tensile Modulus  11 GPa

Flexural Strength  211 MPa

Flexural Modulus  10 GPa

Charpy, Notched  13.9 kJm2

Charpy, Unnotched  56 kJm2

Source: Johns Manville

Above: EVs are a potential market for Lati’s latest Laramid T line of PA9T 

compounds
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PPA grades reinforced with 20% carbon fibres 
are about 20% lighter than PA6 or PA66 containing 
50% glass fibres (both by weight). BASF says the 
tensile strength of a 20% carbon fibre reinforced 
Ultramid Advanced compound is either better or 
equivalent to a 50% glass fibre reinforced polyam-
ide while showing better processability. Ultra-
mid Advanced N3HC8, for example, displays very 
good stability after ageing at high temperatures: it 
retains nearly 100% of its tensile modulus after heat 
aging at 120°C for 5,000h or at 150°C for 3,000 
hours.

Independent compounder Lati recently 
launched compounds based on PA9T under the 
Laramid T brand. It says it is pitching them at 
strategic industrial sectors, such as connectors and 
e-mobility, where resistance to high temperatures 
is required together with the ability to withstand 
prolonged stress and aggressive environments.  

Critical threshold
The compounds maintain good mechanical 
properties up to a continuous use temperature of 
150°C, which Lati Group Technical Assistance and 
Marketing Director Luca Posca says is a critical 
threshold for many application sectors. “This feature 
allows PA9T to compete with other PPAs and PPS as 
well in automotive, appliance, energy management, 
electronic and electrical devices,” he says.

“Laramid T is an already fully developed group 
of materials, featuring glass and carbon fibre 
reinforced grades for structural applications, 
thermally and electrically conductive as well as 
self-lubricant compounds. Halogen and red 
phosphorous-free flame retardants are already 
available in both reinforced and unreinforced 
versions and UL approval is on its way,” he says.

Very long fibres
In response to the growing interest in LFT com-
pounds based on high temperature polymers, RTP 
Company can provide standard and custom 

engineered Very Long Fiber (VLF) Compounds that 
provide improved temperature and impact 
resistance compared to short fibre alternatives. The 
company says the compounds also provide 
material advantages in a broad range of applica-
tions — including medical equipment and energy 
applications as well as automotive — due to their 
lesser-known property attributes such as abrasion 
resistance and dimensional stability.

“Because they have fewer fibre ends, long fibre 
compounds offer advantages in applications where 
abrasion to the mating surface is a concern,” says 
Brett Weishalla, Senior Product Development 
Engineer at RTP. “This can lead to significant 
improvement in the longevity of a plastic product 
and mating part.”

When long fibres are incorporated, compounds 
based on PPS, PEEK, PPA and PEEK show all the 
same benefits as the more typical polyolefin and 
polyamide-based LFT compounds. Parts moulded 
with VLF Compounds hold their dimensional 
stability, says RTP, due to the length of the long 
fibre reinforcement, which forms an internal 
skeletal structure that helps prevent part shrinkage 
after moulding.

In addition to impact resistance, temperature 
resistance, and lower abrasion, VLF Compounds 
based on high temperature polymers are frequent-
ly selected for their outstanding chemical resist-
ance.  The same features of the polymer backbone 
that give the compounds their temperature 
resistance typically provide the ability to resist 
chemical attack, it says.

“While it is always important to understand the 
application and environment, it is especially critical 
when considering high temperature compounds 
because over-engineering can impact the price 

RTP’s Very Long Fiber Compounds show improved impact resistance 
when compared to short fibre compounds based on the same polymer
Source: RTP Company

Left: An 

automotive part 

before and after 
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pretty quickly,” says Weishalla. ““VLF Compounds 
have some unique advantages over short fibre 
counterparts, and when the right material is 
selected, the cost versus benefit ratio can be 
balanced quite well.”

Seal of approval
This summer, Solvay launched a new grade of 
KetaSpire PEEK — KT-850 SCF 30 — designed for 
precision brake system and e-mobility electronic 
pump components. The product was developed to 
provide better sealing performance over standard 
30% carbon fibre filled PEEK grades, which have 
traditionally been used for anti-lock brake system 
(ABS) and electronic stability control (ESC) compo-
nents such as tappets, poppets, and plungers. 
Solvay says the new KT-850 SCF 30 grade enables 
further metal (aluminium) replacement by improv-
ing the flow characteristics of the material and the 
surface finish of parts.
With its PEKK, PEK and ABPBI (polybenzimidazole), 
polymers, Gharda Chemical is aiming at metal 
replacement in demanding applications across 
various industrial segments, including aerospace, 
oil & gas, automotive, electrical and electronics. 
The company says that with many electronic 
components requiring surrounding materials to 
protect them against electrostatic discharge (ESD), 
it has developed a new ESD grade based on its 
GAPEKK material with a relatively low melting 
temperature (305°C).  

The new grade — GAPEKK 6-3200G ESD — is a 
nanocomposite material containing multiwall 
carbon nanotubes with a surface resistivity in the 
range of 106 to 109Ω. It can be used for extrusion 
and 3D printing as well as injection moulding. An 
additional advantage, according to Gharda’s DGM 
for Marketing and Application Development Jaimin 
Zaveri, is its improved elongation, which at 51% is 

consderably higher than many typical aryl ketone 
compounds containing carbon fibre. 

3D print gains
Specialty North American compounder Techmer 
PM worked with a major aerospace OEM to 
develop a thermally conductive, autoclavable resin 
to improve the performance of 3D-printed com-
posite moulds for compression moulding. The 
project started back in 2018, and Techmer PM is 
now commercialising a new polyethersulfone 
(PESU) compound for the application. Electrafil 
PESU 1815 3DP is said to offer enhanced thermal 
conductivity to improve processing and cycle times 
at temperatures up to near 180°C, while maintain-
ing properties critical to the additive manufacturing 
(AM) and composite curing processes.

“The material offers an improvement of over 
250% in X, Y, and Z direction thermal conductivities 
compared to conventional reinforced PESU AM 
tooling compounds,” says Techmer New Markets 
Technology Leader Alan Franc. “At the same time, it 
maintains similar modulus and heat-deflection 
temperature under load.”

Curing a thermoset part via autoclave can 
typically take anywhere between two and 12 hours. 
The increased thermal conductivity of Electrafil 
PESU 1815 3DP promises to shorten those cycle 
times by accelerating both the heating and cooling 
parts of the process. Franc says, the material is also 
capable of replacing more expensive metal tooling 
for use in compression moulding.

Researchers at the US Department of Energy’s 
Manufacturing Demonstration Facility at Oak Ridge 
National Laboratory (ORNL) collaborated in the 
development process by providing 3D printing and 
testing services. “We see strong market potential for 
this technology in sectors such as aerospace and 
automotive,” says Vlastimil Kunc, ORNL’s group 
leader of advanced composites manufacturing. Tech-
mer PM says it is seeking additional partners to test 
and validate the material in additional applications.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.hybridplastics.com

� https://www.usm.edu/polymer-science-engineering/index.php
    (University of Southern Mississippi School of 
    Polymer Science and Engineering)

� www.jm.com (Johns Manville)

� www.basf.com

� www.lati.com

� www.rtpcompany.com

� www.solvay.com

� www.gharda.com

� www.techmerpm.com
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• Explore innovative developments in materials and additives for resilient flooring

• Discover new ways to optimise production and to add value with innovative designs

• Understand how designers and architects select flooring for large-scale projects

• Network with major players from throughout the international polymer flooring 
supply chain

• Learn about key market trends and new opportunities 

Media supporters:

9 - 10 December 2021 
Hotel Palace Berlin,  
Berlin, Germany

Discovering the latest trends and 
innovations in polymer flooring, 

improving materials, production and 
design to open new markets

UPDATE YOUR KNOWLEDGE 

Polymers in 
Flooring

www.ami.ltd/attend-flooring 

Speakers include:

Dr. Hendrik Fische
EVONIK OPERATIONS

Roberto Teixeira
AMORIM CORK  
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Dr. Raber Inoubli
ARKEMA

Organised by:

Janina Roesch 
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EXTRUSION

BOOK YOUR PLACE 
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Speakers include:

Kendall Starkman
Director

NextWave Plastics, Lonely 
Whale

Simon Bernard
CEO

Plastic Odyssey

Ryan Schoenik
Co-founder
OceanCycle

• Learn about the technological developments 
facilitating the collection and processing of ocean 
plastic

• Network with industry experts, suppliers, 
processors, producers, and end-users

• Find new business and collaboration opportunities 
within the ocean plastic industry

Attend for free or purchase an enhanced pass and 
receive a PDF presentation pack and full networking 
capabilities for $395*

Register today

Media supporter:

What to look forward to: 

Join us at this new virtual event!

25-26 January 2022, Online

Working together to find new ways 
to solve the problem of marine 
plastic pollution

*VAT may apply

Organised by
Vincent Decap 

Co-founder
Zero Plastic Oceans

https://www.ami.ltd/attend-ocean-plastic
https://www.ami.ltd/attend-ocean-plastic
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Register once to view all AMI library webinars

Free webinars available  
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Stay up to date: watch these 
free industry webinars
Click on a webinar to watch in your own time.

Forecasting the impact of  
coronavirus on economies 
and plastics markets
David Buckby
Principal Global  
Resin Analyst

Simple solution for reliable 
permeation testing of flexible 
pouches  
Mike Kragness 
Permeation Application Scientist

Developments in SEBS for TPE 
tubing applications
Ana García Henche 
Technical assistance and 
development

Flexible Compounding With 
Kneading-block-free Screws  
Klaus Hojer, Business 
Development 

Medical device materials, 
manufacturing, and design  
Michael J. Wiggins  
Senior Technology Manager

Plastics and the Pandemic 
Virtual Forum Series
Analysing the impact of 
Covid-19 on the global 
plastics industry

Plastics and the 
Pandemic

VIRTUAL  
FORUM

Plastics and the 
Pandemic

VIRTUAL  
FORUM

Plastics and the 
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VIRTUAL  
FORUM

       Conferences / Exhibitions / Magazines / Market Intelligence        www.ami.ltd/webinarlibrary         

Applications and solutions 
of plastics in the medical 
sector
Ing. Raquel Llorens-Chiralt 
Senior Researcher – Health 
Group 
 

Automatic melt filtration in  
plastics recycling 
Michele Colombari 
Regional Sales Manager 
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Centre left: Buss: Compeo kneader
www.compoundingworld.com/busscomp
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http://www.compoundingworld.com/klk_palm

Top right: Mixaco: Mixing technology
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Download these new
product brochures

If you would like your brochure to be included on this page, please contact
Claire Bishop claire.bishop@ami.international. Tel: +44 (0)1732 682948

Simply click on the brochure cover or link to download a PDF to your PC or smartphone

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.

� CLICK HERE TO DOWNLOAD

HUBER: THERMAL MANAGEMENT

Heat dissipation has 
become an important 
consideration in many 
plastics applications. Find 
out how the thermal 
properties of Huber’s 
Martoxid, Magnifin and 
Martinal fillers can be used 
to create thermally 
conductive polymer 
compounds.

Thermal Management 
Heat Dissipation for Polymeric Materials

� 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

IMERYS: SPECIALTY CARBONS

Learn about the full range 
of Ensaco specialty 
conductive carbon blacks 
and how they can be 
applied to modify the 
electrical conductivity of 
plastics. This 14 page 
brochure covers 
performance 
characteristics and 
processing effects.

SPECIALTY CARBONS 
FOR ELECTRICALLY  
CONDUCTIVE PLASTICS

ENSACO® 
Carbon Black

� CLICK HERE TO DOWNLOAD

KLK OLEO: GREEN ADDITIVES

KLK OLEO provides a 
series of products for 
industrial applications. 
PALMOWAX and 
PALMESTER provide 
green lubricant solutions 
for polymer processing; 
PALMERE and PALMERA 
are green ingredients for 
PVC additives/
plasticisers.

� CLICK HERE TO DOWNLOAD

CHEMOURS: PROCESSING AIDS
In this brochure, 
Improving the Efficiency 
and Quality of Polyolefin 
Extrusion, Chemours 
explains how issues 
including melt fracture 
and extrusion instabilities 
can be addressed with its 
Viton FreeFlow products, 
the next generation of 
polymer processing aids.

Improving the Efficiency and 
Quality of Polyolefin Extrusion
Processing Aids for Films

Improving the Efficiency and Quality of Polyolefin Extrusion 2

Experts predict that the extruded plastics 
market will reach $291 billion by 2026, growing 
at a compound annual growth rate (CAGR) of 
4.7%.¹ An optimized, high-speed polyolefin 
extrusion system that runs without interruption 
and produces high-quality films, plastic sheets, 
molded plastics, and tubing will be critical to 
achieve this projected growth.

Strong demand for improved plastic quality, higher yields,  
and increased production

¹Source: https://www.mordorintelligence.com/industry-reports/automotive-belts-and-hoses-market

For years, manufacturers have added polymer 
processing aids (PPAs) to resins to reduce 
common extrusion process problems like melt 
fracture and die buildup. The latest generation 
of PPAs require smaller amounts to improve 
extruder efficiency and product quality, which 
translates into greater opportunities for market 
growth.

� 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.

Film and Sheet
November 2021
The November 2021 edition of 
Film and Sheet Extrusion 
explores some of the latest 
applications for film and sheet 
in the construction sector. Plus, 
innovations in thin wall 
packaging, engineered sheet, 
and smart packaging.

� CLICK HERE TO VIEW 

Pipe and Profile
October 2021
The October issue of Pipe and 
Profile Extrusion has a cover 
feature on new products in 
materials handling. Other 
features cover advances in 
oriented pipe production and 
pipe inspection. Plus a preview 
on Plastics Extrusion World 
Expo North America.

� CLICK HERE TO VIEW 

Compounding World
September 2021
The September issue of 
Compounding World has 
features on bio-based plastics, 
biodegradeable plastics, 
pigments, purging agents and 
stabiliser additives. Plus there 
is a preview of the 
Compounding World Expo in 
Essen in September.

� CLICK HERE TO VIEW 

Plastics Recycling World
October 2021
The October issue of Plastics 
Recycling World has 
technology features on the 
growing choice of recycling 
extruders and recompounders, 
the challenge of odours in 
recyclate, and R&D in 
additives. Plus a preview of 
Plastics Recycling World Expo 
North America.

� CLICK HERE TO VIEW 

Injection World
October 2021
The cover feature of the 
October issue of Injection 
World looks at how in-mould 
technologies are bringing 
surfaces to life. The issue also 
has features on E&E moulding, 
smart machine functions and 
highlights of the Fakuma 
2021 fair.

� CLICK HERE TO VIEW 

Compounding World
October 2021
The Compounding World 
October issue looks at how 
graphene is expanding into 
additives in polymer 
compounds. Features also 
cover twin screw extruders and 
the use of recyclate. Plus 
previews of the Compounding 
World Expo in Cleveland, US, 
and Fakuma in Germany.

� CLICK HERE TO VIEW 

http://www.compoundingworld.com/Subscribe.aspx
http://www.filmandsheet.com/Subscribe.aspx
http://www.injectionworld.com/Subscribe.aspx
http://www.pipeandprofile.com/Subscribe.aspx
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GLOBAL EXHIBITION GUIDE

AMI CONFERENCES

For information on all

these events and other

conferences on film,

sheet, pipe and

packaging applications, see

www.ami.international

16-18 November PVC Formulation Europe, Cologne, Germany

22-23 November Performance Polyamides Europe, Munich, Germany

23-25 November Conductive Plastics Europe, Munich, Germany

30 Nov-2 Dec Fire Resistance in Plastics Europe, Dusseldorf, Germany

9-10 December Polymers in Flooring Europe, Berlin, Germany

25-27 January Thermoplastics Concentrates, St Augustine, FL, USA

1-2 March PVC Formulation USA, Cleveland, OH, USA

3-4 November Compounding World Expo USA, Cleveland, USA www.compoundingworldexpo.com/na/

8-12 November Plastico Brasil, Sao Paulo, Brazil www.plasticobrasil.com.br

15-18 November Arabplast, Dubai, UAE www.arabplast.info

1-4 December Plast Eurasia, Istanbul, Turkey https://plasteurasia.com/en/

25-28 January Interplastica, Russia, Moscow www.interplastica.de

17-21 February PlastIndia, New Delhi, India POSTPONED www.plastindia.org

8-10 March JEC 2022, Paris France  www.jec-world.events

8-11 March Plastimagen, Mexico City www.plastimagen.com.mx

15-17 March Swiss Plastics Expo, Lucerne, Switzerland www.visit.swissplastics-expo.ch/en/

16-17 March Injection Moulding & Design, Detroit, MI, USA https://injectionmoldingexpo.com/

5-8 April FIP, Lyon, France www.f-i-p.com

3-6 May GreenPlast, Milan, Italy www.greenplast.org

26-30 September Colombiaplast, Bogota, Colombia www.colombiaplast.org 

27-29 September Fachpack 2022, Nuremburg, Germany www.fachpack.de

3-7 October Plastex, Brno, Czech Republic www.bvv.cz/en/plastex/

19-26 October K2022, Dusseldorf, Germany www.k-online.com

1-3 December Plast Print Pack West Africa, Accra, Ghana www.ppp-westafrica.com
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