
Processing Bioplastics. Sustainable Compounding with 
Coperion Technology.
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>>  Bioplastics are biodegradable, bio-based, or 
both. They represent a market-ready solution and 
are already in use in a variety of applications. 

Bioplastics manufacturing places very high demands upon 
the compounding process due to the number of possible base 
polymers and the vast differences in recipe mixtures. Every 
process step in the compounding systems must be precisely 
aligned with the mechanical properties required in the end 
product.

Coperion and Coperion K-Tron have decades of experience in 
realizing systems for bioplastics manufacturing. We possess 
unique process expertise and comprehensive system know-
how for the entire process chain – from raw material conveying 
to premixing, feeding, extrusion, pelletizing and drying, as well 
as the gentle conveying of biocompounds. As a result, you 
profit from our in-depth knowledge, acquired in the fields of 
plastics compounding and cooking extrusion. 

> �ZSK TWIN SCREW EXTRUDER WITH HIGH-ACCURACY FEEDERS, 
ZS-B SIDE FEEDER AND ZS-EG SIDE DEVOLATILIZATION

TYPICAL APPLICATIONS FOR COPERION SYSTEMS
> �Starch-based bioplastics
> �Thermoplastic starch (TPS)
> �Compounds made of various biopolymers such as  

PLA, PVOH, PBS, PBAT, PHA, PCL, CA
> �Biopolymer filling with up to 80% filler  

(e.g. CaCO3, talc)
> �Masterbatch for bioplastics
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Everyday life without plastics has become unthinkable. The 
vast majority of plastics used today incorporate fossil-based 
resources. However, bio-based plastics from renewable raw 
materials are a viable forward-looking alternative.
Primarily sugar, starch, proteins, cellulose, lignin, fats or oils 
harvested from plants such as corn, sugarcane, sugar beets 
or lumber are used as source materials for manufacturing  
bio-based plastics.
Compared to the use of fossil-based resources, renewable raw 
materials lead to a reduced carbon footprint and increased 
sustainability of the plastic products.

Fewer fossilized hydrocarbons are used, resulting in less multi
million-year-old CO2 being released into the atmosphere. 
Moreover, it promotes independence from increasingly scarce 
and costly fossil-based resources. Bio-based plastics can be 
comprised entirely or partially of sustainable raw materials. 
They can be biodegradable, though some are only partially 
so. Conversely, biodegradable plastics are not necessarily  
bio-based.
At Coperion, we have made it our goal to support the plastics 
industry on its path to a circular economy with our BlueValue 
process solutions – for a sustainable future.

SUSTAINABLE
RAW MATERIALS

POLYMERS

PETROCHEMICAL
RAW MATERIALS

NON-
DEGRADABLE

DEGRADABLE

BIOPLASTIC

> PLA
> PHA
> PBS
> Starch blends

BIOPLASTIC

> PBAT
> PCL

BIOPLASTIC

> BIO-PE
> BIO-PP
> BIO-PET
> BIO-PA

SYNTHETIC
PLASTIC

> PE
> PP
> PET
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>> Our products. 

Our ZSK and STS series of twin screw extruders form the core 
of processing systems for bioplastics. The process section’s 
modular design allows us to custom-tailor the design of the  
extruder to each process individually. Processing in the 
Coperion extruder features intensive dispersion and mixing 
performance at very low shear stress and low temperatures. 
The product is handled very gently in the process section with 
a short residence time, while at the same time achieving reli-
ably high throughputs and highest product quality.

To obtain specific product properties, fibers, fillers, and addi-
tives can be introduced downstream into the process using side 
feeders. Our Feed Enhancement Technology (FET) ensures a 
very high intake capacity for feed-limited products with vacuum 
applied to the feed zone from the outside. Volatile materials are 
reliably removed by degassing, devolatilization domes and the 
ZS-EG side devolatilization, thus achieving consistently high 
product quality.

> COMPOUNDING

For free-flowing bulk materials, our single screw feeders and 
bulk solids pumps are ideal solutions. For ingredients with 
poor flow properties, we recommend our twin screw feeders, 
which can be equipped with flow aids such as ActiFlow™ 
technology when needed. Vibratory feeders and weigh belt 
feeders are well suited for flakes or fibers. For feeding liquids, 
we build pump systems with hanging or platform scales that 

can be individually designed for any viscosity. All of our loss-
in-weight feeders are equipped with Smart Force Transducer 
(SFT) weighing technology to ensure high-accuracy bulk 
material feeding, batching and metering. If space is limited, 
up to six feeders can be grouped around the process inlet 
using the K4G feeder line.

> FEEDING
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The method used for polymer melt pelletizing depends strongly 
upon the product’s water sensitivity. Coperion underwater and 
water ring pelletizers may be used, as well as air pelletizers. 
Alternatively, bioplastics can be cooled in a water bath and 

cut using our strand pelletizers. For the automatic transfer of 
extruded strands from the die head to the strand pelletizer, we 
offer both the ASC fully Automatic Strand Conveying System 
as well as the semi-automatic SCP Strand Conveying System.

> PELLETIZING

We offer solutions for handling the full spectrum of bulk ma-
terials in the bioplastic manufacturing process, encompassing 
both individual components as well as complete conveying 
systems. Solutions include, for example, rotary valves for mate-
rial discharge from silos, bulk bins, or small bag dump stations, 
as well as continuous feeding into the process. Using con-
tinuous vacuum and pressure conveying systems specifically 

tailored to the material, ingredients are gently transported to 
the feeders and twin screw extruders.
After extrusion, we take over further process steps using addi-
tional technologies, such as cooling/warming, devolatilization, 
cleaning/sifting or homogenization as well as conveying of the 
finished product.

> BULK MATERIAL HANDLING
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When filling and mixing biopolymers, we achieve throughputs 
with our systems that are comparable to those of fossil-based 
engineering plastics. A wide range of feeding technologies al-
lows us to provide an optimized feeding system for any bulk 
material. Using patented FET technology, the extruder’s in-
take section is equipped with a porous, gas-permeable wall 

to which a vacuum is externally applied. The resulting gas 
vacuum markedly increases the material intake capacity and 
throughput when processing feed-limited products. Due to 
the intensive mixing and devolatilization in the extruder, very 
high product quality is achieved.

Since native starch cannot be melted using heat, it must be 
converted into thermoplastic starch (TPS). In this process, the 
starch powder (i.e. from corn, potatoes, or tapioca) is gela
tinized (cooked) in the extruder. While adding liquid, heat and 
shearing energy, the starch's partially crystalline structure is 

transformed into a completely amorphous structure. This pro-
cess is irreversible. To give the TPS more flexibility, plasticizers, 
such as glycerin, can be added to the process. Gravimetric 
liquid feeders ensure that additives are added with very high 
accuracy, even at low feed rates.

> FILLING AND MIXING OF BIOPOLYMERS

> ��THERMOPLASTIC STARCH MANUFACTURING 
USING COOKING EXTRUSION (TPS)

1 Loss-in-weight feeder for biopolymers/additives/fillers
2 Liquid feeder for additives 
3 Loss-in-weight feeder for filler (e.g. talc)* 
4 ZS-B side feeder with FET*
5 ZSK twin screw extruder
6 Atmospheric venting
7 Vacuum degassing
8 Pelletizing (SP Strand Pelletizer/ 

UG Underwater Pelletizer)

* not necessary for mixing processes

1 Loss-in-weight feeder for starches
2 Liquid feeder for plasticizer/water
3 ZSK twin screw extruder
4 Atmospheric venting
5 Vacuum degassing
6 Pelletizing (SP Strand Pelletizer/ 

ZGF Centric Pelletizer)

>> Typical processes. 
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Starch blends are mixtures of thermoplastic starch (TPS) and 
plastics made from fossil-based or sustainable raw materials. 
Manufacturing of this type of bioplastic, currently compris-
ing the largest share of all bioplastics, can be accomplished 
within the twin screw extruder in a single process step. The 
biopolymer is fed directly into the extruder along with com-
ponents for TPS.
The recipes and properties of starch blends vary greatly 
depending upon the purpose of the end product. Using 

high-accuracy feeders, raw materials are introduced into the  
twin screw extruder. With the smart flow aid device ActiFlow, 
gravimetric twin screw feeders can reliably feed even difficult-
flowing starches with high accuracy. Within the ZSK extruder 
the raw materials are modified by means of intensive energy 
introduction and homogeneously mixed. The melt is reliably 
devolatilized and, depending upon product properties, can  
be processed into compounds using strand or underwater 
pelletizing.

> STARCH BLEND COMPOUNDING 1 Loss-in-weight feeder for starches
2 Loss-in-weight feeder for biopolymers
3 Liquid feeder for plasticizer
4 ZSK twin screw extruder
5 Atmospheric venting
6 Vacuum degassing
7 Pelletizing (SP Strand Pelletizer/ 

UG Underwater Pelletizer)
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> Europe

Belgium, Luxembourg, Netherlands
Coperion N.V.
Industrieweg 2, 2845 Niel, Belgium
Tel.:	 +32 3 870-5100
Fax:	+32 3 877-0710

France 
Coperion S.a.r.l.
56 boulevard de Courcerin
77183 Croissy-Beaubourg, France
Tel.:	 +33 164 801 600
Fax:	+33 164 801 599

Germany
Coperion GmbH
Germany West Office
Industriestrasse 71a
50389 Wesseling, Germany
Tel.:	 +49 2232 20700-10
Fax:	+49 2232 20700-11

Coperion Pelletizing Technology GmbH
Heinrich-Krumm-Strasse 6
63073 Offenbach, Germany
Tel.:	 +49 69 989 5238-0
Fax:	+49 69 989 5238-25

Coperion K-Tron Deutschland GmbH
Heinrich-Krumm-Strasse 6
63073 Offenbach, Germany
Tel.:	 +49 69 8300 899-0
Fax:	+49 69 8300 9498

Italy
Coperion S.r.l.
Via E. da Rotterdam, 25
44122 Ferrara, Italy
Tel.:	 +39 0532 7799-11
Fax:	+39 0532 7799-80

Coperion S.r.l. 
Milan Office
Via XXV Aprile, 49
20091 Bresso (MI), Italy
Tel.:	 +39 02 241 049-01
Fax:	+39 02 241 049-22

Russian Federation, CIS
OOO Coperion
Proezd Serebryakova 14, 
Bld. 15, Office 219
129343 Moscow, Russian Federation
Tel.:	 +7 499 258 4206
Fax:	+7 499 258 4206

Spain, Portugal
Coperion, S.L.
Balmes, 73, pral. 
08007 Barcelona, Spain
Tel.:	 +34 93 45173-37
Fax:	+34 93 45175-32

United Kingdom
Coperion Ltd.
Coperion K-Tron Great Britain Ltd.
Unit 4, Acorn Business Park
Heaton Lane
Stockport, SK4 1AS, United Kingdom
Tel.:	 +44 161 209 4810
Fax:	+44 161 474 0292

> Asia

China
Coperion (Nanjing)  
Machinery Co. Ltd.
No. 1296 Jiyin Avenue
Jiangning District 
Nanjing 211106, PR China
Tel.:	 +86 25 5278 6288
Fax:	+86 25 5261 1188

Coperion (Nanjing)  
Machinery Co. Ltd.
Taiwan Branch Office
7F-2, No.201, Fuxing N. Road
Songshan District
Taipei City 105403, Taiwan
Tel.:	 +886 2 2547 5267
Fax:	+886 2 2547 5980

Coperion International
Trading (Shanghai) Co. Ltd.
Coperion Machinery & 
Systems (Shanghai) Co. Ltd.
3rd Floor, Building B1 
6000 Shenzhuan Road 
Dongjing Town, Songjiang District 
Shanghai 201619, PR China
Tel.:	 +86 21 6767 9505
Fax:	+86 21 6767 9108 

Coperion K-Tron (Shanghai) Co. Ltd.
3rd Floor, Building B1 
6000 Shenzhuan Road 
Dongjing Town, Songjiang District 
Shanghai 201619, PR China
Tel.:	 +86 21 6767 9505
Fax:	+86 21 6767 9108 

India
Coperion Ideal Pvt. Ltd.
Ideal House, A-35, Sector 64
201307 Noida (U.P.), India
Tel.:	 +91 120 4299 333
Fax:	+91 120 4308 583

Japan 
Coperion K.K. 
4F, Leaf Square Shin-Yokohama Bldg.
3-7-3, Shin-Yokohama, 
Kohoku-ku Yokohama, 
Kanagawa 222-0033, Japan 
Tel.:	 +81 45 595 9801
Fax:	+81 45 595 9802 

Saudi Arabia
Coperion Middle East Co. Ltd.
Street # 327, Sector G, Block 2, Lot # 31
Jubail 2 Industrial City, 
Kingdom of Saudi Arabia
Tel.:	 +966 13 510 4420
Fax:	+966 13 510 4421

Singapore 
Coperion Pte. Ltd.
Coperion K-Tron Asia Pte. Ltd.
8 Jurong Town Hall Road
#28-01/02/03 The JTC Summit
Singapore 609434
Tel.:	 +65 641 88-200
Fax:	+65 641 88-203

> America

South America
Coperion Ltda.
R. Arinos, 1000
RBCA - Royal Business Center 
Anhanguera, Módulo 4
Parque Industrial Anhanguera 
06276-032 Osasco - SP, Brazil
Tel.:	 +55 11 3874-2740
Fax:	+55 11 3874-2757

USA, Canada, Mexico, NAFTA
Coperion Corporation
590 Woodbury Glassboro Road
Sewell, NJ 08080, USA
Tel.:	 +1 201 327-6300
Fax:	+1 201 825-6494

Coperion Corporation
Wytheville Office
196 Appalachian Drive
Wytheville, VA 24382, USA
Tel.:	 +1 276 228-7717
Fax:	+1 276-227-7044

Coperion Corporation
Houston Office
5825 North Sam Houston Pkwy West
Suite 250
Houston, TX 77086, USA
Tel.:	 +1 281 449-9944
Fax:	+1 281 449-4599

For more information about 
the worldwide Coperion network, 
visit www.coperion.com 

Coperion GmbH
Theodorstrasse 10
70469 Stuttgart, Germany
Tel.:	 +49 711 897-0
Fax:	+49 711 897-3999

Coperion GmbH
Niederbieger Strasse 9
88250 Weingarten, Germany
Tel.:	 +49 751 408-0
Fax:	+49 751 408-200 

Coperion K-Tron Salina, Inc.
606 North Front Street 
Salina, KS 67401, USA
Tel.:	 +1 785 825-1611
Fax:	+1 785 825-8759

Coperion K-Tron Salina, Inc.
Sewell Office
590 Woodbury Glassboro Road
Sewell, NJ 08080, USA
Tel.:	 +1 856 589-0500
Fax:	+1 856 589-8113

Coperion K-Tron (Schweiz) GmbH
Lenzhardweg 43/45
5702 Niederlenz, Switzerland
Tel.:	 +41 62 885-7171
Fax: +41 62 885-7180

info@coperion.com
www.coperion.com


