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NHL Stenden University of Applied Sciences

Professorship Sustainable Polymers / GreenPAC
• 3D printing (FDM en SLA) 
• Biopolymers, biobased and/or biodegradable))
• Yarns and fibers
• Biocomposites

Professorship Circular Plastics
• Mechanical recycling
• Chemical recycling
• Product design

Professorship Green Logistics
Professorship Computer Vision
Professorship Water Technology



An initiative of

Master Polymer Engineering (together with RUG, Wageningen UR, and UT)

New Business Development (since November 2013)
# Centre of Open Chemical Innovation at the Emmtec Industry & Business Park (Emmen)
# iLAB at Polymer Science Park (Zwolle)

On site:
# DSM EP
# Teijin Aramid
# Morssinkhof 
Plastics
# Cumapol
# Sunoil
# Bonar
# Inverko Plastics
# Senbis

http://www.windesheim.nl/
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=mfSnWHDFPSZyTM&tbnid=2kAOItzSmMuReM:&ved=0CAcQjRw&url=http://www.greenpac.eu/nl/greenpac-promoveert-tot-championsleague/&ei=Y3cYVJmzHYjiPPfqgJAF&psig=AFQjCNHvMccih7Sy_IDV3vwV8u_ioMjbiA&ust=1410975952270798


Een initiative of

NHL Stenden Laboratories
=engineering plastics=

Injection moulding machines (4)
Extrusion line for monofilament and 

profile
Twin-screw extrusion compounder

Certified testing facilities
Composites (thermoplastic and 

thermoset)

Senbis Laboratories
=applied polymer research=

Fiber spinning machines (small & 
large)

Rheological measurements 
(extrusion rheometer)

Thermal measurements (DSC, TGA, 
DTA etc.)

Emmtec Services Laboratories
=analytical services=

Wet analysis

MyConcept

=protyping laboratory=

Education

http://www.windesheim.nl/
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An initiative of

Biopolymers: biobased and biodegradable

PLA (polylactic acid)

http://www.windesheim.nl/


An initiative of

Synthesis of novel polymers from 
local biomass

Inventive design on macromolecular level using naturePolymerization of new biobased (co)monomers

http://www.windesheim.nl/


An initiative of

New materials and applications
for 3D printing techniques

→

FDM: Fused Deposition Modeling

http://www.windesheim.nl/
http://makezineblog.files.wordpress.com/2013/10/sip06_buyguide_3dprinter4ubuilder.jpg
The Ultimaker 2 is a really good 3D printer that costs too much.mp4


An initiative of

Recyclable and renewable thermosets: 
Vitrimers for 3D printing

Renewable resins to facilitate the increasing 
demand for AM materials 

3D printing of renewable and fully recyclable vitrimer resins for the 
circular economy

http://www.windesheim.nl/


An initiative of

R&D topics GreenPAC:

• New generation carpets from recycled PET bottles (mechanical recycling)
• Improvement of quality of recycled plastics (mechanical recycling)
• Chemical recycling of PET

http://www.windesheim.nl/
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An initiative of

New generation biodegradable fibers (e.g. PBS or PLA)
New generation compostable carpets from corn (PLA-based)

http://www.windesheim.nl/
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An initiative of

Biocomposites: natural fiber (hemp, flax, jute) 
in combination with a biobased polymer

http://www.windesheim.nl/
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Een initiatief van

Biocomposite water facing

http://www.windesheim.nl/
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Een initiatief van

Biocomposite bridge for Wildlands Adventure Zoo

http://www.windesheim.nl/
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Een initiatief van

Tiny house made of biocomposites

Sustainable composite materials with 
excellent (mechanical) performance

Improved interaction within 
natural fiber-reinforced polymers 

Biocomposites with improved 
mechanical properties

http://www.windesheim.nl/


NHL Stenden University of Applied Sciences

Professorship Sustainable Polymers
• 3D printing (FDM en SLA) 
• Biopolymers (biobased and/or biodegradable)
• Yarns and fibers
• Biocomposites

Professorship Circular Plastics
• Mechanical recycling
• Chemical recycling
• Product design

Professorship Green Logistics
Professorship Computer Vision
Professorship Water Technology



Projects Mechanical Recycling 

Professorship Circular Plastics

• Waste odor PP after long period (Philips)
• Waste odor from foils (Omrin)
• Closing the Loops 
• Grease removal of PET trays (Cumapol)
• Water, energy and chemicals recovery out of washing procedure (Wafilin Systems and Westra RVS)
• Recycling PLA (LIMM)
• Detection of plastics in cooperation with Professorship Computer Vision and SME companies. 
• Application of recycled plastics of Omrin in products of Lankhorst and New Marble, and projects within

plastic processing companies.
• Introduction circular plastics for products in the construction sector.



Grease removal of PET trays (Cumapol)

• Wasprocedure on a small scale

• Washing with NaOH and Tubiwash
• Rinsing with water
• Drying

• Wasprocedure on a large scale

• Shreddering of PET-trays
• Rinse
• Washing with NaOH and Tubiwash
• Rinsing with water
• Drying

• Infrared spectroscopy (IR)

• Determing functional groups

• Differential Scanning Calorimetrie (DSC)

• Determing melting and congealing behavior



Detection of Plastics with FX-17 camera 

• Differentiating between different kind of plastics
• Shape, colour, content, additives

• FX-17

• Research: Hyperspectral Image a solution 

in combination with neural network?



Detection of Plastics with FX-17 camera 

Deep learning



Product Development

• Circular Plastics LivingLabs

• Blokhuispoort (FDF)

• Concepting & Prototyping Lab

• Started in 2018



Education

• Minor Sustainable Polymers
(NHL Stenden, Emmen)

• Minor Circular Plastics
(NHL Stenden, Leeuwarden)

• Minor Bionics
(NHL Stenden / VHL / Hanze / RuG)

• Minor Composite Design Solutions
(NHL Stenden, Mechanical Engineering)

• Minor Circular Start Up

(NHL Stenden, Green Logistics)

• Master Polymer Engineering
(NHL Stenden / Windesheim)


