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6 professors
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Presentator
Presentatienotities
Urban technology�SOLUTIONS for a sustainable, liveable and connected city

Gekoppeld aan faculteit Techniek
Onder leiding van 6 lectoren
45 FTE onderzoekers (docenten-onderzoekers, promovendi, toegevoegd onderzoekers, HOIO’s)
Werken zoveel mogelijk met het onderwijs. 4000 studenten
Samenwerking met domein Media en Creatieve Industrie en domein Economie en Management
Daarnaast werken we samen met UM en UV
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Urban Analytics

Circular
Smart Urban Smart Energy Design

Smart Mobility
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- Design Systems
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Toekomstbestendig maken van de stad 

Hergebruik en verduurzaming van gebouwen
Stedelijke transformatie op straat- en gebiedsniveau
Klimaatbestendige inrichting van de openbare ruimte
Circulaire bouw

Bouwtransformatie (lector Frank Suurenbroek)
Water in en om de Stad (lector Jeroen Kluck)
Circulaire bouw (vacature hoofdocent)


Ontwerpen, experimenteren en realiseren met duurzame materialen en digitale productietechnieken voor een circulaire stad       
Circulaire producten op basis van hernieuwbare materialen en reststromen
Lokaal sluiten van materiaalkringlopen
Ontwerpen en produceren met flexibele geavanceerde productietechnieken zoals 3D printing
Circulaire businessmodellen
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Urban Technology

Circular
Design and

Smart
Production

Research and design for a circular city
» Circular products based on renewable materials
and waste streams
* Closing material loops locally, e.g. organic waste
in urban farming initiatives
« Design and production with flexible and digital
production techniques, e.g.g 3D printing

e Circular business models
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toepassen van biobased plastics en hergebruik van restmaterialen in circulaire producten, lokaal sluiten van stedelijke materiaalkringlopen en het realiseren van de hiervoor benodigde circulaire business modellen
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Research project
(2013-2015)
in cooperation with:

N

MATERIALIZE THE FUTURE!

Supported by:

"/f')-
~S1A

Nationaal Regiegrgaan
Praktijkgericht Onderzoek

Material
selection

Assessing impact

and benefits

show and tell

Materials and

@
@
@ Design to
@

processing knowhow

desirable product
properties

!

Is there a biobased plastic available that is
suitable for my product?

|

What are the environmental impact, lifecycle
costs and other advantages?

|

How do | show that my product is made of
biobased plastics?

{

What should | know about processing?
Where do | find information?

!

material selection
and product design

DESIGN CHALLENGES WITH BIOBASED PLASTICS
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What did we do?
We looked at new biobased mateirals and designed new applications
We searched for biobased plastics as an alternative for existing products
We designed practical tools for designers

For today:
What you should know about biobased plastics?
What are possible applications for biobased plastics?
How does this fit in a circular economy or circular business model?
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Biobased plastics
are (partly) made
of raw materials
from natural and

renewable sources

WHAT YOU SHOULD KNOW
ABOUT BIOBASED PLASTICS
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Hernieuwbare grondstoffen:
natuurlijke (gemodificeerde) polymeren: zetmeel, cellulose(acetaat), etc.
geproduceerd door micro-organismen: PHA
van natuurlijke grondstoffen (bv. via fermentatie): PLA

Waarom?
Verminderde afhankelijkheid van aardolie
CO2 emissie reductie met 30-70 %
Superieure producten, door betere eigenschappen
Afbreekbaarheid
Groene regelgeving en consumenten
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Biobased plastics
are sometimes
biodegradable,

but not always!

Source: www.theinovationdiaries.com
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Confusing
terminology:

bioplastics
are
biobased plastics
and/or
biodegradable
plastics!

BIOBASED _GRONDS

-';‘
STOBASED, MAAR MIET

BIOBASED EN
BIODEGRADEERBAAR | i/ BIODERADEERBARR
Z01S B0-PE, Blo-PP

PA-1I, PEF

ZORLS PLA, PHA,TES, CA
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KL?P?S':JIE%JTTF'!?I\[}J %Eﬂts ZOALS PBAT
PE, PP DA, PET. P\C

PETRO CHEMISCHE GRONIDTD

biobased
plastics

iodegrad
plastics
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APPLICATION AREAS FOR
BIOBASED PLASTICS

Disposables: products for one-time use

Planables: products of which the lifetime ends
- or can be ended - at a predefined moment

Durables: products for long-time use
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DISPOSABLES
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e.g. yoghurt container for Activia e.g. compostable bags for bio-waste e.g. compostable cup by BioFutura

HORTICULTURE AND AGRICULTURE MEDICINE AND PERSONAL CARE

e.g. pots and trays by Desch Plantpak e.g. mulch film e.g. biodegrdable nappy lining

Source: Wageningen UR
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PLANABLES*

* Pezy

Habitat structure
for recovery of mussel-beds

design by Bureau Waardenburg
source: www.buwa.nl

~ Ground consolidators
| for shoreline protection

Keeper system
for planting trees

material (Cradonyl) and design by Natural Plastics

source: www.naturalplastics.nl
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Planable applications for gardening, landscaping and marine usage

http://www.jaapelzas.nl/�
http://www.jaapelzas.nl/�
http://www.jaapelzas.nl/�
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DURABLES

Source: European bioplastics

HODERN DAY ALCHENY

»P>

TEXTILES
e.g. clothing and fabric by Qmilk

AUTOMOTIVE SECTOR
e.g. parts Tom-auto by Ford & Heinz

SPORTS SECTOR

e.g. ski-boot by Salomon

CONSUMER ELECTRONICS
e.g. keyboard by Fuijitsu OTHER: TOYS, OFFICE SUPPLIES

e.g. toys by BioSerie


Presentator
Presentatienotities
Toepassing van biobased plastics nu vooral in verpakkingen, zoals Lonneke al toonde met haar voorbeelden. 
Maar ook in catering producten, producten voor de tuinbouw en voor personal en medical care.
Er zijn echter veel meer mogelijkheden: textiel, consumer elektronics, automotive sector, sports sector, other: toys, office supplies.

Dutch designers show what other applications are possible
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“Shoes that bloom”

biodegradable sneakers
that grow flowers when
you plant them

OAT shoes: “shoes that bloom”
Shoes made from biodegradable plastics and other natural materials

source: www.oatshoes.nl



http://www.aagjehoekstra.nl/�
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Zuperzozial Raw Earth collection

Reusable tableware based on corn and bamboo
Design by Remco van der Leij

source: www.zuperzozial.nl

to be used
again and again
and finally
you can
compost it


http://www.zuperzozial.nl/�
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D-Grade®, Purely Natural from Desch Plantpak
Range of biodegradable thermoform pots, trays, and packs
Material, design and production by Desch Plantpak

source: www.d-grade.nl

100% renewable
100% biodegradable
100% gmo-free



http://www.aagjehoekstra.nl/�
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“from cradle to grave”

80
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verschillende
materialen

+-457

KILO

Ecological coffin

Biodegradable coffin made from biobased
plastics made from local organic waste

Design by Marieke Havermans
source: www.onora.eu

EMISSIES
waaronder
Formaldehyde

— 15tot 20

MILLIMETER
dikke
wanden

Traditionele Uitvaartkist

. SCHADELUJKE
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assemblage
per kist

mono
materiaal

257

KiLO

Ecologische Uitvaartkist

#* Frisse kleuren
#* Licht (25 kg)
# Biologisch afbreekbaar

* Stijlvolle vormgeving

* Stapelbaar
* Lagere verbrandingswaarde
* Schone verbranding

—GEEN
SCHADELIJKE
EMISSIES
zowe| voor begraven
als cremeren

MILLIMETER
dikke
wanden


http://www.aagjehoekstra.nl/�
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combining
natural fibres of
wool and flax with
biobased plastics

Flax chair Wool and PLA carpet
Chair made of flax and PLA composite Carpet made of wool and PLA

Design by Christien Meindertsma in collaboration with fibre specialist Enkev

source: www.labelbreed.nl



http://www.labelbreed.nl/�
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re-usable for

various purposes
and at disposal
the material is
100% recyclable

Nockstone

Building blocks for interior products

Design by Melle Koot, Volken de Vlas and Pezy
source: www.nockstone.com



http://www.nockstone.com/�
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Research and project results
Based on research questions of SMEs in the biobased plastics value chain:
especially material developers, designers, processors and product producers.

BIOCHEMISCHE FEEDSTOCK / VERGISTING / COMPOSTERING |

RECYCLING
[ REMANUTACTURING |
| HERGERRUIK /DISTRIBUTIE |
v * L 4 v
VERZAMELEN OF SYNTHESE/ | | VERWERKING _ »
VERROUWEN [,| CONVERSIE || POLYMERISATIE | | CONDERDEEL OF[ | HANDEL EN |, GEBRUIK AVAL [

(angouw [l eomareraan 1 ceiosasen |1 Enopeoptict) [] DISTRIBUTE [7] D0OR KIANT || VERWERKING
PRODUCT) CUNSTSTOR)
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Diverse voorbeelden van toepassingen van biobased plastics en onderzoeksprojecten zijn te zien tijdens de tentoonstelling.
Onderzoek dat nog in volle gang is wordt gepitched door studenten en onderzoekers, maar ook vragen van bedrijven.
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Experimenting with new biobased plastics and new application areas

Exploring material characteristics, production technologies and application areas
By researchers HvVA and graduation students Product Design

Glycix Biofoam

Bioplastic made of glycerin and citric acid A foamed product made from PLA

by a spin-off from University of Amsterdam: developed and produced by Synbra Technology bv
www.plantics.nl www.biofoam.nl

Een nieuw plantaardig

www.biobasedplastics.nl


http://www.plantics.nl/�
http://www.biofoam.nl/�
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Maak biobased
plastics herkenbaar

M v s

www.biobasedplastics.nl

Research into the look & feel of biobased plastics

Exploratory sensory research with plastic cups — petrochemical and biobased —
and translation into design rules.

Graduation research with honours by Manouk van der Wal, student Product Design

Design rules

A biobased plastic cup should:
* have no scent or taste

e sound dull and solid
and not high, shrill or hard

 have a fibre look and structure
» feel heavy

 have a natural colour, not
transparant
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Manouk zal meer over haar onderzoek vertellen tijdens één van de workshops
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of Applied Sciences Disseminate knowhow on material characteristics, availability and processing techniques

Especially on 3D printing and press technique
Researchers and students HvA together with WUR and TUDelft

! 3D PRINTING
! BIOMATERIALS

st ALLEEN PROETBATIHES | VERKRI GBAAR > IN RUIME MATE
_ OPSTART STANDAARD
RESEARCH ONTWIKKELING (GROE) (VOLWASSEN)
[ _
x-PLA, scPLA || || < xPLA, scPLA A w
« PHA - PHA - PHA il
+ PEF + PEF TIPS - - Ch
* bioPET * bioPET i
+bioPP * bioPE bioF
+PBAT
www.biobasedplastics.nl
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Experimenteren met persen kan tijdens de workshop met Mark
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ONTWERPEN MET
BIOBASED PLASTICS Bﬁ_
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www.biobasedplastics.nl

Development of a selection tool for biobased plastics

Development of a selection tool for designers to get a first impression
on appropriate bioplastics based on desired product functionality.

By researchers HvVA and WUR

N

EIGENSCHAP MOGELIIKE EISEN
| % BIOBASED C 100% )|  GEDEELTELK 0% NV.T.
BIODEGRADEER -
2 BAARHELD NIET DN GROND | INVATER | NAUT.
TEMPERATUUR T 0
S oRiSTHED <60% -100°C D >0 NV
4 | TRANSPARANTIE 0% OPAGUE 100% ( T
5| OpLOSBAARHEID | QATERRESISTENT ) WATEROPLOSBARR VT
— i
6 BARRIERE WATERDAMP 0. 0, v
m— ——
7 TAAIHEID AN MINDER TAA NV,
8 STIJFHEID STijF MINDER STIjF NNT
g STERKTE STERK MINDER. STERK NVT
P~
10 | LEVENSTASE RESEARCH ovwikkeuno | etorr (onuhss | ).v.r
[[ | MATERIAALKOSTEN <<2£/Kﬁ ) 2-5€/k6 >5€/K6 NVT.
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Manouk zal meer over haar onderzoek vertellen tijdens één van de workshops
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WHAT ABOUT WASTE MATERIALS?




Waste Board

Skateboard made of plastic caps, dredged out of the
Amsterdam canals.
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Material research and prototyping by Engineering
students for Plasic Whale.

HOME ABOUT =SIGN MAKING OF BOARDS AMBITION CONTACT

UNIQUE DESIGNS

Each WasteBoard is entirely unique. That’s because The small imperfections you might discover on each
they are crafted by hand. The selection of bottle board are no production flaws but signs of our love
caps is hand picked. With sheer muscle force we and dedication to the process. We hope you feel the
press the caps into the mould. same.
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Publicatie van
Urban Factory:
from Urban Waste to Circular Products

https://readymag.com/urban
factory/afvaltotproduct/

URBAN FACTORY

FROM URBAN WASTE TO CIRCULAR PRODUCTS

Ot Product

Inspirerende cases: opiwerpen met gerecw | ;materlaal

\ Q

7

Is a second or third life possible for ...?

» plastic consumer waste
with FabCity and WastedLab

» rubber car tires used as granulate in soccer fields
with Granuband and Joosten Ecodak

* post-consumer plastic waste in 3D printing
with Refilment and CRES

» used bricks in 3D printing of buildings
with BAM en Universal Architecture

» waste from renovation projects
with Amsterdam Arena
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Daarbij kijken we naar unieke materiaaleigenschappen, toepassingsmogelijkheden, accpetatie,  circulariteitsimpact, business case en business model etc.

Doorlopen publicatie, beginnend bij kunststof, dan organisch, tot slot textiel 

https://readymag.com/urbanfactory/afvaltotproduct/�
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- “From coffee waste to CoffeeBased”
Camoling Combining coffee residue with a biobased and biodegradable binder.

Cgffebe grcc)iunlds t\.NIth Material research and product design by students in the minor Start-
idleEa sl pleial e up Your Business in Technology and by graduation project of Marjet
de Jong, student Product Design.

www.coffeebased.nl

e .

|

www.biobasedplastics.nl



http://www.coffeebased.nl/�
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Combining
organic waste with
biobased plastics

PLANQ: 100% biobased fibre board

Combining plant residues with a biobased binder
for board materiaal for flat pack designs

Graduation students Built Environment




Furolite &

W Amsterdam University
’5 of Applied Sciences Material selection and design for a modular table screen

Experimenting with material combinations of biobased
plastics and organic waste. Research into acoustic properties

Combining and perception.
organic waste with Graduation research with honours by Lisanne Jasperse,
biobased plastics student Product Design
Modulair tafelscherm

In hoogte opbouwbaar en modulair inzetbaar
oor werknissen, bjdelijke rummtes of

afscheidingen, belhokken, en opbouwbaar of

opbergbaar tegen wand

190 cm

|94 cm

Bl cm
tateldiepte

95
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Manouk zal meer over haar onderzoek vertellen tijdens één van de workshops


W Amsterdam University
z of Applied Sciences

Combining
textile waste with
biobased plastics

Experimenting with textile waste streams

Glasses case made of jeans fibres of
G-star combined with PLA

Experiments and design by students HVA,
minor New Materials
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Research project
(2015-2017)
in cooperation with:
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5o
EVALUECENTRE

MOD\NT

Oncemamamoranisatie voor mada, imoreur, tapit on toxtel

Supported by:
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Nationaal Regieorgaan
Praktijkgericht Onderzoek

RECURF: Re-using Urban Fibres and Biobased
Plastics in Urban Products

products for
interior and exterior

biobased y.x textile
feedstock RN waste
produgh fa@ication
%
biobased ’” . fibre.
plastics ‘i processing

new material
combinations
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* e.g. interior products for Starbucks made of burlap coffee bags

SYCOPANY

GEEFGOEDDOOR
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Creating and testing material samples

From fibres, wovens and non-wovens to material
samples with pressing technique.

Evaluating mechanical and esthetical properties.
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of Applied Sciences ) )
Fist results of ongoing work.

Experiments and design by students HvVA
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DESIGNING with
ALERNATIVE MATERIALS

a M w0 NP

Find and use the unique characteristics of the material

Match with the desired functionality and appearance of the product
Tune the material and production process for its purpose

Check the perception of the material in combination with the product

Make the material and its origine part of your story
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More information at: Follow us:
www.hva.nl/recurf @HvAUrbanTech
www.biobasedplastics.nl @ingeoskam

Een nieuw plantaardig

3D PRINTING
BIOMATERIALS

TERARETE & BT A LR AR R LA B ST

Ontwerpen met
biobased plastics

J
Signs yoor » - e R
overzichtelijker O [EEESS=—=-- J Maak biobased

plastics herkenbaar

A2 L 1

EGRESN
YILLAGE

ONTWERPEN MET
BIOBASED PLASTICS

UNIEKE EIGENSCHAPPEN EN
INSPIRERENDE TOEPASSINGSMOGELUKHEDEN
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http://www.hva.nl/urbantechnology�
http://www.hva.nl/recurf�
http://www.biobasedplastics.nl/�
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