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PROGRAM

SPOR 1 - Materialer

11.20 Genanvendelige materialer

Karen Marie Hasling / Designskole Kolding
11.35 Genanvendte Materialer &

Waste anvendelse / Shaping Shells

Lotte Jergsholm Nerup / KEA

Jakob Bladt Jensen / Designskolen Kolding
12.00 FROKOST / Networking
15.00 Wood waste - Rewood

Namurol Charoencharatkun / Det Kongelige Akademi
15.20 Paper waste

Spriha Chokhani / Det Kongelige Akademi
13.40 Rockfon

Henriette Nielsen og Bo Jargensen / Rockfon
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INDLEDNING

Genanvendelighed handler om mere end blot at mindske spild - det
handler om at se potentialet i det, vi allerede har. Om at udnytte

de ressourcer der allerede er udvundet og mindske udvindingen

af nye virgin materialer for derved at udtamme eksisterende
ressourcestrgmme. Materialer, der engang var slutpunktet i en cyklus,
kan med de rette teknologier og tilgange blive begyndelsen pa noget
nyt.

Tanken bag dette katalog er at styrke tekstil-, mgbel-, mode- &
livsstilsbranchens viden om genanvendelige materialer, samt give
ideer og inspiration til at indtaenke materialer som genanvendelige og
dermed som ressource i en fortlabende vaerdikaede og produktion.

Der er forsegt en kortlaegning over de mest gaeengse materialer
med potentiale for genanvendelse og kompendiet definerer et
repraesentativt udvalg af eksisterende genanvendelige materialer,
herunder ogsa de genanvendte materialer, som kan erstatte de
nuvaerende mest anvendte virgine materialer.



GENANVENDT VERSUS GENANVENDELIG

Design til genanvendelse
"Designing af recyclable product and using recycled material

to replace virgin materials”
(Maris, Froelich, Aoussat & Naffrechoux 2014)

Genanvendt materiale
"Et materiale, der bestar helt eller delvist af materialer, som
har vaeret en del af et eller flere materialers og produkters
tidligere livscyklus.”

Fra LDC projektet. Genanvendte materialer 2023

Genanvendeligt materiale
"Et materiale, der kan indga i en ny livscyklus efter afslutningen

af sin nuvaerende livscyklus, kaldes genanvendeligt.”
Fra LDC projektet. Genanvendte materialer 2023



Bring ideas to life
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METODISK TILGANG

Hvad skulle vi sperge om?

Konkretisere perspektiver pa genanvendelighed, cirkularitet,
levetid

Indsamle generel information, brugsfase, styrker/svagheder

Hvem skulle vi sparge?

|dentificere relevante danske brancheorganisationer
og materialeproducerende og/eller anvendende
virksomheder*

Hvordan skulle vi sperge?
Udvikle en faelles spgrgeramme med spgrgeskema og/eller
interview



GENERISKE MATERIALER

PRODUKTEKSEMPLER

CASEEKSEMPLER




Genanvendelse, cirkularitet og levetid
Genanvendelsespotentiale

Genanvendelsesproces

Levetid

Vedligehold og pleje

Bortskaffelse

Certificeringer og maerkninger

Kategori for genanvendelse

Generel information
Beskrivelse af materiale
Materialeingredienser
Premstillingsproces
Udviklingsstadie*

Oprindelse og produktionssted*
Virksomhed*

Virksomhedens virkefelt*

Egenskaber og anvendelse
Fysiske egenskaber

/Estetiske egenskaber

Anvendelse

Styrker og udfordringer
Styrker

Udfordringer

Faktorer der kan pavirke genanvendelighed



_~ALUMINIUM.
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GENANVENDELSE, LEVETID OG CIRKULARITET

Genanvendelighedspotentiale
Aluminium har et hejt
genanvendelsespotentiale og kan
recirkuleres uendeligt uden at
miste kvalitet. Bade primaere og
sekundaere aluminiumprodukter
kan genanvendes, hvilket sparer
op til 95% energi sammenlignet
med produktion af ny aluminium.
Genanvendelsen omfatter alt

fra daser til byggematerialer.

Alle former for aluminium er
genanvendelige, men blanding
med visse metaller kan pavirke
kvaliteten. Materialet kan
genanvendes i nye produkter,
sasom bildele, bygningselementer
og emballage. Processen kraever
mindre energi og reducerer CO2-
udledningen betydeligt.

Genanvendelsesproces
Aluminium genanvendes ved

at indsamle, renggre og smelte
det ned. Processen kreever ikke
tilseetning af virgin materiale,

men kan inkludere sma maengder
legeringsmetaller for at forbedre
egenskaberne. Smeltning sker ved
hgj temperatur, hvilket kraever
energi, men er langt mindre

end ved primaer produktion.
Granulering kan ogsa anvendes
til specifikke applikationer.

Levetid

Aluminium har en fremragende
holdbarhed og kan vare op til
50 ar eller mere, afhaengigt af
anvendelsen og miljget. Det er
korrosionsbestandigt og kraever
minimal vedligeholdelse.

Vedligehold og pleje

Aluminium kraever minimal
vedligeholdelse; rengering med
mild saebe og vand anbefales for
at bevare udseendet og forhindre
korrosion. Anodisering kan
forbedre beskyttelsen.

Bortskaffelse

Aluminium kan bortskaffes
gennem genbrugsprogrammer,
da det er 100 % genanvendeligt
uden kvalitetstab. Der er ikke
kemisk affald fra aluminium i ren
form, og skrot kan recirkuleres
til nye produkter i forskellige
industrier, hvilket understotter
cirkularitet og reducerer
ressourceforbruget.

Aluminium stgbning, Hydro.

Certificeringer / maerkninger
Aluminium kan certificeres under
ASI (Aluminium Stewardship
Initiative) for baeredygtig
produktion og ansvarlig sourcing.

Kategori for genanvendelse
Aluminium kan genanvendes
uendeligt uden kvalitetstab, hvilket
gor det muligt at recirkulere i
samme produktion eller anvende

i andre industrier. Genanvendt
aluminium kreever kun en brgkdel
af den energi, der bruges til at
producere virginmateriale.

Link(s)
aluminium.org
Aluminium Europe
Hydro.com

GENERELT

Beskrivelse af materialet
Aluminium er et let og

steerkt metal, kendt for sin
korrosionsbestandighed og
lave vaegt. Det anvendes bredt i
byggeri, transport og emballage.
Aluminium kan genanvendes
uendeligt uden kvalitetstab

og kraever kun en brekdel af
energien sammenlignet med
produktion af jomfrueligt
aluminium. Det kan anodiseres

EGENSKABER OG ANVENDELSE

i mange farver, hvilket gor det
attraktivt i design.

Materialeingredienser
Aluminium bestér hovedsageligt
af aluminiumoxid, udvundet fra
bauxit. Det kan ogsa indeholde
legeringsmetaller som kobber og
magnesium m.m for forbedrede
egenskaber.

Fysiske egenskaber

Aluminium er et let og

holdbart metal med en hgj
styrke-til-vaegt-forhold. Det er
korrosionsbestandigt og har

en fremragende elektrisk og
termisk ledningsevne. Aluminium
er ogsa genanvendeligt uden

at miste sine egenskaber.

Det kan anodiseres for at

STYRKER OG UDFORDRINGER

forbedre slidstyrken og
modstandsdygtigheden over for
korrosion. Desuden er det let at
forme og bearbejde, hvilket gar
det ideelt til mange anvendelser.

Anvendelse

Aluminium anvendes bredt i
transportindustrien til fly, biler
og tog, da det reducerer vaegt og

Styrker

Aluminium er et let, staerkt

og korrosionsbestandigt
materiale, der er ideelt til mange
applikationer. Det er meget
formbart og kan anvendes til
komplekse designs. Aluminium
har fremragende varme- og
elektrisk ledningsevne. Det er
genanvendeligt uden tab af
kvalitet, hvilket gor det til et
baeredygtigt valg. Genanvendelse
kraever kun 5% af den energi, der
bruges ved primaer produktion,
hvilket reducerer CO2-udledning-
en betydeligt. Desuden kan
aluminium anodiseres i mange
farver, hvilket giver mulighed for
aestetisk tilpasning til forskellige
designprojekter.

Udfordringer
Aluminiumproduktion er
energikraevende og medfarer
hgje CO2-udledninger. Selvom
genanvendelse er effektiv,
kraever det stadig energi,

og det er vigtigt at overveje
energikilden. Derudover

kan der opsta udfordringer
med affaldshandtering af
aluminiumprodukter, iszer hvis
de er forurenet med andre

materialer. Produktionsprocessen
kan ogsa involvere brug af
kemikalier, der kan have negative
miljepavirkninger, hvis de ikke
handteres korrekt. Endelig er
markedet for aluminium fglsomt
over for prisudsving, hvilket kan
pavirke tilgeengeligheden og
omkostningerne ved materialet.

Faktorer som pavirker
genanvendelighed
Aluminiums genanvendelighed

g

Fremstillingsproces

Aluminium fremstilles ved
elektrolyse af aluminiumoxid,
der udvindes fra bauxit. Farst
raffineres bauxitten til alumina,
hvorefter den omdannes

til flydende aluminium i en
elektrolysecelle. Den elektriske
strem far aluminium til at aflejre
sig pa katoden, hvorefter det
opsamles, formes og kan derefter
bearbejdes yderligere.

oger brandstofeffektiviteten.
Det bruges ogsa i byggeri

til vinduer, dere og facader

for sin holdbarhed og lav

vaegt. Derudover anvendes
aluminium i emballage, elektriske
komponenter og inden for
mobeldesign.

péavirkes af forurening fra andre
materialer, som kan forringe
kvaliteten af det genanvendte
aluminium. Desuden kraever
genanvendelsesprocessen
praecise temperaturer for effektiv
smeltning og formning. Det er
vigtigt at sikre, at aluminium er
fri for kemiske stoffer, der kan
hindre genanvendelse, og at der
tages hensyn til dets oprindelse
og tidligere anvendelser for at
bevare kvaliteten.

&

stebelegeringer, Hydro®
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PRODUKTEKSEMPEL

Virksomhed
Rockfon

Virkefelt

Rockfon udvikler og seelger
indenders akustiklgsninger
til veeg, loft og zoneopdeling i
stenuld.

Materiale
Stenuld udvundet af basalt.

Materialebeskrivelse

Color-all® og Blanca® leveres
som modulplader med en tykkelse
fra 15-40 mm.

Materialeingredienser
Stenuld, genanvendt stenuld
binder. Produktet bestar

altid af 29-64% genanvendt
stenuld, afhaengigt af hvor
meget genanvendt stenuld
virksomheden har tilgengeligt.

Udviklingsstadie

Materialet er tilgengeligt og
der videreudvikles lgbende pa
produktsortimentet.

Geografisk oprindelse og
produktionssted

Basalt fra et stenbrud i Polen.
Produktion i Polen, Frankrig,
Belgien og en mindre andel i
Danmark.

Fremstillingsproces

Basalt smeltes ved op til 1500°C.
Det smeltede materiale lober
over pa et spindehjul. Herfra
traekker en luftstrem fibrene fra

spindehjulene ind i spindekamre.

Bindemiddel og kelevand
tilsaettes. Afstevningsmiddel
paferes for vandafvisende
egenskab og mindskning af stev
under skaering. Herefter haerdes
materialet i en haerdeovn.

Kategori for genanvendelighed
Materialet bestar af post-
consumer- og post-industrial
waste. Materialet kan

genanvendes i samme produktion.

Link(s)

www.rockfon.dk

Datablad, Rockfon Color All
Datablad, Rockfon Bianka

EGENSKABER OG ANVENDELSE

Fysiske egenskaber
Stenuldspladerne er fugtresistente
og der dannes dermed ikke
bakterier i stenulden. Pladerne har
desuden gode brandhzemmende
egenskaber foruden de akustiske
fordele. Blanca® pladerne

har saerligt lysreflekterende
egenskaber.

Astetiske egenskaber

Blanca® er en glat, helmat og
ekstrahvid plade.

Color-all® findes i 34 forskellige
farver. Pladerne er glatte og har et
mat fleece udtryk.

Anvendelse
Stenuldspladerne anvendes

GENANVENDELSE, LEVETID OG CIRKULARITET

Genanvendelighed

Materialet kan recirkuleres i
samme type produktion, et ukendt
antal cyklusser, uden at kvaliteten
forringes. Dette gzelder hele
materialet.

Genanvendelsesproces

Rockfons egen
genanvendelsesordning -
RockCycle sker gennem en
specialiseret tredjepart for at sikre
et hejt kvalitetsniveau i processen.
Deres samarbejdspartner, RGS
Nordic, kvalitetstjekker og sorterer

STYRKER OG UDFORDRINGER

materialerne inden de granulerer
det og sender det videre til
Rockfons egne fabrikker. Den
genanvendte stenuld blandes med
nyt stenuldsmateriale og binder og
bliver herefter til ny produktion.

Levetid

Hvis produkterne vedligeholdes og
plejes korrekt, er udgangspunktet
en levetid pa 60 ar.

Vedligehold og pleje

Almindelig rengering i form af
stevsugning og afterring med en
fugtig klud.

Styrker

Stenuldsprodukterne har en lang
holdbarhed, samt gode akustiske,
fugtafvisende og brandheemmende
egenskaber. Derudover kan
materialet granuleres og indga

i ny produktion af samme type
produkter. Dermed er materialet
genanvendeligt.

W,

!ﬁf

Udfordringer

For at omdanne basalt stenen

til stenuld kraever det et
smeltningspunkt pa op imod
1500 grader. Rockfon arbejder
med forskellige muligheder for at
optimere dette.

il

saerligt i sterre byggerier og

kun en lille andel til det private
marked. De anvendes seerligt til
regulering af lyd og til optimering
af arbejdsmiljoet.

Eksempler pa steder er kontorer,
uddannelser, detailhandel, fritid
og sport samt indenfor sundhed
og pleje.

Bortskaffelse

Anden form for bortskaffelse
skal ske i henhold til vejledende
sortering pa genbrugspladser.

Certificeringer / maerkninger
Cradle to Cradle® Selv certificeret,
M1 - Emission Classification of
Building Materials, The Indoor
Climate Label.

Faktorer som pavirker
genanvendelighed

Der er umiddelbart ikke nogen
kendte faktorer som pavirker
muligheden for genanvendelse.

dlor-All, Redkfon




REWQOD. FrA TREAFFALD TIL NY ANVENDELSE

Uddrag af kandidatspeciale fra Det Kongelige Akademi.
AF: Cand. Arkitektur, Narumol Charoencharatkun

Tra anvendes til alt fra mabler 6l byggeri. Projektat
Rewsod handler om at genanvende traaffald fra
savvarker til nye formal, s det kan reintegrares

i vasrdikaden, skabe hejere vasrdi og bive et

og styrker. Processen resulterede | flere mulige
materialeanvendelser og et nyt materiale,

kaldet Rewood. Rewood bestr af mere tra

end bindemiddsl, hvilket giver materialst

som evnen til at modsta

salgbart. brugbart materiale. Proj afsati
tramets livscykius, traindustrien og sporbarheden pa
produkter, far de nér forbrugeren. Trasindustrien
starter i skoven, hvor de farste 45% af traset

sendes il papirindustrien, 10% udger spild ved
famldning af trazet, o yderiigere 45% allokeres

il savvarket, som sender traet viders til

vagt uden at kollapse - of desuden bevarer sin
komposterbarhed.

Rewood er bemarkelsesvardigt i holdbarhed og
evne til at bevare sin form under pres. Materialet
kan fremstilles bads luftigt og let, og i forskellige

oF byzseindustrien.

Det er denne stape af trasets cyklus - ved savuarkat
- som dette projekt fokuserer pa.

Det meste trazaffald genereres i sanvaerket,

hwor op 6 50% af trestammerne ender som

affald svarerende til cirka 260.000 tons affald

om éreti Danmark. Tree skares flere gange

under produktionsprocessen, hwilket resulterer i
forskellige former og starrelser af raafiald, der
ophobes i sawarket.

Byggeindustrien. iser, er | stigende grad afhangig
af tres, hvilket afspejler mangden af traaffald, der
vil blive skabt i fremtiden. “Det. vi drammer om. er,
at det kunne bruges til noget, der var mere genialt.
som man kunne f en hajers vaerdi for, s det blev
en mere ardifuld ressource - den ugvikling gar
lidt langsomt.” (Tra=- og Mebelindustrien & NIRAS,
2023).

Projektets fokus har varet at bevare
trmmaterialets hnmpﬂslarharhed og samtidig

afdet traaffald.
Overfladen er udviklet gennem fnr-slg med
gelatine, huor overfladen skiftede fra ru tl glar,
indtil vi opnaede en balance | kompositionen, fwar
overfladen fremstar bled. men fast.

Emballagematerisler er designet til at beskytte
produkeer mod skader under forsendelse

polystyren) bruges ofte til at sikre genstande
under transport og oplagring, is=r til tunge,
skrebelige eller uregelmassigt formede varer. EPS
er et almingelige anvendt materiale til packaging,
der eger en sikker produktlevering. Sehvom
materialet er 100% genanvendeliz, biiver kun 35%
genanvendt mens resten ender som restaffald.
Ved at erstatte EPS med Rewsod tilbyder vi et
baredygtigt alternativ. Traaffakdet bruges normalt
til biomasse, mens Rewood forlznger rzafaldets
Irvscyklus i form af packaging. Nir et givent
produkt er ndet sikkert frem bl kunden. pakket i
Rewood emballage, kan Rewood vende tilbage som
biomasse til energiproduktion. En fremtidig model
kunna vamre st udvikle st affsldsindssmiingssystem

opna fuld
industripraksisser finges ey pmdulﬁerpa
markedet, der er genanvendelige, og endnu f=re,
der er komposterbare. Dette projekt arbejder for at
imadekomme denne mangel o sikre, at materialet
forbliver miflavenligt og naurligt kan nedbrydes.
Treaffald har stort potentiale, da ders egenskaber
og styrke minder meget om nyt tra, men form

produkter
EIIErny emballage. Som det er nu, o Rewoods
komposteres i naturen som trasfiis eller i en
biobeholder og siledes vende tilbage til naturen.

Som emballage har Rewood en rundet bund for at
forhindre, at emballagen smtrer sig fast i kassen,
igesom udskaringer | emballagen reducerer

og starrelse gar det vanskeligt
materislet i sin nuvasrende form. Derfor skal det
innoveres.

Projektet er udviklet gennem en materizledrevne
proces. Farst handler detom at forsth
traaffaldets egenskaber, demasst felger
materialeeksperimenteme. Her anvendte vi et
bichaseret bindemiddel for at bevare materialets
komposterbarhed. Detre eksperiment forte
&l flers analyser og sksperimenter, hor hver
fremviste forskellige

uget og letter )
Derudover ger embalisgens sfrundede kanter
det mere behageligt at hindtere. Det natrlige
trzlignende materiale giver en mere stoflig
fornemmelse, nar man pakker produktet

ud. Rewood forbedrer saledes ikke kun
kundetilfredsheden og wktiliteten, men giver ogsa
millomzzssige fordele

Rewood er med andre ord en baredygrig lasning
til komposterbar og genanvendelig emballage.
Materialet indtzenker problemet med affald efter

forbrug s& bade producent o forbruger kan
traffe ansvarlige valg. reducere affald og forhindra
miljeproblemer forirsaget af forkert bortskaffelse.

Taktil

Projektet er inspireret af bide Tra- og
Mebelindustrien (TMI), Grenagergérd Sawvaerk
g PA Sawvaerk. som har leveret materialer, stiet
til radighed i forbindelse med beseg og indsigti
deres produktion, samt muliggjort direkte kontake
med eksperter. Gennem hele processen har
Grenagergard Savvazrk hjulpet med at udvikle
det nye materiale ud af deres tr=affald, baseret
pé en dyb forstielse af markedet, materislets
egenskaber og dets fremtidige potentiale.

Links
Instagram: @nau.work
Linkedin: Narumol Cllimencharalkun
Email: narumol.chr@gm:
REWOOD pa Det Knnge[lgz Akademi

wwwgroenagergaard.dk
www pasavvaerk dk
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DERUDOVER...

Genanvendte materialer versus baeredygtighed
Anders Kofoed, Malbar

Sektorspecifikke genanvendelsesstremme og ‘teknologier
Plast
Rasmus Grusgaard, Plastikindustrien

Tree
Tanja Blindbaek Olsen, Trae- og Mgbelindustrien

Stal
Jorn Nielsen, Dansk Stalinstitut

Tekstil
Mette Lindgaard, Dansk Mode & Tekstil
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EFTERREFLEKSION

Hvad sker der i genanvendelsesprocessen?

Hvor meget og hvordan nedbrydes og efterfelgende
opbygges materialet?

Hvor meget 'nyt’ materiale tilfgjes og hvornar?
Hvornar defineres det genanvendte materiale?
Hvor/hvordan indgar det genanvendte materiale?

Hvordan kan det visualiseres?

13



Fa adgang til publikationen

Genanvendelige Materialer
ved at tilmelde dig her.

Nar den samlede publikation
ligger feerdig udsendes den i

en digital version via mail.
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LDC PROJEKT

GENANVENDTE
MATERIALER

Modfinansierct af .22 Danmarks

3 Lifestyled DesignCluster oeneuropmise ion 15, Erhwvervsfremmebestyrelse Genanvendte Materialer - 4. december 2024




LDC PROJEKT

PROJEKTSTRUKTUR
PROJEKTDESIGN
PARTNERE

FINDINGS & INDSIGTER
ANBEFALINGER

* e ctoln & NocionClictor Modfinansierot af .e2 Danmarks
iy iTestyleSDesignCluster [ [t A ——— Genanvendte Materialer - 4. december 2024



LDC PROJEKT

PROJEKTNAVN & PERIODE PROJEKTGRUPPE
Genanvendte Materialer 2023-24

& DetKongelige {f} =2
W Akademi | f°

PROJEKTEJER

Lifestyle & DesignCluster.

VIA University
Kea
FINANSERING

KOBENHAVNS ERHVERVSAKADEMI

Medfinansieret af ans LANMArks
Den Europamiske Union +»s  Erhvervsfremmebestyrelse

% ifestyle& DesignCluster. -::f'élfT:?:i:'u..-on 5 Erhveryst bestyrel i
Tegast » . Erhvervsfremmebestyrelse Genanvendte Materialer - 4. december 2024
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BACKGROUND

Wood is a versatile material with % —_— L e ea—— _

exceptional qualities, making it essential
for many uses. The construction industry
is increasingly relying on wood, leading
to a detailed review of the wood industry
and its challenges. 2
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% WHAT HAPPENS IN THE
0 WOOD INDUSTRY
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WHAT HAPPENS IN THE
WOOD INDUSTRY

The wasteful flow of wood industry
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@ Battam
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Construction
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WHAT HAPPENS IN THE
WOOD INDUSTRY

The wasteful flow of wood industry

AL

{Quach A, 2023

Bartam
Tra- og Mobalindustnen. 2023)
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Saw log ——> Sawmill

50%
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Sawdust Offcut
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from wood was

01 BACKGROUND

“What we dream of is that
wood residue could be used for
something more ingenious, that

you could get a higher value
for, so that it becomes a more
valuable resource.

That development is a bit slow. ”

s M) .
Migheliticus
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HOW WOOD RESIDUE
IS GENERATED

The production flow in the sawmill

[Swaechiah Fevum far Wood Techinalogy, 2023

REWOOD - from wood waste 1o new use
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Harvesting

—

Sawdust

Woodchip

Sorting
& transport

za MK
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e

Log sorting
& remuneration measurement

Sawdust

Woodchip
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Irrigation
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Sorting
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omD
)

Woodchip

.

Offcut

Warehousing & transport
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Labelling packet stacking
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HOW WOOD RESIDUE
IS GENERATED

The production flow in the sawmill

(Sl Fevum far Woeod Technalogy, 2023
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““ HOW CAN I REPURPOSE WOOD RESIDUE FROM SAWMILLS FOR ”
APPLICATIONS IN DESIGN OR ARCHITECTURE ?
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PROJECT APPROACH

ConatrucHon

Implement
IncUstey P

Evaluate

-~ -

-

S —-—-

Material driven process

Discover & Define the Problem Develop & Design the Solution Refine the Solution
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BARK

SAP WOOD

HEART WOOD

RAYS

PITH
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BARK

SAP WOOD
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size of flake
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Remarkably
lightweight and thin
Capabie of . Absorbs liquids
Preserve the interior withstanding readily, transforming
of wood substantial pressure into mud like

Bark hardens Extremely
sesssasansnseses significantly when lightweight and «ssssvsrencnes .
dried fluffy

Sessrasararannnns
srrereres
dessrrrararnnnnnn

Besdsssstsbunanantnsrnne
sessasrmrarnnnnnn
sesssanns

SHAVING - - & B0 "% sawpust

.
.
.
.
.
.
.
.

4esssrersrrranans
sssssssssnassnnne

“ssssssnnusnanasestaann

, fessssns Thick and hard
o Exhibits distinct Has the abllity to Texture can vary

Flexibility to curve textures on its front absorb and release between fibrous or

when exposed to +eeeeeeest and back sides moisture efficiently Q""'?'y ?g”’bs """ dusty, depend on the
moisture quics cutting machinery

used on the wood.
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STATE OF THE ART

PRODUCTS
IN THE
MARKET
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Decomposition
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EXPERIMENTAL METHOD

v d !,

ey

FIBER

Bark
Woodchip
Shaving

Sawdust
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v

BINDER

Flour
Starch

Harelim
Mycelium
Clay

Gelatin

06 MATERIAL EXPERIMENT

v

Airdry
Hot air dry
Dehydration

Cooling

v

e

0

PROPERTIES
CHECK
Hard

Semi-flexible

Flexible
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EXPERIMENTS

06
break down the wood starch & chip four & wood harelim & wood clay gelatin & wood gelatin, flour & wood mote wood than binder

. .

03 05 07 10 12 14

starch & dust flour, mycelium gelatin, flour & dust effect of glycerin surface test
gelatin & wood
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EXPERIMENTS

A C E
Break down Starch & flour Mix of binder Gelatin More wood
the wood than binder
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A
Break down the wood

01
break down the wood

- The wood residue received from the sawmill comes
in various sizes.

- The experiment aims to find a way to break it down
in large quantities in a short amount of time.

< Simply grinding woaod chips with water and letting
them air dry overnight reduces the wood particles to
a size suitable for further experiments.

- Grinding shavings with water makes them powdery
and lightweight when dry.

Following the paper-making methed, boil the wood
with soda ash. It takes a long time for wood chips to
become softer.

For bark, the beiling time is shorter, but it needs to
be ground again into small particles.

REWOOD - from wood waste 1o new use 06 MATERIAL EXPERIMENT 33/84



B
Starch & flour

04
flour & wood

+ Excepticnally hard

+ Sawdust helps bind wood chips
together

+ Cannot bend

02
starch & chip

« After drying, the material becomes
hard but remains very fragile.

+ Upon removal from the mold, it
breaks easily.

05
flour, gelatin & wood

- Its strength is similar to starch and

03 dust,
- It molds easily because the gelatin
starch & dust retains moisture within the starch,

making it hard to dry.

+ Excepticonally hard
: + Heavier than only starch and chips
. + Can withstand pressure from various
- angles
+ Over time, it can start molding if they
are exposed to moisture,

jWaste 1o new use 06 MATERIAL EXPERIMENT 34/84




C
Mix of binder

07
mycelium

+ Wood used for mixing with mycelium must
be very clean anc dry,
Extensive research is needed due to the
many steps and complexities involved,

06
harelim & wood

Harelim is made from rabbit skin and needs to
be soaked in cold water overnight and applied

while hot, 08
The material is sturdy and resilient,
Difficult to break. clay

- Clay can mix well with woodchips and
sawdust.
Incorporating woodchips and sawdust
into clay causes them to combust during
firing, making the clay lighter,
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D
Gelatin

11
gelatin, flour & wood

09
gelatin & wood

The addition of flour makes the
material flexible while maintaining its
translucent quality

- Gelatin is frequently used in recipes for creating
bio-based materials.
The combination of sawdust and gelatin results
in @ material that holds together maore effectively
than other binders,
Molds are crucial in this process because the
material can either bend away from the moid or
stick to it and pull it away.

10
gelatin, flour & dust

Pouring the mixture thinly into the mold
allows it to become a flat, thin sheet when
it dries,

Due to its thinness, the material ¢an be
translucent and stretchy.

However, if stretched too hard, it will not
return to its original shape

12
effect of glycerin

The softness or hardness of the
material is determined by the amount
of glycerin

More glycerin results in a softer
material, but it also extends the curing
period,

D - from wood waste to new use 06 MATERIAL EXPERIMENT 36/84




E

13
more wood than binder

Develop further from the gelatin mixture by reversing the recipe
to use maore wood than binder,

- The result is that wood residues still stick together well, even
when combining more than cne type of wood residue.

14
surface test

- Using more woed than binder in the experiment enhances
the wood texture of the surface layer,

- This approach refines the surface layer from previous
experiments, eliminating roughness and improving material
application.
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06 MATERIAL EXPERIMENT
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HOW CAN I UTILIZE REWOOD IN A MANNER
THAT MAXIMIZES ITS STRENGTH WHILE
ENSURING ENVIRONMENTAL SUSTAINABILITY ?

»
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Brittle Hard Flexible

T 7
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Hard Flexible

7
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REWOOD PROPERTIES

Foldable

Surface texture

Translucent
Recyclable
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TREE OF CHOICES

Em—

Chemical binder

Bio-based
binder

REWOOD - from wood waste 1o new use

—» Compostable

08 MATERIAL APPLICATION

Short term
usage

—3 Packaging

» Object

— Object

Architecture

element

Protective

’ packaging
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WHY PACKAGING ?

Most goods require packaging at several stages of The Packaging and Packaing Waste Directive (PPWD)
their product life. Packaging is defined in the curment  jcuspean Sarliament and Cauncil 2024)

Packaging and Packaging Waste Directive as ‘products
made of any materials of any nature to be used for

Nordic Bioplastic Conference 2024
{Tih April 2024)
+ In2021, the EU generated 84.3 million tonnes of

+ By 2030, all packaging in the EU must be + Extended Producer Responsibility (EPR) in

the containment, protection, handling, delivery and
presentation of goods, from raw materials to processed
goods, from the producer to the user or the consumer’

1

March 2024: Provisional
Agreement Reached between
Council and Parliament.

packaging waste, averaging 188.7 kg per person
- an increase of 11 kg per person comparad to
2020,

From 2010 to 2021, packaging waste per
inhabitant rose by 22.5%.

The PPWD outlines measures to prevent
packagingwaste, promote packaging reuse,and
enhance recycling and recovery of packaging
materials,

reusable or economically recyclable.

Starting January1,2030, all packagingsold inthe
EU must be recyclable, except for those made
from lightweight wood, cork, textiles, rubber,
ceramics, porcelain, or wax.

The EU's chemnical policy aims to establish non-
toxic material cycles and reduce the presence
of hazardous substances in products, including
packaging and food packaging.

+ All packaging designed for recyclability
+ Recycled Content Target in packaging at 35%
« Recycling target set in PPWD for all packaging waste at 70%

Denmark will take effect in July 2025.

The challenge with packaging lies in consumer
behavior, making recycling rate lower than it
should be.

Bioplastics can serve as an alternative material
to traditional plastic for packagina.

+ However, bioplastics often resemble regular

plastic, leading to consumer confusion and
incorrect disposal.

Recycled Content Target in
packaging at 65%

« Extended Producer Responsability (EPR) in Denmark comes
into force
- Recycling target set in PPWD for all packaging waste at 65%

All Packaging
recyclable at scale

REWOOD - from wood waste to new use 08 MATERIAL APPLICATION 48/84



WHY PROTECTIVE PACKAGING ?

to protect and
destruction d
Ire varous tyy
packaging, including inflatable ar pillows, bubble wrap

and polyvt Paper dunnage and void

s or other
tion. For p

Q or unitizing, stratcn
wiap and strapping are comy y used EPS packagin
(Expanded Polystyrene) s also frequently employed tc

SNsuUre proaucts remain secure during transit and storaqe

Fxample progucts that still use ERPS as protective

packaaing

TVs and computers
White

Household appliances

Furniture

REWOQOD - from wood waste 10 new use

ﬁ
HEAVY
MERCHANDISE

FRAGILE
MERCHANDISE

COMPLICATED
OBIJECTS WITH
NON-FLAT SURFACES
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Koebenhavns Kommunes
mark packaging fillers
as residual waste which
go to incineration

(Crmracte for Aol og Rescucer, 2024)

REWOOD - from wood waste 1o new use

08 MATERIAL APPLICATION

only 35%

post- consumer EPS
packaging go to recycle

JERS brorct 2027

only 58%

of the danish
municipalities collect
EPS via recycling sites

{Mede-Anderson C, J027,
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MATERIAL COMPARISON

Weight

Recyclability

Post-consumer
packaging recycling
rate

Compostability

Global Warming
Potentail
(GwWPR)

Use of fresh water

Chovocienzanon

gocaning o ENT

Dissolve test

REWOOQOD - from wood waste 1o new use

EPS
(Expanded Polystyrene)

30 kg/m?

1005
infinitely

5%

500 year
to break down
and may never disappear

2268 kg, CO.eq.

| kg af rmuaxtecoc)

0008 m*

) kg of matencol

EPS does not
dissalve in water

08 MATERIAL APPLICATION

Corrugated
cardboard

689 ka/m®

0%
7 times

60 %

60 days
Lo decompose

0.268 kg. COeq.

kg of motoenal

0003 m’

[ g & moterial

After one hour,

cosrrugatad cardboard
becomes softer.

[T

350 kg/m?

100%

180 days
to decompaose

0.009 kg. CO2eq.

| g of motevas)

D1 e redO0d [Vocess)

000008 m*

|y of mictevial

(before the renwood process)

After one hour, rewood
breaks down Into small
pieces.
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MATERIAL COMPARISON EPS

Corrugated
(Expanded Polystyrene) cardt?oard Rewood
R EaETR
.\\ ?- b .‘? . \
\ \\ .-:“." : . Bt 4o e

A
)’

B ofliee s A

Mechanical test
{3 point bend)

The maximum bending

he maximum bending

strength of EPS s strength of corrugated strength of REWOOD
approximately 18 kg cardboard is approximately 1S approximately 40 kg
before it breaks. 95 kg befare it breaks before it breaks,

REWOOQOD - from wood waste 10 new use 08 MATERIAL APPLICATION



DESIGN
DEVELOPMENT
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@ Woodchip & shaving ® Grinded woodchip & shaving

Ingredients mau Ingredients sy
Weoeachip 20 Cnnded woodchip
Shaving 40 Shaving

Galatin 3 Catlatin

Chycerin 1 Clycenn

Vinegar 1 Vinegar

Water 20 Water

REWOOD - from wood waste to new use 09 DESIGN DEVELOPMENT

20
20

20

Grinded shaving & sawdust

Ingredients s

Grinded shaving
Sawdust

Gelatin

Clycarnin

Vinegar

Water

S..udy

54./84



SHAPE & LAYER DEVELOPMENT

&) Grinded woodchip
& shaving

REWOOD - from wood waste 1o new use 09 DESIGN DEVELOPMENT

Grinded woodchip @——
& shaving

Grinded shaving @—Q

& sawdust

@ Grinded woodchip
& shaving

55/84



SHAPE & LAYER DEVELOPMENT

Using woodchips as they are allows
the material to withstand the
weight of the product.

REWOOQOD - from wood waste 1o new use

Experimenting with  grinded
woadchips using the same method
as the previous experiment,
allows the material to capture
product details and provide better
protection.

09 DESIGN DEVELOPMENT

Combining two layers frem the first
andsecondexperimentsenablesthe
material to withstand significant
pressure while capturing fine
product details.

Changing the top layer to a more
refined mix of sawdust and grinded
shavings allows it to take the
perfect shape of the product, but
it takes longer to dry.

56/84



Smooth

SURFACE DEVELOPMENT

2 Rough
REWOOD - from wood waste 1o new use 09 DESIGN DEVELOPMENT 57/84
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= sessssesees Soft yet firm surface to the
touch.

Sessssssnans

The refined surface allows It ..iiviiiiiiiiiiisiniscscasisisiase,
to capture fine details of the
product.

Without the surface layer,
dhss the material can be used for
T T wwucts that require 5tfength
rather than a fine surface.

The combination of wood residues
depends on the purpose and the weight
of the product it will support, enabling
further material development,

REWOOD - from wood waste 1o new use 09 DESIGN DEVELOPMENT 58/84



DESIGN
PROPOSAL

REWOOD - from wood waste 10 new use
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Rounded bottom g
Pravents it from getting stuck at

the battom of the box

SN
\
\
1
]
i
s
’
.
‘nounded edges
Make it loes sharp
e on the edge
==
/
'l
]

Di | detail
sposa ail

Explain whiare 1o place It afteérwaurd

REWOOD - from wood waste to new use 10 DESIGN PROPOSAL 61/84



Middle layor

Gnndéed woodchip & shaving
Surface layer
Gnnded wooachip &
Grinded shaving

Surface |layat
Gnnded woodchip & Gnnded shaving

Surface fayer
Crinded woodchin &

Crinded shaving

Base layer

Woodchip & shaving

Middle layer
Grinded woodchip &

Middle layer

Grinded woodtchip & shavina
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Using Rewood as a material
for protective packaging has the
potential to alter the customer's
perception

REWOOD - from wood waste to new use 10 DESIGN PROPOSAL 65/84



MARKET OPPORTUNITY

Denmark is renowned for its design
objects, and some products still
utilize EPS foam in their packaging.

Rewood offers a solution to
improve the customer experience
when receiving these products,
particularly for luxury brands with
heavy and delicate items.

REWOOD - from wood waste 1o new use 10 DESIGN PROPOSAL 66/84



REWOOD
STRATEGY

FLO New use

&7 /84
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S
——f
\'/ Prot&ve m
EPS packaging Consumer
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REWOOQOD - from wood

4

waste 1o

new

11 STRATEGY

e—c— \.\g —— ﬁ% epe— WML

Protective

; Consumer waste
EPS packaging caollector

only 35%

of EPS is recycled



Residual
bin

®_. 8
N2 e e— pwtw —— (7| - ot

kagi Consumer vaaste
EPS packaging S lachar
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Sawmilll

of raw wood

REWOOD - from wood waste 1o new use 1 STRATEGY 75/84



Biomass

Sawmlll 50%
of raw wood

REWOOD - from wood waste to new use 1 STRATEGY 76/ 84



Sawmilll

of raw wood
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Sawmilll

REWOOD - from wood waste 1o new use 1 STRATEGY 78/84



Biomass

:

':::: ” = Post-consumat
Sawmlll e

Recovery
for energy production
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Sawmilll

Recycle
to new material -

-
-
-
---—-_--

/

e
---
- -m--
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Compost
in your
garden
¥ —
a Return
(L, @ to compost in
nature

DA
S Compost
ated in bio-bin

Sawmilll esidue Q00 g Consumes

REWOOD - from wood waste 1o new use 1 STRATEGY 81/84



Rewood offers a potential solution
for protective packaging by tackling
the problem of customer behavior

~ related to post-consumerwastethat
often evades the recycling process.
This packaging can decompose
naturally, allowing both producers
and consumersto make responsible
choices, reduce waste, and prevent
environmental issues caused by
improper disposal.

REWOOD - from wood waste to new use 82/84



CONCLUSION

REWOOQD - fromn
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REWOOD
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POTENTIAL APPLICATION ™S\ M//

- Translucency is present

- Durable in dry context

- Do not require adhesive for
attachment to the frame

- When overlapping, it adds
thickness and a distinct

aesthetic.

REWOOD - from wood waste 1o new use APPENDIX




OTENTIAL APPLICATr)N
7% /| }

REWOOD - from wood waste 1o new use

APPENDIX

R

|~ .\

- The \)andus; textures that

this matenal can create offer

‘aesthetic exploration

+ Blending both transluc:ent and

“solid ¢ elements

\

3




POTENTIAL APPLICATION

|

- Layering can enhance the material's o
capabilities, augmenting not only its U
visual appeal but also its technical
properties.

REWOOD - from wood waste 1o new use APPENDIX



POTENTIAL APPLICATION

- The combination of translucency
and solidity becomes even more
intriguing when tested with light,
enhancing its visual appeal.

REWOOQOD - from wood waste 1o new use APPENDIX



POTENTIAL APPLICATION

- Due to its ability to become thick and
flexibly conform to frames while also
exerting force on other materials.

- It can potentially serve as a substitute for
other materials with similar quality.

REWOOQOD - from wood waste 1o new use APPENDIX



POTENTIAL APPLICATION

REWOOQOD - from wood waste 1o new use

1a €

- Given its capacity to stick to other materials before

APPENDIX

drying, this material could be employed in designs for
disassembly.

- Facilitating the addition of new layers without the

need for cutting the material. This feature allows
for reuse and repurposing the material for other
functions.
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Introduction






What is Paper?




Environmental Impact of Pulp & Paper Industry
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Industrial Value-Chain of Pulp & Paper Industry

Wood

De-Barking & Chipping

Chemical / Kraft Pulping

Mechanical Pulping

Cleaning

-~

‘.’
5

Distributors/Print
Retailers

Consumers
Paper -Making

Bleaching

=4




Industrial value chain of Pulp & Paper Industry

Wood De-Barking & Chipping
-
~
Mechanical Pulping Distributors/Print
Ao bon 2 Wocd e Retailers
& Saw-Mill o
s\\ ~grz & Sxn<siat fom \\
~
o a Consumers
~

~
~
~

-~ o B
> ; o — N
~ = i »7 i
\, f o~ |
[ ” - aotent L
| -, ~
- : B ~
-~

3
Chemical / Kraft Pulping m
e
- Municipalities
s Waste paper segregation
s Waste Paper Trader

De-nking & N PR -

- 35

Becyc!ing_-M_ills



What happens to paper after it
Is recycled 5-7 times?



Paper Sludge

Paper -Making Waste Water Dewatering Paper Sludge
Treatment







Value chain of Paper Sludge.

=
v



Value chain of Paper Sludge.

Landfill Land- Spreading Inceneration



Approximate Production of Paper Sludge Yearly

40-50 kg

of sludge is created with
every ton of paper

12 tons per 405 Ha

can be spread on the land

16-20 million tons __
of paper sludge was produced o
in 2020

,,,,

Equivalent to size of France



Collaborating Partner
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Collaborating Partner
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Research Question



Research Question

How might we design a bio-based material
from waste paper sludge?



Sub- Questions

. What industrial production technique might be suitable for scaling it up?

. What strategies can be developed to utilize this waste for
economic as well as environmental benefit?



State of Art

IMRO0h L EOOnTN fpey - B0 IR

Bio-martie |5 a blo-based

material research by Hannah

The main motarial for the research s
waste poper
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Aveis B - T
Pamer b Mg 200§ (Tvy

NV ol
el

Terror chak s a prototype made from
recycled poper and Dankh Gigae
fucus

The aim of the exploration is o show the
use of minimal materials in order to cre-
ate a simple and functional

pestitn Datemaes

e g wah

Honexl ks a nontoxc recyclabde boords
made from up-cycling industrial papert
sladge. recycled paper into o healthy
and sustainable bulding material

OAtion Som
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UYL )

The tabie by Pulp Factory 5 mode from
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Stakeholder Map

Hartmann Packaging
Johan

Pasqual Arnella
Marti

Paper Artist
Radha Pandey

A
3
o
3 s
$ Mycelium Expert
< Adrian Rigobello
)
» :
® EnergiCentre i
[ Cabrina Chemist
% Adrian Hernandez
% Bustos $
A o
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Molecular Perspective




Narrowing it down to Hemp shives , hay , recyclable
paper, Hemicellulose pulp, and polypore mushroom.

These materials are easily available in different parts
of the world, where Hartmann has there factories.
Thereby promoting a chance for possible scale-up.




Molecular Perspective

Narrowing it down to Hemp shives , hay , recyclable
paper, Hemicellulose pulp, and polypore mushroom.

These materials are easily available in different parts
of the world, where Hartmann has there factories.
Thereby promoting a chance for possible scale-up.

Mono Materials - for easy decomposition and
material separation.

Cellulose with long fibres
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Plaster moulds were inspired by pottery industry

Positive & Negative moulds was inspired by plywood
industry

3-part 3d printed moulds was a inspired by the pulp
industry

Deckle & Mould from Paper Making technique




Plaster moulds were inspired by pottery industry

Positive & Negative moulds was inspired by plywood
industry

3-part 3d printed moulds was a inspired by the pulp
industry

Deckle & Mould from Paper Making technique

—
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Material Analysis

Properties

Easily mouldable.

Strong when mixed with other celluloses like
recyclable paper or natural resin.

Capture Mould Texture
Lightweight
Compostable

Continues to store Carbon




Material Analysis

Constraints

Needs support from other fibers or binders for strength.
Requires certain thickness for durability.

The manufacturing process is water and heat-
intensive.

Not water-resistant, needs external surface texturing




Is creating bio-based material enough?



‘| wanted to create a vision where the material made from
paper sludge becomes a
catalyst that shifts the focus from the product to practice.”



Material Application



Method & Process | Designing Material /Product Application | Step 4

Historical Timeline

Paper as a material used in Furniture Industry

Rt

Zhang Lei
2009
Ty
v -
- ‘
. .
i
Frank Gehry Studio Jeroen Wand Debbie wijskamp
1970 2006 2009

Jonas Edward

Tim Teven Studio Paper Paste Living
2018 2022

84
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Strategy Design Concept



Strategy Design Proposal

Material Perspective

Addition of Seed

Decomposable Material

Carbon Sequestration

Mono-Material - all cellulose based

industrial by-product

Customer Perspective

Rights to Decision Making
Learning by Doing

Visual & Experientially Transformation

Industrial Perspective

Local Economy
Bio- Circular economy

Industrial Manufacturing with existing
machineries

Mono- Material

Re-use of Industrial Waste



Material Perspective

Terra Pulp Material /_———\ Terra Pulp Furniture

Paper Sludge

Terra Pulp Grows
in to a plant



Industrial Perspective

md

a AN
Bl Sourcngof R M
Terra Pulp Manufacturing

Factories k
unit

e

End of life cycle

Terra Pulp Furniture

Consumer



Consumer Perspective

=

2

Break it into Plantitin

m smaller Pieces gardens

% % n 12
&
g’ B 5
o
m
Furniture Consumer End of Life
cycle

-, -

Return Back Urban Farmers/
Policy Forest officials



Overview of the Strategy

\oc? Pr°d“°"'oo

End of
Life Cycle

\ \
\
v Vv
Throwitin  tare. back
compost  pyjicy

recycling
bins



Design Proposal



Is to develop stools for kindergarten using Terra Pulp material,
that will encourage a “ use and grow” habits in children.



Why Kindergarten

Children learn by Doing, Seeing & Playing.
Itis at a young age habits are formed.
Kindergarten serves as a platform to introduce

children to different life values including
recycling and sustainability.




S Sit- Down Furniture
Concept

Teachers at kindergarten find this stool the most
convenient because of its different foot rest.

The stool can be moved according to children’s height

Practical

It is at adult height- so it enables the teachers to sit
comfortably



Prototype |

Paper-Ply Technique

Change the top plate of the stool with
Terra Pulp Material

Findings

Would require approximately 50 sheets to reach
21mm thickness

Drying time - 4 days
Total water Consumption: 30 L
Approximate water that could be recycled - 28 L

Approximate Water lost through evaporation process- 2 L




Wooden __ TerraPulp
Pallets Seater

= Screws
1

Rendered Isometric

Exploded Isometric

Front Side



Prototype Il

Pottery Technique

Re-imagined the stool

Findings

Shrunk by 5 %

Drying time : 4 days

Total water Consumption: 10 L

Approximate water that could be recycled - 8 L

Approximate Water lost through evaporation process-2 L




Rendered Isometric

Exploded Isometric

Front Side
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Circularity, Reuse
& Recycle

Anna Joy Thompson

Circularity Project Manager at Rockfon

F

I Rockfon
5




Rockfon

60 years experience
Bringing our expertise and knowledge to play

reatin
Made from abundant resource " > ol
Our stone wool is made from Basalt, y'! ! 'tl t

9 factories in Europe, North America & Asia
Enabling the production of acoustic solutions M n 1 ,_ 0 Q d
Serving various segments with excellent acoustic to e ?)M - F o n e
solutions L A~

close to different markets
We serve solutions for Education, Healthcare, Office,
Leisure, Retail and Production




Rockfon Sustainability

LEVELS PRODUCT COMPANY INDUSTRY

PILLARS

Circularity Employee Engagement Public Affairs

In-use Health Operational
& Safety Impact

Transparency

& Declarations

Rockfon Central Sustainability Team | March 2024 | Part of ROCKWOOL Group



The ‘Circularity Gap’
The circular economy has reached megatrend status.
The volume of discussions, debates and articles on the
concept has almost tripled over the past five years.
But global circularity is still in decline.

0 The share of secondary materials consumed by the
- o global economy has decreased from 9.1% in 2018

to 7.2% in 2023 — a 21% drop over the course of five years.

O And consumption continues to accelerate.
/o In the same period, we have consumed over 500 gigatonnes.

That's 28% of all the materials humanity has consumed since 1900.

Source: Circle Economy CGR 2024 (circularity-gap.world)

Rockfon Central Sustainability Team | March 2024 | Part of ROCKWOOL Group


https://www.circularity-gap.world/2024

Life Cycle of a
Ceiling Panel

Production of

Rockfon acoustic
ae

= §olutions inclusjes '0‘:..'
E\—w internal recycling Sogv
Upcycling Pr Oocesses Sourcing of
of materials Q abundant stone
Refurbishment ’ Construction
& Demolition \/ % with minimal waste
PR
Waste
landfilled
O =
Long Iastmg Use of Modular
for use products for repair and
and reuse replacement

174




The cascade hierarchy of circularity

SAVING
EMBODIED
ENERGY
.
— O
OO0 0O
REDUCE 00 0O ) 1
b,
RECONFIGURE 1‘3 L 1
REPAIR

REUSE

2 2N

REPURPOSE f‘ Q

RECYCLE

LOSING
EMBODIED
ENERGY

Rockfon Central Sustainability Team | March 2024 | Part of ROCKWOOL Group



Current Rockfon Circularity Focus

7‘ o

Ooooad

REDUCE | »)
oo *-xl
]
RECONFIGURE \ o
REPAIR

1Y

2

REPURPOSE

ROCKFON
(REUSE)

ROCKCYCLE
(RECYCLE)

Rockfon Central Sustainability Team | March 2024 | Part of ROCKWOOL Group



Rockcycle Case

Rockfon Central Sustainability Team | March 2024 | Part of ROCKWOOL Group



Harvesting & Reuse Case

—

.,

Rockfon Central Sustainability Team | March 2024 | Part of ROCKWOOL Group



Questions?

m oC on Rockfon Central Sustainability Team | March 2024 | Part of ROCKWOOL Group Snunds Baautﬁul



Thank you!

m Rockfon

Sounds Beautiful


mailto:henriette.nielsen@rockfon.com
mailto:anna.joy.thompson@rockfon.com
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