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How many people in the world?

https://www.worldometers.info/world-population/

photo credit: <a href="https://www.flickr.com/photos/jamescridland/613445810/">James Cridland</a> via <a 
href="http://photopin.com">photopin</a> <a href="http://creativecommons.org/licenses/by/2.0/">cc</a> 3



Middle class consumers
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Picture from:
https://www.facebook.com/taiwan.aerial.imaging?hc_location=strea
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Post consumers
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Personal Impacts- Molecular Level

Source: www.pollutioninpeople.org 8



R t f RRun out of Resource
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SustainabilitySustainability
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Cradle to Cradle philosophy
• “Waste equals food”

• Eliminate the concept of waste 

• Materials safe for human health & the environmentMaterials safe for human health & the environment

• Safely cycled, perpetually (i.e., recyclable materials, 

Design for Disassembly & value recovery system)

• “Use current solar income”
• New energy economy built upon a renewably- powered world

• “Celebrate diversity”
• Place based design – not one-size-fits-all solutions

• Human rights, including future generations

• Ecological rights (i.e., non-human species)
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Nested, Interdependent Metabolisms (Ecosystem)

Safe, healthy Safe, healthy 

ingredientsingredients

Product design for 

recyclability / 

compostabilitygg compostability

Systems for 

complete recycling / Reorient design principles for 
continuous improvement

composting
continuous improvement

13Ref: EPEA Taiwan



Air purifying building in VENLOAir purifying building in VENLO

• An innovative process
• Air purifying building
• Materials health
• Zero energy

C ti t l• Continuous water loop

Information from VENLO CITY HALL
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VENLO CITY HALLVENLO CITY HALL
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VENLO CITY HALLVENLO CITY HALL
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VENLO CITY HALLVENLO CITY HALL
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Park 2020Park 2020
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Adopted Waste and Textiles Hierarchy 

Reduction of waste by consumption/shopping 
habits, repairing, tuning… 

L th i f
, p g, g

Reuse by donation, second hand 
stores and flee markets, renting, 

leasing… 

Lengthening of 
product life 1. Consumers has large role in lengthening 

of product life 
2. Service based businesses 
3. Best option according LCA 

Recycling : 1) as fabrics, 
2) as fibres or 3) as fibre
raw materials 

New life for materials

1. Fabric recycling by designers 
2. Mechanical recycling 
3. a) Thermal recycling b) Chemical recycling 

Upcycling possible

Other uses for 
fibers 

Energy / 

) y g ) y g

1. Wiping & absorbing products 
2. Fibers as fillers in composites 
3. Pyrolysis and gasification processes for 

producing chemicalsthermal 
recovery End of life 

producing chemicals 

資料來源 ：VTT Heikkilä, TIFE2018, Taipei 
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Model of The Circular Ecosystem of Textiles 

ref：VTT Heikkilä, TIFE2018, Taipeihttps://www.vtt.fi/inf/pdf/technology/2017/T313.pdf
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Textile-to-Textile Recycling 

ref：VTT Heikkilä, TIFE2018, Taipei 21



Life cycle of Textile y

Disposable Short Medium Long 
s 

•One use 
•Days 

term

•<10 uses 
•Weeks-months 

term 

•Tens of uses 
•Months-years 

term
•Tens to hundreds of 
uses 
•Decades 

Cl thi
Fast fashion Slow fashion

Hygiene products

Household textiles 

Clothing 
& Consumer 

Textiles 

Hygiene products 

Medical products

Most technical textiles E.g. construction textiles Wiping products / filters

Nonwovens 
& Technical 
T til os ec ca e es g co s uc o e es

ref：VTT Technical Research Centre of Finland Ltd., Building New Business Ecosystem Around Textile Recycling, 2018

Wiping products / filters Textiles 
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Upcycling or Downcycling ?
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Thermal insulation material
(Theater of eco-construction in France)
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Filtration Testing Center in TTRI

25



Filtration Testing Service
F kFacemask

HVAC Filter Oil FilterHVAC Filter Oil Filter

HEPA Filter Leak ScanHEPA Media Test Pore size

air water

Healt
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Cleanable filter 
mediaCabin / Engine Intake 

Filter

Healt
h



Textile Collecting and SortingTextile Collecting and Sorting 

When re use and when recycle?• When re-use and when recycle? 
• Collection systems available mainly for re-usable 

products 
• Effectively collecting without mixing with others 

wastes essential for industrial recycling processeswastes essential for industrial recycling processes 

• Recycling processing options vary depending on the 
fiber typefiber type 

• Other factors homogeneity, cleanliness and wear and 
tear 

• Sorting needs to be taken from manual to automated 
processprocess 

• Traceability and identification system for textiles 
would be optimal solution 

ref：VTT Heikkilä, TIFE2018, Taipei 27



Development of fiber sorting instrumentDevelopment of fiber sorting instrument

Fabric content result symbol

70~100% polyester PET V

70~100% Cotton Cotton O

0~69% polyester Others X0~69% polyester Others X

> 70% polyester, accuracy : 98%

<70% polyester, accuracy : 85%

i till kiis still working
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RFID Yarn Specificationp
RFID Yarn dimension 170±10mm x Ø2.0±0.5mm
Tag weight (approx.) 0.165±0.005 g
F UHFFrequency UHF

Compliance ISO/IEC 18000-6C EPC 
Class 1 Gen 2

Tag memory Up to 128-EPC Bits
Read distance 2meters (straight line)
Operating temperature ﹣20~135°C

high temperature resistant 210°C, 1min

Typical washing cycle AATCC 135 30times
Anti-alkali pH12, 6hrs
Anti-acid pH4, 6hrs
Anti-roller pressure 3.5kg/cm2Anti roller pressure 3.5kg/cm
RoHS pass



Dyeing and Finishing Processy g g



Conclusion Polyester

31Ref: : Thomas Mason ; Erin Kennedy; Eva Gladek .“A Circular Vision for Taiwanese Textiles Sector” Metabolic .2018

“Think globally, act locally”



Thank you !
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