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The future of textile recycling and
the differentiation between
recycled fibres/textiles




World production development of plastics, steel
and paper
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World production of non-pulp fibres 2011 84 M tn

Global man-made fiber production 2013 by fiber (%)
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Global man-made fiber production 2013
by country (%)
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Global production of textile fibers 2011

Fibers million tons +%
Polyester filament yarns 24.3 +6
Polyester staple fibers 14.4 +7
PP filament yarns 5.1 +3
PP staple fibers 1.0 +2
PA filament yarns 3.7 +2
PA staple fibers 0.2 -9
Acrylic fibers 2.0 +1
Other synthetics 2 0.9 +7
Cellulosic filament yarns 0.4 +1
Cellulosic staple fibers3 3.3 +13
Cotton 27.1 +3
Wool 1.1 +0
Linen 0.6 -1
Silk 0.2 -1
Total 84.2 +6

Source: Fiber Organon, June 2012

M incl. fitm fibers/tapes and spunbonds

2) incl. elastane/spandex yarns, aramid fibers, PTFE,
others

3) excluding acetate filter tow and lyoceli fibers
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Next Generation polymers: biopolymers

Biopolymers production capacity 2015 (by type)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

® Bio-PE 450.000 26 %
Bio-PET 290.000 17 %

PLA 216.000 13%
PHA 147.100 9%

@ Biodegradable Polyesters 143.500 8%
@ Biodegradable Starch Blends 124,300 7%
in metric tons Bio-PVC 120.000 7%
@ Bio-PA 75.000 5%
® Regenerated Cellulose' 36.000 2%
© PLA-Blends 35.000 2%
® Bio-PP 30.000 2%
® Bio-PC 20.000 1%
Others 22.300 1%
Total 1.709.700 100 %
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PEF: the Next Generation Polyester
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Polyethylene terephthalate (PET)
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Polyethylene furanoate (PEF)

Superior performance over PET:
T O2 barrier: 10x improvement

T H20 barrier: 2x improvement
T CO2 barrier: 4x improvement

Improved Thermal Stability

I Tg: ~88 C, 12 C higher than PET

Excellent Mechanical Properties:

T Tensile Modulus PEF : 1.6* PET

Significant reduction in carbon footprint

T 70% lower carbon emission
T 65% lower NREU
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PEF: the Next Generation Polyester
Recycling of biofiber

Goal: find the optimal end-of-life solution for PEF polymer
I Close collaboration with recycling community

End goal: PEF to PEF recycling :

I Mechanical recycling: demonstrated (similar to PET)

I Chemical recycling: demonstrated PEF depolymerization to
monomers

Conducting sorting trials at waste separation & recycling sites
I Sorting out PEF from PET for food grade bottles

Transition period: PEF in PET recycle streams:

I Conducting trials of potential effects of PEF in rPET streams
and

PET in rPEF streams
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Recycling of textile fibers

A. Municipal/household waste : sorting difficulties
B. Industrial waste: easy sorting

A Second-hand use *)

A Mechanical recycling

A Thermal recycling

A Chemical recycling

A Incineration and energy production

A Landfill and constructions

A Transportation costs crucial for economics

*) e.g.. Cotton From blue to green.® for buidings, second hand donations with companies,
institutions, Universities and Schools
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Recycling of textile fibers

Thermal
l l l Recycling
R Materials Product Productiise End-of-life
SRR manufacture manufacture product
Material Product
2 : Reuse
recycling recycling

Textiles Environment Network (TEN)

Manchester, UK
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