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Research overview

Aim:
To map the current and future supply of waste textiles in the EU
With a focus on the low- or no-value materials not suitable for
reuse or even mechanical recycling

Objectives:

- To quantify and better understand the
in the EU

- To produce market information for use in assessing the viability of
RESYNTEX



Background and motivation

RESYNTE\(

An innovative multi-stage ’
chemical recycling process \

Residual textile waste Chemical feedstocks
- ding blends

Protein hydrolysates from wool/silk
Glucose and bioethanol from cotton
Monomers from polyamide

PET from polyester




Scope definition and methodology

Scope

A - 4

Increasing
textile quality

Incineration

\ 4

RESYNTEX does not intend to divert textiles
from reuse or recycling but rather create a
pull for the low-quality textiles currently
incinerated or landfilled.

Ax

&

Methodology

Desk based research:

- Interviews with textile recyclers

- Customs and waste statistics

- Snapshot reports of particular waste
streams or geographical regions



Textile waste streams

RESYNTEX targets RESYNTEX strengths/weaknesses Available residual waste
Residue from textile sorters +ve Already collected and segregated
Clothing -ve Very varied fibre composition and 0.08 MT (sorters’ residuals)
contaminated with metal and plastic
Mixed recyclate from +ve Textiles could be recovered from mixed
Household h hold el .
textiles ouseholds (residual waste too | | recyclate sorting centres 5.80 MT (MSW)
complex) -ve Very varied fibre composition
. Work with uniform lier +ve Some uniformity of textile composition
Uniforms ° thu ? suppliers to Ve . Y P 0.08 MT
arrange collection -ve typically low volumes
(]
7 Mostly polymeric materials already recycled chemicall
3 Carpets no v\e;lrt)le:{rom RESYNTEX e ! 1.60 MT
3 — 9.35
.g Source textile fraction from MT
e Mattresses mattress recyclers +ve Recyclers could sort textiles into 0.30 MT
lu_J relatively uniform fractions
Furniture Source textile fraction from Tve Lrtat')‘s”ortr/] BbE_f_YNTEX FICIEEEHIES (25
furniture refurbishers/recyclers LA RS e 0.40 MT
EolL vehicles Waste stream too complex for RESYNTEX process 0.19 MT >
Textile . +ve Uniformity of textile composition
. Non-recycled commercial n
manufacturing . -ve Segregated collection infrastructure 0.90 MT
textile waste
waste needed
= High potential for RESYNTEX = Medium potential for RESYNTEX = Low potential for RESYNTEX



Clothing and household textiles

Clothing Textiles not separated at source 60% of all the
(i.e. black bin) residual textiles
Household Textiles collected separately identified are in
textiles (i.e. by council, recycler or charity) household
||| ) black-bin waste

Sorted and

Treated as municipal
as considered to solid waste

Not quantified graded
% 3
7)) o®
be out of scope §fe% o
/ High-value\ Incineration with energy
recycling recovery

/ Low-value recycling\ Landfill

Total residual textile waste:
5.68 MT, of which 0.08 MT
from sorters’ residuals

* Some contaminated or very low quality Eol clothing may be treated as MSW even if collected separately at source




Sorters’ residuals

Approx.

" Current treatment options
composition

Material(s)

Fibre-containing waste (excl. carpet, incl. 60% Incineration with energy
dust) recovery

Carpet, cardboard/paper and feathers 15% Other recycling

Mixed metal and plastic (e.g. electronics  25% Treated as municipal solid
and toys) waste

Source: interviews with sorters and the Eco-TLC report. Note: The non-carpet fibre-containing fraction of
residuals reported or estimated varied between 40% and 85%, depending on the sorter.

Attractive to RESYNTEX because:

- Already segregated and concentrated in
discrete locations.

- RESYNTEX plant can be co-localised with sorters
- Could improve textile sorters’ competitiveness



Uniforms

Uniforms returned to supplier for disposal
Disposed of via a waste management \
contractor or textile sorter/recycler Note: Majority of uniforms are
disposed of by a contractor or
{ﬁml waste.

Sorted and
Incineration with graded o
energy recovery %"b
Incineration with \9\»\
energy recovery I:@
m | Low-value /Incineration with\
recycling energy recovery

Uniforms reused or recycled:
0.01 million tonnes

\\ Total residual uniform waste

N\ ] (all disposal routes): 0.07 '

Total uniform waste:
0.08 million tonnes

Uniforms

million tonnes




EoL uniforms

Garment type Fibres used Composition
Blouses/shirts Polyester, cotton, Blended (65% polyester/35% cotton or a variant
elastane which could include a small quantity of elastane),

occasionally 100% polyester or 100% cotton

Composition Suiting Polyester, wool, elastane, Blended outer (for example:
. nylon, viscose polyester/wool/elastane, polyester/viscose),
of typical linings usually 100% polyester
uniforms Outerwear Polyester, nylon, acrylic 100%, and blended. Can be coated or laminated
membranes
Leisurewear Cotton, polyester, wool, Blended, e.g. jumpers - wool/acrylic, polo shirts -
acrylic polyester/cotton

Attractive to RESYNTEX because:

- Relatively good quality and consistency of fibre
composition

- Collection and transport could be arranged
through uniform suppliers (take-back schemes)



Mattresses

Mattresses not segregated at source

Total mattress waste: ) - N
(i.e. mixed with other bulky waste)

0.30 million tonnes

Note: Majority of mattresses are

either not segregated, or are
Mattresses collected separately and shredded e el e ]

(i.e. by council, recycler or retailer (take-back))

Mattresses

Mattresses collected separately and
deconstructed (i.e. by council, recycler
or retailer (take-back))

Shredded
textile & foam

Treated as municipal
solid waste

Material recovery of steel
springs and foams
High-value pring
recycling

Total mattresses recycled:
0.03 million tonnes

Textiles
segregated by

Incineration with energy
recovery

2
%

® Total residual
mattress waste:
0.27 million tonnes

High-value
recycling
/ Low-value recvcling\




EoL mattresses

Cotton, woven

9 Polyester,
i)

non-woven
3%

Approximate material composition of the
900,000 tonnes (45 million units) of EolL
mattresses generated in 2014 in the EU

PUR foam
29%

Attractive to RESYNTEX because:
- Providing a market for textiles from EoL

mattresses would increase the competitiveness of
mattress recyclers.

- Mattress recyclers can sort textiles by fibre
type.



Conclusions

...if there aren’t established markets for them then know-one really cares

 Of the 9 million + tonnes of residual textile waste identified
to the RESYNTEX process

...most residual textile waste is either too complex or don’t have established collection
mechanisms

 The main target waste streams for the RESYNTEX process are:
1. Sorters’ reisues
2. Eol uniforms
3. Segregated textiles from mattress recyclers

» The RESYNTEX process, if successful, would create a market pull that

...potentially making much more textile accessible for chemical recycling
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