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Hi there,

I research plastic microfibre pollution from laundry. I am keen to do more, there is so much work to be done
in this sphere. Given you are looking at plastic pollution presently, I'm attaching an industry report I created
that I share through fashion/textile circles.

I am also awaiting publication of an article this month, that has been peer reviewed, estimating the
microplastic burden from laundry in Australia. If we are allowing just 2% of the modelled microplastic
fibres coming from our laundry to enter the ocean, each week we could be contributing the equivalent of
7,500 plastic bags to our ocean as microplastic fibres:

Abstract

Microplastic pollution in oceans is widely documented, with strong links to synthetic textiles and laundry
waste water. This study focussed on the growing active/swim-wear sector, which utilises textiles yet to be
studied for microplastic fibre emissions, including recycled fabrics. Four active/swim-wear knit fabrics (two
virgin nylon/elastane blends, recycled nylon/elastane blend, and 100 % polyester) were washed a total of
fifteen times in a front-load washing machine (three replicates). Microplastic fibre emissions were captured
in the laundry waste water for washes 1-5 and washes 11-15 for each fabric type. There was no significant
difference in microfibre emissions among the fabrics. On average, the fabrics released 0.0035 % w/w
microplastic fibres per wash, comparable with previous studies of polyester and fleece textiles. The laundry
microfibre burden from Australia was modelled and conservatively calculated to be equivalent to 7500
plastic grocery bags entering marine environments weekly. It was found that life-cycle applications and care
of apparel may result in a significant microplastic fibre burden from these fabric types. It is imperative the
textile and apparel industry includes solutions and full investigation of their product life-cycle
environmental burden in their sustainability and research agendas.

Hoping this information may bring to light an aspect of plastic pollution that was omitted from the plastic
issues survey and paper.

Best regards,

Claire O'Loughlin



"Our descendants will inhabit a world vastly different than ours. The only question is whether it will be
better or worse" - Joel Solomon

We choose better!









Fashion and Microplastic Pollution

Investigating microplastics from laundry

EXECUTIVE SUMMARY

Globalisation and mechanisation has facilitated the rise of fast
fashion and exponential increases in apparel production in the last
25 years. Whilst sustainable supply chain practices are developing in
the fashion and apparel industry, less consideration has been given
to garment life-cycles in consumer hands, including laundry regimes.
Meanwhile, studies have linked laundry to marine microplastic
pollution.

Microplastic pollution is an emerging environmental issue, with
microplastics accumulating in marine ecosystems worldwide. A 2011
study found the dominant microplastics on shorelines to be
polyester, acrylic and nylon microfibres, in proportions resembling
those used in apparel and released from waste water treatment
plants. Associated laundry trials have since focused primarily on
synthetic fleece fabric and major findings of preceding research
include:

Microplastics are found from the Arctic to the Antarctic and all
continents in between, in freshwater ecosystems, from shores
to ocean depths.

Microplastics are being consumed by all levels of the food
chain, and are known to adversely affect health.

Plastics bind pollutants to themselves at levels 25 times the
surrounding water, increasing their toxicity when consumed.

The dominant microplastics found in shoreline and deep-sea
sediments are fibres, with proportions resembling those used in
the apparel industry.

Since the 1990s synthetic fibre production has steadily grown
worldwide, reaching 70% of all textiles produced in 2016 more
than 1.5 times that of natural fibre production.

Synthetic garments release microfibres in washing machine
waste-water at rates from 1,900 — 11,000 fibres per garment.

It is evident that the fashion industry has a role in the global
microfibre burden, and synthetic textile markets are experiencing
strong growth. As such, trials were run to test plastic microfibre
release from previously untested swim/active-wear fabrics (a growing
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Motivation for

this research

As a beach-wear brand
Ocean Remedy relies heavily
on synthetic fabrics. In line
with Ocean Remedy’s
commitment to ethical
production and sustainability,
research was conducted to
ensure a comprehensive
understanding of the potential
impact of the product on
marine environments, prior to
product release. Hence
extensive research was
undertaken to consolidate
existing knowledge of the
problem and its importance,
in addition to insightful
laundry trials.




market), whilst seeking solutions to reduce microfibres from laundry. Important results include:

@

&

Initial trials compared fabric type and the effect of detergent, finding in general fabrics washed
in detergent released significantly more microfibres.

There was no significant difference in the amount of microfibres released from a recycled
nylon compared to two other brands of conventional nylon and polyester.

Microfibre release was greater for older garments (after 10 washes), than new garments.

Modelling the microfibres released from laundering swim/active-wear, versus a polyester
fleece, showed swim/active wear may produce more microfibres.

Australia alone, with less than 1% of the washing machines on Earth, could be releasing 62 kg
microfibres from laundry into the environment each week. This is the equivalent of 7,750
plastic shopping bags.

It is recommended further trials are run for a total of 50 plus washes to mimic weekly
laundering over a year, to elucidate the life cycle burden from these garments, in addition to
differences between fabric types, whether recycled, or low-cost versus higher-cost.

Microfibres in laundry waste water can be reduced 87-90% through use of a filtering laundry
bag to hold synthetic garments during laundering.

Additionally, the bag appeared to reduce garment damage overall, indicating it may extend the
life of the garment.

Plastic microfibres are a pollutant and have been extensively documented in oceans, with strong

links to apparel. With growing synthetic garment production, mitigation of microfibres from laundry is
needed urgently. Currently, there is no perfect fix to the problem, and technological advances in
fabric and washing machines will take time. In the interim, use of filtering laundry bags could be
implemented through consumer education programs. Provision of appropriate laundry bags

provides a branding opportunity to boost environmental credibility whilst educating consumers, and
could restrict a large portion of microfibres from entering oceans.
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Definitions

acrylic

adsorb

bio-magnification

in vitro

in vivo
microfibre
microplastic
nylon

polyamide

PBT

PET

polyester

polyethylene

polypropylene

tenacity

toxicant

Synthetic wool-like fibre made from a polymer (polyacrylonitrile).
Adhered substances to a surface.

Increase in concentration of a substance as it is consumed in greater quantities
by higher levels of the food chain.

In a laboratory setting.

In the natural environment.

Fibres <5 mm.

Plastic particles < 5 mm and including microfibres.

Synthetically produced polyamide, also known as nylon 6 (PAS6).

Occurs naturally (wool and silk) and synthetically (nylon), excellent mechanical
properties, hard and tough or soft and flexible. Absorbs moisture, excellent slide
and wear characteristics, commonly used in the textile and automotive industry;
recyclable.

First fibre-forming polyester with high strength and rigidity, very stable, high
heat, water and chemical resistance, exceptional weather resistance.
Recyclable, major component of polyester fabrics.

A type of polyester resin usually injection moulded for bottles and films; can be
recycled into fibres.

Polyethylene glycol terephthalate: a category of thermoplastic polyesters all
containing an ester functional group in the main chain. Characteristically strong,
durable, high chemical and water resistance, easily washed and dried. Used
widely in fabrics, ropes and bottles (PET, PBT).

Largest volume polymer produced globally, cheap and easily moulded, flexible
and rigid, strong, stable, high chemical resistance, strong UV resistance. Used in
containers, tubing, bottles, gas & water pipes, cable insulation, tank linings,
plastic bags; recyclable.

A thermoplastic polymer, widely used for its rigidity, toughness, lightweight,
stability at high temperature conditions and chemical resistance. Applications
include packaging, labelling, ropes, thermal underwear and carpet, also
stationery, plastic parts, reusable containers, laboratory equipment,
loudspeakers, automotive components and banknotes; recyclable.

The tensile force a fibre will withstand before breaking, expressed as force
relative to fibre linear density.

Any synthetic substance that produces an adverse biological effect.













Investigating microplastics from laundry

Research objectives

The trial focused on both research and containment of microplastic fibres from laundry
waste water. There were two research aims:

e Research: to measure the microplastic release from stretch-performance fabrics,
comparing recycled and conventional nylons, polyester, and the effect of detergent.

e Containment: to evaluate the effectiveness of two laundry bags — external and
internal to the washing machine.

Structure of the report

This report provides an understanding of plastic pollution in marine environments and the
prevalence of microplastics. The global extent of the problem, including ecological, geographic
and plastic distribution in the food chain, and consequently the human milieu was considered.
Given the implication of laundry waste water as a source of microplastic pollution, apparel has
been discussed as a source within the context of current fashion trends. Previous trials of
laundry as a source of microplastic pollution were reviewed and a methodology for the laundry
trials established which emphasised the myriad of variables at play in laundry. The results
highlighted the need for additional research on laundering of all synthetic fabric types and
confirm synthetic fabrics as a source of microplastics. The discussion focused on the value of
this information in terms of source reduction, comparisons with earlier trials, and the ability of
laundry bags to restrict microfibres from entering the environment via laundry waste water.
Corporate and environmental responsibility has been considered in the context of the problem
and solutions, and future research recommendations made.
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structure (size, fibre/fragment/sphere) . In the case of microfibres, the small size and
irregular shape maximises their ability to bind toxicants and be consumed by all levels of the
food-chain

Bio-magnification can only occur if a consistent source of contaminated prey is consumed.
However, in the laboratory it has been demonstrated that transference from prey (mussels) to
predator (crabs and fish) will occur at environmental concentrations of plastic pollution
Although it was also demonstrated toxicants and plastics will be purged by crabs and fish given
enough time in pollution free conditions=. It must be stated based on recent measures of
plastic pollution in oceans, areas of plastic free conditions may be challenging to find
Additionally, sessile species such as shellfish and sedimentary worms have little means to
escape pollution . Whilst bioaccumulation has been established“~, transfer through the food
chain demonstrated~=, and biomagnification is anticipated, it is challenging to quantify the scale
of biomagnification due to the myriad of factors at play

Table 3. Distribution of microplastics in the food chain: summary example studies.

Authors Focus Trial

Teutenetal., Transport & release of In vitro

2009 chemicals from plastics  ghearwater
to the environmentand  Chijcks
wildlife.

Boerger et Pelagic Plankton eaters  /n vivo

al., 2010 North Pacific

Central Gyre
Cole et al., Zooplankton In vitro
2013

Lusher etal., Pelagic and benthic fish  In vivo

2013 English
Channel
Farrell & Trophic transfer mussels  In vitro

Nelson, 2013 to crabs

Q|

Main findings

» Plastics adhere 25X toxicants of surrounding water.

o PCBs transfer from plastics to chicks.

» Plasticizers such as phthalates and other
monomers leach from landfill to ground and surface
waters.

» BPA water soluble and readily leaches,
concentrations related to population and economic
development.

e Should not underestimate environmental impact of
discarded plastics.

» Trawled for pelagic plankton eating fish.

* Found 35% had plastic in gut, average 2.1 pieces,
average mass 1.57mg.

* Primarily ingested fragments 94%.

» Demonstrated zooplankton will ingest microplastics.

» Apparent egestion of MP at natural food rate,
although some became trapped in appendages.

e Irregular shaped debris more likely to be retained
longer.

» Microplastic debris negatively impact zooplankton.

* 36.5% fish had synthetic items in stomach: 58%
rayon; 36% polyamide and polyester.

» No difference in abundance of plastic ingested
between benthic and pelagic fish.

» Plastics primarily fibres 68.3%, fragments 16.1%,
beads, 11.5%.

* Mussels exposed to polystyrene 1 hr, then
immediately fed to crabs.

» Highest amount of microspheres in haemolymph of
crabs at 24 hours, 0.04% of the amount mussels

exposed to.
* Microspheres also found in pancreas, ovary and
gills.
Continued next page
12
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4. FASHION AND MICROPLASTICS

The link between laundry effluent, waste water treatment and microplastic fibres in
sediments has given rise to a small body of research into fibre release from apparel during its
consumer life cycle stage” ' However, meaningful opportunities for mitigation and

possible regulation of microplastic fibre release from synthetic garments lie within the
manufacturing life cycle. Technological advances, de-regulatory economic policies to encourage
globalisation, and prolific synthetic textile availability have fuelled the rise of fast fashion in
recent decades'

With an understanding of current trends in textile use by the fashion
industry, comes insight into a source of plastic microfibres in the environment '

Textile trends of the fashion industry

Although global textile production has consistently increased for the past 25 years, natural
fibre use has remained steady since the 1990s (Figure 1, Appendix 4)-~“". However, synthetic
fibres, including nylon, polyester, and elastane, have experienced ever increasing production,
with synthetic reaching 70% of all textiles produced in 2016—. By 2010 annual synthetic fibre
production was double that of 1992, and 1.5 times that of natural fibore demand-— with 62 million
tonnes of synthetic textiles manufactured in 2015, growing to 71 million tonnes in 2016-~. The
rapidly growing swim/active-wear market accounts for at least one-sixth the overall market and
grew 50% in sales during 2012-2014<~. These garments utilise polyester and nylon based
fabrics, often blended with elastane=—. Elastane is also known by other registered trading
names including Spandex and Lycra. This apparel differs greatly in its wear from fleece fabrics,
being worn year-round and washed more frequently, potentially with each wear~. Whilst its
smoothness is anticipated to result in reduced microfibre yield than fleece, increased laundering
provides greater opportunity for emissions.

No literature was found researching the microfibre emissions from swim/active-wear
fabric. As a growing apparel market with high laundering potential, it is an important
missing aspect in the microplastic story.

Characteristics of swim/active-wear fabrics

Synthetic fibres have established a stronghold in contemporary apparel and dominate the
swim/active-wear market due to their strength, durability and elasticity*==". An array of
engineering methods are used to provide the features of stretch and compression desired in
these textiles including weave, fabric blends, coatings, polymer choices (Figure 4)"". Any of
these methods could influence microfibre release. Perhaps controversially, programmed
breakage of fibres is an engineering method employed to reduce pilling, for aesthetic and
ostensibly life extension of garments™". Whilst elastane became known as a ‘wonder’ fabric in
the 1980s for its superior elasticity and wrinkle recovery, its deficiencies of low heat tolerance
and chemical resistance have resulted in its frequent combination with both natural and
synthetic fibores and may also contribute to its microfibre release~=. Elastane is common in
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Table 4. Basic process to produce recycled polyester and nylon fibre.

Material Manufacture Feedstock Process
Polyester Mechanical or PET bottles e Separation from labels and caps.
Chemical 100% polyester ¢ Bottles processed into flakes
fabric e Mechanical: flakes melted then extruded into
yarn.

e Chemical: flakes chemically depolymerised,
before re-polymerisation and transformation
into yarn.

Yarns are spun, then woven.
Nylon Chemical Fishing nets Cleaned, shredded, and compacted.
Carpet fluff Depolymerisation (breakdown).

Polymerisation (reformed)
Transformation into yarn, spinning, weaving.

A hindrance to closed loop cycling of textiles is blending of fabrics, for example cotton
blended with polyester, or nylon blended with elastane. In these instances, challenges in
separating different materials may result in the loss of one or the other component“““.. As such
presently recycled polyester and nylon products derive from pure sources only~=. However,
research by manufacturers continues, and in recent trials success in laboratory conditions was
achieved degrading elastane, whilst retaining nylon using heat and ethanol“".

Laundry trial including recycled fabric

A single published trial was found with results that could compare microfibre emissions from
laundering recycled and conventional polyester jackets"” (Table 5). Of the four polyester
jackets tested, three were a name brand (two with recycled fibre content), the fourth a budget
brand-". When washed as new jackets, the three branded jackets released smaller microfibres
than the budget jacket, and the budget jacket produced 3.7-9.75 times the normalised mass of
fibres of the branded jackets”". Additionally, both recycled jackets produced fewer microfibres
than the comparable branded jacket (Table 5). When washed as aged garments, the branded
100% polyester jacket and the 85% recycled jacket produced a similar mass of microfibres to
one another, with the budget jacket producing 1.5 times the proportionate mass of fibres . All
aged jackets produced larger proportions of larger microfibres than new jackets.

Table 5. Average fibre mass (mg) recovered per wash on 333 and 20 um filters for four jackets (3
replicates) laundered in a front-loader washing machine ——.

Garment NEW Total % AGED Total %
20pm 333um (mg) WW  20um 333um (mg) WW

Recycled 85% polyester, 15% 25 58 83 0.016 98 136 234 0.045

polyester, synthetic jumper

Recycled 63% polyester, 33% 29 0 29 0.008 92 161 253 0.064

polyester, 3% elastane, mid-

layer jacket

100% polyester, synthetic fleece 122 0 122 0.021 92 139 231 0.040

jacket

100% polyester, budget brand, 199 232 431  0.078 111 277 388 0.071

synthetic fleece
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of the monomer to build the polymer into a fibre, that is woven into a textile, to be then
manufactured into apparel. There are a plethora of variations on fabric treatments, dyes,
coatings, weaves, fasteners and quality of the equipment that do the task. Methodology that
employs arbitrary selection of garments is inadequate to provide baseline answers to the
problem. A current industry supported study is underway considering textiles at the polymer
level~. Whilst this research is building on statements regarding fabric pilling,~— it is
investigating the regulator of the pilling, fibre tenacity. This is the first example of the apparel
and science communities collaborating to seek remedies in manufacturing to reduce
microplastic pollution from fashion. The complexity of factors that exist within this topic (Figure
3) requires a holistic approach that employs knowledge and experience from source to sink,
which in this case is from polymer to the ocean, via a dynamic supply chain and life cycle.

This study aimed to minimise bias of external variables by focusing on fabric composition,
which informed fabric selection. As the significant difference between front and top loading
machines was already established—— (Table 6), this study focused on front loader only. Filtration
size was selected based upon previous studies. The majority of fibres collected from trials in
front loader machines were from 20-333 um~——, therefore this trial filtered as close to 20 um as
possible. As previous studies reported mixed results, whether presence/absence of detergent
increased microfibre yield, this variable was included to ensure all aspects were
considered . This produced results relating to fabric fibre composition, reducing many of
the variables in modern manufacturing.
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6. METHODS

A total of six laundry trials were conducted: 1-4 tested microfibre yield from stretch-
performance fabrics; and, 5-6 test the capacity of laundry filter bags to restrict microfibres in
laundry waste water.

Microfibre yield from synthetic fabrics

Fabric selection

To minimise differences resulting from fabric construction, three fabrics from a single textile
house (A-C) were selected based upon their differences in base material (Table 7). A fourth
fabric was selected from an alternative manufacturer.

Table 7. Fabrics selected for laundry trial to measure microfibre yield under domestic conditions, at
40 °C, 1200 RPM, 2 rinses, 56 minutes; August-December, 2017.

Fabric Composition Colour
A Recycled nylon blend 78% recycled nylon, 22% elastane Blue
B Conventional nylon blend-1 80% nylon, 20% elastane Black
C Polyester 100% polyester Navy
D Conventional nylon blend-2 80% nylon, 20% elastane Black

Pretreatment of fabrics

All fabrics were cut to a similar 0.75 m? size (estimated as the amount of fabric in a
garment), overlocked and hem-stitched to ensure no raw edges, with three replicates for each
treatment. Fabric samples were gently shaken to remove superfluous fibres from manufacture
and preparation immediately prior to first wash. Fabric replicates were all weighed individually
before the first wash to 0.0001 g on an analytical balance.

Standardised laundry procedure

The laundry procedure was conducted in a domestic front-load washer. Immediately prior
to trial commencement the machine was serviced, waste-water discharge hose was replaced
and drum clean cycles run, to ensure any debris discharged was only from the trial. The wash
cycle for all trials was a duration of 56 minutes, temperature 40 °C, 1200 rotations per minute
(RPM), and two rinses. This cycle was selected due to its appropriate temperature for the fabric
and feasibility for the study. A variable in the laundry procedure was presence/absence of liquid
laundry detergent. The detergent volume used was 15 ml. A 25 um filter bag was attached to
the machine waste water hose to capture microfibres for each individual wash. Cross-
contamination was minimised by running the washing-machine on a 15 minute, two rinse, 800
RPM cycle between trial washes with no fabric present, a white cotton lab coat and nitrile gloves
was worn when handling fabrics to reduce cross contamination. The laundry order was
maintained for the duration of the trial.

Q 23



Investigating microplastics from laundry

Filtration and data collection

Four trials were conducted for two sets of fabric (Table 8). Trials one to three used all four
fabric types, for a total of fifteen washes per fabric piece. These trials incorporated two variables
(presence/absence detergent and four fabric types) for a total of eight treatment conditions (4 x
2), with three replicates (total n = 24). Following data processing, a fourth trial was conducted
for a fuller understanding of the microfibre yield in the first five washes. This trial used a new set
of fabrics, the same three nylon fabrics, with three replicates, washed in detergent only (10 ml),
(total n=9).

To test the use of a filter bag on the waste water hose the same 25 um filter bag, that was
successfully used to capture microfibres for the trial, was also used with full domestic loads of
laundry. In this instance, the bag regularly became clogged too quickly, and had the potential to
cause laundry flooding. Management of the fibres was deemed too arduous for this to be a
viable option to present to consumers. Consequently, an in machine laundry bag was made and
a simple trial was run (trials 6 and 7, Table 8). The bag was made of 50 um monofilament nylon,
with all seams bound and a zip enclosure (Figure 7). Two trials were conducted to test the bag’s
ability to contain microfibres from aged polyester fleece jackets and aged recycled nylon swim-
wear (Table 8).

Table 8. Experimental design for six laundry trials, of microfibre release, from synthetic swim/active-
wear fabrics.

Trial Fabrics Wash conditions No.of Measurements

washes

1 Recycled nylon + elastane Water 1-5 » Fabric mass start
Conventional nylon + elastane - 1 Detergent . :;a_bfi:_ Lﬂass 1-5f v;a_shes
Polyester 100% Each piece ) ] LU
Co:ventional nylon + elastane - 2 indivitfually washed after wash 5 (% wiw).

2 Recycled nylon + elastane Water 6-10 » Fabric mass after 10
Conventional nylon + elastane - 1 Detergent washes..

Polyester 100% All fabrics washed . &?Qir’ggﬂﬂ:im Jfter
Conventional nylon + elastane - 2 :‘:g;ig‘:; :0’ each 10 washes (% w/w).

3 Recycled nylon + elastane Water 11-15  « Microfibres per fabric
Conventional nylon + elastane - 1 Detergent after wash, (% wiw).
Polyester 100% Each piece
Conventional nylon + elastane - 2 individually washed

4 Recycled nylon + elastane Detergent 1-5 * Microfibres after every
Conventional nylon + elastane - 1 Each piece wash, washes 1-5 (%
Conventional nylon + elastane - 2 individually washed g

5 Aged 100% polyester fleece X 2 No filter bag 1-3 o Total microfibres in
washed together In filter bag waste water (% wiw).

6 Aged 78% recycled nylon swim-wear No filter bag 1-3 » Total microfibres in

In filter bag waste water (% wiw).

0,
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8. DISCUSSION

Previous published studies, using similar methodology, found a proportionate microfibre
release of 0.0012 to 0.078% w/w released from laundering synthetic fleece garments=——+ i
This study found synthetic swim/active-wear fabrics release between 0.0004 to 0.007% w/w of
microfibres per wash depending upon the age of garment, washing conditions and fabric type.

Effect of detergent

The role of detergent is to decrease surface tension, increasing the ability of water to
penetrate laundry, and dispersing grime from the laundry surface, holding it in the surrounding
water. Detergent is an amphipathic substance, meaning it has a water-loving (hydrophilic) ‘head’
and water-repelling (hydrophobic) ‘tail’. Different detergents are likely to have varied effects on
different fabrics due to the fabric’s basic chemical characteristics, in addition to their created
characteristics such as coatings and lubricants in the manufacturing process. However, like
attracts like, and having a hydrophilic and hydrophobic end, detergent is able to readily draw out
both nylon (hydrophilic) and polyester (hydrophobic) microfibres.

Not all previous studies have tested the effect of detergent, with earlier trials finding
challenges in filtration due to blocking of filters=. However, more recent trials that have
successfully trialed detergents have produced varied results. A recent laboratory simulated
washing trial found polyester fabrics (jersey versus interlock) released up to four times the
amount of microfibres when washed in detergent, compared with water, filtering to 0.45 pum ~.
Whilst another trial found polyester fleece fabrics washed in water released 50% more
microfibres than those washed in detergent for the first five washes, although the study also
used mechanical drying in between washes and a larger filter pore size, possibly losing more in
the drying process and missing capture of smaller fibres in the washing process (200 um)—. A
third trial using a domestic washing-machine showed acrylic, polyester and poly-cotton fabrics
washed in detergent released significantly more microfibres, than those washed in water (p =
0.001) . The most recently published trial also utilised laboratory simulation of acrylic and
three brands of polyester fleece, finding increased microfibre yield in the presence of detergent
for three out of four fabrics™.

Washes 1-5

A significant effect of detergent was found for the first five washes of this trial, with fabrics
washed in detergent releasing 41% more microfibres. The comparison of this trial with previous
investigations highlights the fickle nature of testing microfibre release, particularly when images
of the captured microfibres are also considered. It is apparent in images of filtered fibres for the
first five washes that the mass contains more than just fibres, with colour prevalent in detergent
washed samples (Figure 10), in addition to various unidentified substances accumulated on
filters for both detergent and water washed fabrics. Other potential emissions include coatings,
treatments and dyes used in manufacture and for protection of the fabric==.

Washes 6-10

Intriguingly there was no effect of detergent on microfibre release for washes 6-10, with
equal yield in water and detergent (0.0004% w/w per wash). Although methodology for these
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garments produced, the consumer through longer lasting garments, and ultimately apparel
companies, as reduced garment sales could be recouped in detergent sales and improved
corporate and environmental responsibility.

Once a fuller understanding of garment life cycle is acquired, a benchmark for maximum
microfibre yield could be set as a best practice guideline enabling fabric and garment
manufacturers to minimise environmental impact. This could also provide a basis for a ratings
system for fabrics, permitting consumers to select garments based upon their environmental
impact. This would also aid legislation such as the recent California bill proposed to require
warning labels on garments of 50 percent or more synthetic fibre. As consumer awareness of
microfibre pollution grows, there will be pressure for manufacturers to research microfibre
reduction in fabric production. Whilst many scientific studies into microfibre and plastic pollution
are published in science journals, there is no reference to the issue in textile and fashion
journals.

Conclusion

Whilst the problem of plastic microfibre pollution is well established in environmental and
scientific circles, there is a dearth of acknowledgement and solution seeking in the textile,
fashion and apparel realm. This trial demonstrated that laundering of swim/active-wear apparel
provides yet another source of microfibre pollution. Additionally, the presence of detergent and
increased age increased release of microfibres. Nylon, polyester and recycled nylon fabrics
tested in this trial produced similar proportions of microfibres. Although swim and active-wear
garments are generally made of lighter fabric than fleece garments, the wash and wear use of
swim/active-wear may be a greater contributor to plastic microfibre pollution. However,
widespread use of appropriate laundry bags could provide an interim reduction in microfibres
released from laundering apparel. Although this raises the question of with whom responsibility
lays, the consumer or the brand? At the very least, the consumer needs brands to produce
appropriate laundry bags for them, and to educate them as to how and why they should be
used. With global microfibre pollution from laundry conservatively estimated as equivalent to 44
million plastic bags entering oceans annually, it is vital the textile and fashion industry include
solutions to this problem in their sustainability agendas.
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