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Certain commercial equipment, instruments, or materials
are identified in this presentation to specify adequately
the experimental procedure. Such identification does not
imply recommendation or endorsement by the National
Institute of Standards and Technology, nor does it imply
that the materials or equipment identified are necessarily
the best available for the purpose.
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Plastic Pollution from Textiles
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Microfiber Magnitude

5.5

5.0

3.0
2.5

2.0

Million Metric Tonnes (Mt)

15 South &
South East
1.0 Asia

0.5
0.0

Compartment  Fiber Region of
1950 1955 1960 1965 15970 1975 1980 1985 1990 1995 2000 2005 2010 2015 of Emission Type Emission

Year

Fig 1. Cumulative microfiber emissions from 1950 to 2016. The right columns describe compartmental, compositional, and regional characteristics of the
Gavi ganeta | 2020 cumulative mass of microfiber emitted by 2016.



Sources of Microfibers

Y ————
- -
-

DOMESTIC
/

M- - -
LAUNDERING .
,"—
/ e \
WET PROCESSING
EFFLUENTS

\
; \
p REGULAR ‘\
LT WEAR \
\
PRODUCTION v »* ‘|
; 1
4 I
: ) I
SA v !
.~ "’ 1
\ INDUSTRIAL H
\ SLUDGE i DEGRADATION/ 4
1 4 FRAGMENTATION  /
\ s : /
\\ ¥, : ’
\ DEGRADATION/ ™
% FRAGMENTATION
A Y
\

e T Y

Ramasamy and Subramanian 2021

Browne et al 2011

Fishing gear = PE, nylon, PP fibers



Environmental Impact

Zooplankton, coral, fish, crabs, mussels, whales, and many others

“Throwaway” Fashion ) _ o
ingest microplastics directly (Cauwenberghe and Janssen, 2014).

Fashion is one of the most polluting be i d by inhalati q :
elusiies fin dhe wertd) i (emms of e fie Humans may be impacted by inhalation and consumption (25,

large production and the nonbiodegradable f‘6). Mi:‘ofilb(:]r_inhalation may cauITe IL:jng inflammation, but
s 1 lesves e tind (Bredds 2A07), uman health impacts are not well understood (27).

Studies observing adverse effects of microfibers are more

“Plastic microfibers are considered one of the numerous than studies not showing an effect [4]. Kapp and

dominant forms of microplastic pollution Miller 2020

(particles < 5 mm) in the world’s oceans... with

evidence pointing to textiles as a potentially “Adverse effects may include entanglement of feeding
important source.” Vassilenko et al 2021 appendages, gut blockage and malnutrition in zooplankton or

lower levels of the food web” Vassilenko et al 2021
5 trillion microfiber particles circulate in

Organisms are harmed through “decreased feeding ability, abnormal
marine surface waters (Smith et al 2018) gan U8 feeding ability,

reproduction, decreased nutrition, and poorer health. Liver toxicity in
No location exposed to the Earth's atmosphere fish, decreased reproductive potential in oysters, and decreased

or waters has escaped microfiber pollution. survival and predator aversion ability in beach hoppers (Sussarellu et
Mishra et al 2019 al., 2016;Tosetto et al., 2016).” Mishra et al 2019




Methods to Quantify & Characterize
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Larval Fish Guts

658 micro-dissections — 6.3 % had ingested
polymers

42 pieces — 93% were microfibers

25 microfibers analyzed by ATR FT-IR and/or Raman
microscopy

Prey-size plastics are invading larval fish nurseries
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Deep-Sea Sediment

Novel Density Separation Device Automated micro-FTIR , . ] Polyester
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84 +23% 40+29 %
HDPE 95+ 14 % 34+29%
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Polyester 66 +45% 23+25%



Derelict Fishing Gear

Monofilament fibers (mono)
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Rope sample construction

Rope sample fibers

Rope sample polymers

= Monofilament-
knotted
u Other

m staple

= PE
= monofilament :Eﬁﬁp
m Z-Twisted s
: multi-filament " Egyester
S-Twisted m staple ® natural
Braided . = PE mix
u film
Net sample construction Net sample fibers Net sample polymers
= Twisted-knotted
Twisted-knotless =PE
- fil t mnylon
Braided-knotted monotilamen polyester
multi-filament uPP
Braided-knotless = PP/PE




Conclusions

 Textiles are a major source of microfibers to the
environment

\J/ * Anthropogenic microfibers contaminate the entire
globe, including our air, water, food, and bodies

| » Testing standards are missing for microfiber pollution

| ' * Environmental monitoring may detect the successes
or failures of societal changes
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