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(DA recent study from the University of Manchester has seen microplastics* in the

headlines: looking across 40 riverbeds* in urban, suburban and rural regions of northwest
England, the team of researchers found that all but one of the sites they investigated were
polluted with microplastic. Some contained more than 500,000 particles of microplastic per
square meter - the highest concentration ever found in any body of water ( a ) date.
Microplastics are ( A ) than tiny pieces of plastic, less than 5 millimeters ( b ) diameter.
The smallest microplastic particles detected, however, are considerably smaller than this -

thousands could fit on a single pinhead. (PIn fact, it is likely that very tiny plastic particles

exist which are simply too small to detect using standard research methods. Most of us are

familiar with the plastic items we use day-to-day as being relatively large - certainly larger than
a microplastic particle. So where microplastic comes from may seem a bit of a mystery.

Generally speaking, (3microplastics are categorized as ‘primary’ or ‘secondary’ based on

their origin. ‘Primary’ implies that microplastic particles were ‘deliberately’ produced as part of
a manufacturing process. A large source of such microplastic particles are cleaning products.
They are also widely used to manufacture medicines — microbeads* have versatile* properties
which can be exploited, for instance, to help deliver drug components to particular sites in the
body. Another important primary source of microplastics are textiles - tiny plastic fibers can rub
off fabrics when they are washed.

‘Secondary’ microplastics arise when large plastic materials are progressively broken down
into smaller fragments through environmental processes. There are two stages to this process.
First, the plastics are degraded*. Usually, degradation* occurs during exposure of plastic to
sunlight. When plastics are exposed to UV light* they undergo ‘photo-oxidative degeneration’ -
breakdown through the action of light. The second stage to the process is fragmentation*. The
weakened, fragile plastic will fall apart into tiny particles. Degradation and fragmentation occur
very efficiently on beaches, where sand reaches high temperatures and the plastic is exposed to
plenty of light. Plastics already in bodies of water, such as the sea, are at lower temperatures and
are generally exposed to less UV light. Additionally, they tend to get coated in biofilms*, which
makes the plastic more resistant to degradation. As such, the vast majority of secondary
microplastics originate on beaches, and are subsequently washed in to the sea.

No matter where microplastics originate, the final common end-point in their journey is the
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oceans. Microplastics from domestic and industrial use are collected in sewage™® and wastewater,
and can be washed out of riverbeds and off beaches during rainstorms. Often, they end up in the
sea directly, either due to accidents during transport, or through human littering* of coastlines.
As we already saw, because degradation occurs ( B ) efficiently once plastics are in the water,
direct littering of the ocean is a much less important source of microplastic compared to
beaches.

( ¢ ) present, it is not entirely clear what effect microplastics have on marine wildlife.
Importantly, they are similar ( d ) size to phytoplankton*, which forms the staple diet of
zooplanktons*. It has been observed in laboratory studies that zooplanktons do not
differentiate* between phytoplankton and microplastic particles when feeding. Zooplanktons
themselves are consumed by larger marine organisms, including fish. ( C ) , microplastics can
have an effect on every level of the marine food chain.

Although there is a possibility that microplastics are directly toxic to marine organisms, this
seems ( D ) - most organisms don’t have the means to break down microplastics in their
digestive tracts*, and as such, the particles are thought to be relatively inert*. However,
microplastics usually contain precursors* left over from the manufacturing process, and also
accumulate by-products* of degradation as they are exposed to heat and sunlight. Such
compounds are thought to be toxic, and there is evidence that they ‘leak out’ of microplastics
over time. This in itself contributes to the overall level of pollutants* in the ocean. It is also
possible that such chemicals could reach harmful levels within marine organisms through the
progressive build-up of microplastics in the food chain.

A much bigger area of concern is the way in which microplastic particles interact with
pollutants in the water. The biggest culprits* involved in this interaction are chemicals known as
‘Persistent Organic Pollutants®* or POPs. POPs become accumulated on the surface of
microplastic particles, and achieve concentrations many times higher than in the surrounding
water. Due to @this effect, POP-coated microplastic particles are likely to have toxic effects on
marine microorganisms, such as planktons. POPs then gradually accumulate in tissues and
organs of larger marine species. They particularly seem to collect in fat tissues. The extent of
damage this could cause is still unclear, but all consensus* is that it is likely to have a
considerable impact on marine ecosystems.

An issue with microplastics is that they do not biodegrade* - or at the very least, biodegrade
at extremely slow rates. This means that once present, they cannot be removed from the

environment through natural processes. ( E ) , they are often too small to be efficiently
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removed through mechanical means from the bodies of water that they occupy. This means that

the best way to limit the damage done by microplastics is to ensure that they do not enter marine

ecosystems in the first place.

As recognition of microplastics as a major ecological concern grows, scientists,

governments, and industries are slowly beginning to catch up with attempts to limit the harm

done. However, as the study from the University of Manchester shows, we still have a long way

to go in our understanding of the true scale of microplastic pollution, and the magnitude of the

effect this is having on natural ecosystems.

H{# ; Isabelle Cochrane, Microplastics: why the big deal? The Naked Scientists Science

Features (13 April 2018) X ¥ #ki:, —Hk%E

[FEE]

microplastic <A 7 w7FFAF >

riverbed {AIER. JIIJE

microbead E— 4RO TS5 AF w7

versatile FH&ED

degrade E#* Tif5
degradation 4fiE, %1k

UV light 5&4Mi8
fragmentation iR, WA b
biofilm /SA F7 4 VA, BIE
sewage TFK

littering = A DIRFE
phytoplankton #7727 b
zooplankton BT 77 |
differentiate X395
digestive tract H{L&

inert ARIEHED

precursor RIBEE
by-product EIE®

pollutant {54#

culprit (FFE L WK D) FEH
Persistent Organic Pollutant 7% B8t H HE)5 Ludh'®

REFER/)\XFE BEMSAISU—
© Obunsha Co.,Ltd.

-3-

1907800102

https://kakomon.passnavi.com/kakomon/channelPdfView.do?paperld=1907800102&deptName=3e4d1579e03aa2054ae9d2a5ef7efc2f&specialSu... 4/6



]
¥
ik
i
s}
i

2020/3/8

consensus —EL-ER
biodegrade AET 5

[BRRF 1] &XXFDZEF (A) 226 (E) KASEMELTRLENRLOE, £
NENDBEBRET ~Z 025 1 0B, #ORBEZEZLREN,
( A') 7 .nothing more A . anything more © . something less
T everything less . anything less

( B) 7.moreand more A .no more 7. 1o less
=, much less 7. more or less
( C ) 7.Inthis way A . On top of that 7. On the contrary

.. In comparison . For the meanwhile

( D) 7.acceptable A . predictable *7. probable
T, reasonable 7. unlikely

( E ) 7.Additionally A . Continuously ©7. Fortunately
., Incredibly Z". Increasingly

2] AXho (a) 26 (d) CADZBEDRAEFRAZ —ETELREN,

(R 3] THREOOMREIZLY, FOXORZEBHALEN, AFRAEEHT 75
FLNDOAAETELREW,

(4] THRMO%ZBAFRCRLZZE,

(3% 5] THRE@®®D primary & ¥ secondary 1X, <=1 7 27T AF v 7 DEFBERIC
B L TRENIZMERKL TWD D0, MEDRVWELZPD KDL, AR
ZEOT IS FLUADBRBEBTEZREN, 22383, F OBF, primary 13 1373,
secondary i TH#& | LRELZIV,

REFER/\RFE BEMSAISU— -4 - 1907800102
© Obunsha Co.,Ltd.

https://kakomon.passnavi.com/kakomon/channelPdfView.do?paperld=1907800102&deptName=3e4d1579e03aa2054ae9d2a5ef7efc2f&specialSu... 5/6



2020/3/8

]
¥
ik
bt
s}
i

[ 6] THRE@OIZEMMIZIZED L SR EEBLTVWED, AFRAEZEDT 60

FUNDRAFBTELRE Y,

(R 7] ~A707F32F 97 2ERIZHFENT 32 LIk W BENAFAIXTH, A)

HRREBOTI0FLNOBARETEL I,

[REI8] UTDOT~ZDXD5H, AXRX—HETZIHOELTRY, TORELEL

7RI,

. KEOHA ML TII, v~ 27 07T RF v 7 OFBIRAAER S h, £BR

~DOREBEIRESN TS,

. BT ATy 7 ZHEETICHHT 5, v 7 rTFRFy 2

DERE LETAMLEIIZE A L2,

BRDOTTZAF v 7 XBABRICELENB B Rnaiz XA FT7 4
LA TEbNIZYT5D, HERELLIZ W,

. TITRFy I DL Lo TERSNAMEIZ. BEXDH Y BEPITHH

EhdlEZONTND,

MR XD POPs DBLIZFFRF v 2L, 77 RF v 27 O
kb, ZOoRENRESNDS,

. WFEE T POPs IS AERRICERE L, EMIC L > TERRERENR DS -

EREFESNTVD,

A I uFTAF v 7 OUBICHLT 2 REBOFER, BEEINEZTFRF
v 7 HHALRICEINT A 2 & Tha,

. NAZRTTAFy7ICEALT, HROFEPEBRR~ORBOWEILD

YA TR,

FiRE 2. ZEEFOHES CHEERERASDETRVET,

KREZER)(ZAFE BERSATSYU— -5-

© Obunsha Co.,Ltd.

1907800102

https://kakomon.passnavi.com/kakomon/channelPdfView.do?paperld=1907800102&deptName=3e4d1579e03aa2054ae9d2a5ef7efc2f&specialSu... 6/6



