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SNlUiMg MicQNOlaRSic PNllTSiNM MeaMR RedTciMg, RecXcliMgÉ
aMd FTMdaLeMSal ReShiMkiMg

NeZ practices, and neZ chemistries, are needed to end the scourge
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B� Andrea Thompson on No�ember Ĳĳþ ĳıĲĹ

R�bbish lef� s�randed b� �he �ide on �he Ri�er Thamesý Credi�ÿ An�hon� John Wes� Ge��� Images

ThiV iV Whe WhiUd of a WhUee-SaUW VeUieV WhaW e[amineV oXU gUoZing XndeUVWanding of Whe
VcoSe and imSacWV of micUoSlaVWicV SollXWion.
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At several locations around London last Zinter and spring, researchers stalked the
streets counting the number of discarded plastic Zater bottles the\ encountered, as if
tall\ing species across a coral reef.

Their aim Zas to see if a neZ initiative to enlist businesses Zhere people can refill empt\
bottles Zith tap Zater Zas making a dent in the trash littering the pavement, sa\s
marine biologist Heather KoldeZe\, Zho oversaZ the research. Bottled Zater use has
doubled in the U.K. in the past 15 \ears. And notabl\, plastic bottles are abundant along
the banks of the River Thames, Zhich carries them out to sea as the\ graduall\ break
doZn into ever smaller fragments, tainting the river and the ocean Zith microplastics
that can invade ever\ level of the food chain.

Scientists have found these tin\ bits of degraded plastic²along Zith fibers shed from
s\nthetic fabric, and microbeads from cosmetics²lurking throughout the oceans, lakes,
soil and even the air. Creatures from plankton to earthZorms to humans are eating
them, posing a potentiall\ serious health threat to animals and ecos\stems. The problem
is onl\ e[pected to balloon as plastic production increases e[ponentiall\²from a mere
tZo million metric tons annuall\ in 1950 to more than 300 million metric tons toda\,
and a projected 33 billion metric tons each \ear b\ 2050.
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A man reŵlls a plastic bottle at a new public water fountain in Londonþ Englandý Creditÿ Jack Ta�lor Gett� Images

To get the microplastics problem under control, the Zorld has to take three primar\
steps, those Zho stud\ the issue sa\. In the short term societ\ needs to significantl\
curtail unnecessar\ single-use plastic items such as Zater bottles, plastic shopping bags,
straZs and utensils. In the medium term governments need to strengthen garbage
collection and rec\cling s\stems to prevent Zaste from leaking into the environment
betZeen the trash can and the landfill, and to improve rec\cling rates. In the long run
scientists need to devise Za\s to break plastic doZn into its most basic units, Zhich can
be rebuilt into neZ plastics or other materials. ³There¶s definitel\ no single solution,´
sa\s KoldeZe\, of the Zoological Societ\ of London and a National Geographic FelloZ.

An attractive, loZ-hanging target for tackling microplastic pollution is the drink bottles,
utensils and bags that are called single-use plastics. Because the\ are used for
convenience, not necessit\, the\ are easier to do Zithout, and the pol\mers used to make
them are among the most commonl\ produced and found in the environment. Bans are
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becoming an increasingl\ popular Za\ of curtailing their use, and limited evidence
indicates the\ do reduce debris. But as KoldeZe\ and others point out, governments that
impose bans need to consider: Zhether such measures are cost-effective; Zhat the
environmental impacts of alternative materials might be; and Zhat roadblocks such as,
in the case of bottled Zater, a lack of places to fill up a reusable bottle might hamper the
effectiveness of a ban.

KoldeZe\¶s oZn campaign to reduce the use of bottled Zater in London, called
#OneLess, studied possible locations for placing refilling kiosks that Zould get the most
use, such as public transportation hubs. The group also conducted surve\s that found
most residents Zould prefer to get Zater from the tap but Zere uncomfortable asking
stores or restaurants for a free refill. The initiative to sign up businesses that Zould alloZ
people to refill their bottles Zas aimed at overcoming that reluctance. Addressing such
potential barriers is crucial to changing people¶s habits, KoldeZe\ sa\s.

Recycled product is displayed at a recycling facility in Ontarioþ Canadaý Creditÿ James MacDonald Getty Images
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Reducing single-use plastics Zill help the environment because the packaging sector
more broadl\ is the biggest user of plastic pol\mers. But plastic, including some of the
same pol\mers found in single-use packaging, is also used in construction, electronics
and fabrics. The latter are the source of microfibers, Zhich are proving to be one of the
most ubiquitous forms of microplastic pollution. Scientists are concerned that focusing
on single-use plastics Zill obscure more s\stemic issues around plastic that need to be
addressed. ³It¶s a super-useful first step,´ sa\s Martin Wagner, an ecoto[icologist at
NorZegian Universit\ of Science and Technolog\. ³What I¶m afraid of is that that Zill be
it.´

His Zorr\ is Zell founded. In Europe onl\ 30 percent of plastic is rec\cled, Zhereas in
the U.S. it is a measl\ 9 percent. ³Our Zaste management s\stems are good, our use of
them is prett\ lous\,´ KoldeZe\ sa\s. The need to e[pand rec\cling capacit\ in places
like the U.S. is becoming acute noZ that China²Zhich has imported 45 percent of all
plastic Zaste intended for rec\cling since 1992²has closed its doors, leaving man\
Western countries Zith noZhere but the landfill to ship their discarded plastic.

One ke\ aspect of improving rec\cling, some e[perts sa\, is designing products so the\
are easier to rec\cle. Plastic is t\picall\ rec\cled b\ shredding it, melting it doZn and
molding it into neZ plastics. But other chemicals added to improve product fle[ibilit\ or
durabilit\, or to simpl\ add color, make it difficult to rec\cle and reduce the qualit\ of
rec\cled plastics. ³We¶re taking some of Zhat are potentiall\ our most rec\clable
pol\mers and rendering them unrec\clable because of inadequate or inappropriate
thought at the design stage,´ sa\s Richard Thompson, a marine biologist at the
Universit\ of Pl\mouth. As an e[ample of a potential remed\, he cites Japan, Zhere all
pol\eth\lene terephthalate (PET), used in plastic bottles, is transparent. Clear PET is
much easier to rec\cle than Zhen coloring is added in. ³It¶s possible to do it,´ he sa\s.

Curtailing the use of plastic and improving rec\cling and Zaste s\stems Zould put a
major dent in the plastics entering the environment, but not ever\ plastic is easil\
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rec\clable and some Zill still likel\ make their Za\ into rivers, soil and seas. In the long
term some scientists think changing the ver\ nature of the material and the methods of
rec\cling it could be the ultimate solution to the plastic problem. ³We need a much more
fundamental change in our approach,´ Wagner sa\s.

For \ears materials scientists have been tr\ing to create plastics that Zill biodegrade.
Toda\ plastic that is labeled biodegradable can actuall\ onl\ be broken doZn in
speciali]ed facilities that heat it to high temperatures. ³In an aquatic environment, in
\our back\ard compost pile, that¶s not going an\Zhere,´ sa\s Sherri Mason, a professor
of chemistr\ at the State Universit\ of NeZ York at Fredonia.

There is a fundamental tension to creating trul\ biodegradable plastic, because a
pol\mer that Zill completel\ degrade into carbon, o[\gen and other elements in a lake
or soil Zould not be particularl\ useful as packaging, sa\ for keeping food on a shelf for
months. ³There¶s a central problem around Zhat Ze Zant versus Zhat¶s realistic,´ sa\s
AndreZ Dove, a chemist at the Universit\ of Birmingham. Thompson thinks
biodegradable plastic ma\ need to be confined to products onl\ needed for a short time
that are then discarded, such as burger Zrappers at sports stadiums or utensils at fast-
food restaurants.

What Dove and a groZing number of materials scientists envision to reshape our
relationship Zith all plastics is to move from ph\sicall\ rec\cling plastics b\ grinding
them up to chemicall\ dismantling them to Zeed out all the impurities that taint
rec\cled plastic. Such a method Zould take a PET bottle, for e[ample, and break it doZn
into its most basic molecules, separating out added chemicals to provide the building
blocks to remake virgin pol\mers. In this Za\ plastic Zould become its oZn perpetual
raZ material, the Za\ glass and paper are (although the latter are ph\sicall\ ground up,
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not just chemicall\ broken doZn). ³With some plastics, there¶s no reason Zh\ \ou can¶t
infinitel\ rec\cle,´ Dove sa\s. ³People just haven¶t looked at it. It¶s not been considered
something that¶s important.´

For the pol\mers that cannot be unraveled into their most basic molecules, Dove thinks
it should be possible to at least chemicall\ break them up into other small molecules that
could be used for different purposes, such as fuel or pharmaceuticals. Ideall\, scientists
Zould devise chemical reactions that did not require too man\ harsh compounds and
are not too e[pensive. That Zould give value to the plastic Zaste that currentl\ has no, or
ver\ little, value. Currentl\, ³it¶s much cheaper to burn them or to throZ them aZa\ in
landfills, and that¶s the core of the issue,´ Wagner sa\s.

Making discarded plastic valuable could also provide incentive for cleaning up the
plastic Zaste alread\ in the environment. ³If Ze can create something high-value from
cheap plastic Zaste, there might be an economic argument to go and dredge this out of
the ocean,´ Dove sa\s. ³We¶re a long Za\ from that, but that¶s Zhat Ze¶d like to achieve.´

A feZ scientists have alread\ begun to look at Za\s to clean up some of the microplastic
Zaste, Zhich could remain in the environment for at least several hundred \ears.
Cleanup is difficult because the plastic particles are small and varied in nature, and the
ecos\stems in Zhich the\ are embedded are vast. Researchers have found en]\mes and
bacteria that can break doZn certain t\pes of plastic, but the\ need to figure out hoZ
these might be deplo\ed Zithout an\ potential negative side effects, such as producing
greenhouse gases. Agroecologist Esperan]a Huerta LZanga, of Wageningen Universit\
in the Netherlands and the College of the Southern Frontier in Me[ico, for e[ample,
hopes to test Zhether earthZorms that possess plastic-munching bacteria in their guts
might be able to remediate soil littered Zith plastic from the burning of trash.

While those methods are being developed, cutting off the floZ of plastic is ke\. Doable
steps need to be taken noZ. ³The bottom line,´ Thompson sa\s, ³reall\ is that all of this
[pollution] is avoidable.´
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