The Plastic Waste Problem
What is VU’s role?

Julie Peller, Professor of Chemistry

Julie Whitaker, Energy and Sustainability Coordinator



The Tremendous Rise in Production of Plastics:
nature-incompatible materials

PRODUCTION OF PLASTIC

Global annual plastic production in million tonnes. FORECAST

More than half of all the
plastics ever produced have
................ been made since 2000.
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Plastics do not decompose. What is the plan?

Globally, only 9% of plastic waste is recycled while 22% is mismanaged

Share of plastics treated by waste management category, after disposal of recycling residues and
collected litter, 2019

@ Mismanaged & uncollected litter @ Landfilled @ Incinerated @ Recycled
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https://www.oecd.org/environment/plastic-pollution-is-growing-relentlessly-as-waste-management-and-recycling-fall-short.htm

The Petro-chemical plan

Electrification of vehicles/ Solar === |ess fossil fuel sold for direct energy.
Fossil fuel industry == Make more plastic. === Fuel
More plastic, more waste. How is this handled?.

Waste to fuel (promoted as green technology)=== Incineration (thermochemical
processes) create more pollution (lots of chemical additives).

Environmental Injustices throughout: extraction to waste handling.
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Plastic Waste is EVERYWHERE from macro to nano

“More than 1.3 billion tons of plastic will be dumped on land and in the oceans over the period
from 2016 to 2040 unless the world acts,” (University of Leeds, https://phys.org/news/2020-07-world-plastic-pollution.html)
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nvestigations of Microplastics in the
ocal watershed
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microfiber__s
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400 - 1200 synthetic MFs/4L

Microplastics: smaller than 5 mm

310 - 880 synthetic MFs/AL 4-17 synthetic MFs/4L

From this one part of the watershed, an estimate 4 billion synthetic microfibers
are carried daily. Destination: Lake Michigan



VU Chemistry studies on microplastic pollution
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Detecting Microplastics in Soil and Sediment in an Undergraduate
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ABSTRACT: Enviroamental pollution is both a worldwide and a local issue,
and microplastic pollution in particular is receiving increased attention due to
its prevalence and bicaccumulation potential affecting the food chain. This
Lboratory experiment uses current, rescarch-based methods such that the
students can determine the extent of microplastic pollution in local soil
samples. This laboratory experiment can be used as cither a 2 or 3 week mini-
rescarch-project for first-year undergraduate students in either an introductory
chemistry course for nonmajors or a general chemistry course for majors. The
Liboratory experiment gives students exposure to sieving, density gradients,
and exposure to the Fenton reagent to isolate microplastics from soil samples,
which are then analyzed and quantified under stereomicroscope magnification.
Several general chemistry topics common to most first-year chemistry courses
{density and solution concentration calculations, etc.) are emphasized during
the hiboratory experiment. From postexperiment assessments, students showed a marked improvement in select skill sets an
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DETECTING MICROPLASTICS IN A
GREAT LAKES WATERSHED WITH
UNDERGRADUATE STUDENTS

TRILLIONS OF TINY BITS OF PLASTIC - KNOWN AS MICROPLASTICS - CONTAMINATE
OUR ENVIRONMENT. AMONG THESE ARE MICROFIBRES - VERY SMALL THREAD-
SHAPED PLASTICS - ROUTINELY RELEASED FROM EVERYDAY WASHING OF
SYNTHETIC FABRICS. THE REALITY IS THAT MANY OF THESE PLASTIC PARTICLES
CONTINUE TO END UP IN RIVERS AND OCEANS, AND POSE A DANGER TO AQUATIC
ORGANISMS. WITH THE HELP OF UNDERGRADUATE RESEARCH STUDENTS, DR
JULIE PELLER, FROM VALPARAISO UNIVERSITY IN INDIANA, USA, IS ASSESSING THE
MICROFIBRE POLLUTION IN SURFACE WATERS, WITH A FOCUS ON THE GREAT LAKES
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Opinion: I thought I'd seen it all studying
plastics. Then my team found 2,000 bags in a

camel. |
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The pervasiveness of microplastics

Plastic particles are showing up in our food and in our bodies. Is that a problem?
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Our addiction to plastic is killing wildlife, polluting
ecosystems and possibly harming humans

Microplastics found in human blood for
first time

et Exclusive: The discovery shows the particles can travel around the
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O Microplastics cause damage to human cells in the laboratory. Photograph: David
Kelly/Photograph David Kelly
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with scientists finding the tiny particles in almost 80% of the people tested.
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The rise in Plastic Production will worsen the
plastic waste problem

Plastics originate from fossil fuels, which took millions of years to form.
Therefore, the virgin materials should be deemed highly valuable.
*Circular Economy

What happens if we continue to accept plastics, especially those that were
designed for a single use?

We have been collecting data to assess VU’s role in the plastic waste problem.



International and National and Local Effots to
Eliminate Single Use Plastics

* Solutions exist!! Simple solutions exi
universities are striving toward zero

* Plastic materials have only been around since early/
» MORAL OBLIGATION

* Best steps forward

» REDUCE (purchases, packaging)
» REUSABLES (Yes to refillable water bottles!)
» REFUSE (plastic bags, cups, utensils, etc.)
»STUDY AND IMPROVE PROCEDURES




VU-Porter County Plastic Waste Project

 Perform a waste audit

* Compile data and learn about
good and bad practices.

« EDUCATE
* Make changes
* Expand into community

* University - leadership

Overall Picture of Waste Created at VU

(not cafeteria)

Total volume of each category

Total amount of plastic waste _
E-waste/batteries I 0%

Food . 2%

Recyclable glass | 0.1%

Recyclable metal 3%

Recyclable paper

Recyclable cardboard




Recyclable vs. landfill waste gvolume)

Recyclable vs. landfill waste (volum

= Total amount of curbside recyclable waste =*Total amount of landfill waste

Recycling Contamination (Volume)

#Total amount of curbside recyclable waste ®Total amount of landfill waste




Will we choose to take part in solutions to plastic waste?

Why is this important?
e Faith-based institution

e Care for the earth;

environmental and public
health

* Ethical leadership

e Service to one another,
students, community

* Partnership with businesses,
organizations




VU Plastic waste solutions

v’ Participation and support at all levels: Board,
Administration, Faculty and Staff, Students
v' Recommendations must turn into actions
* Change waste collections to reduce/eliminate plastic
bags
* Fall Semester Green Campus campaign; green
campus gatherings
* Eliminate single use plastics on campus; institute
other changes toward zero waste (save SS - cut
waste in half)
 Changes in food services
v' Work with the county’s waste reduction district
v" Work with other community partners




Join our breakout session to find out more
about our campus audit.

Participate in devising solutions.

Let’s do better for our students, our campus, our
community, our earth.



