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Microplastics: From Sinks to Oceans, and the Water in
Between
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What is it?
e MICROPLASTICS

* Very Small 2 5mm diameter or smaller
« Start that small (Primary)

* Beak down to that small (Secondary)

Where do microplastics in our oceans
come from?
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* MICROPLASTICS are there!
* Many enter through WRRFs

e Some are NOT removed in water/wastewater Treatment

Do Not Degrade = PP, PE, PVC Plastics

Collect in waterways and shores

Aquatic life impacts
* Reproductive issues, Eating issues

* Environmental impacts

* Transport POPs
* PCB,DDT

T © 5 GYRES INSTITUTE
This rainbow runner had consumed 17 plastic fragments.
Marine plastic pollution plays an unknown role in human
exposures to toxic chemicals.




Microbeads - Why This is Important?
* MICROBEADS
* Used in face cleansers, toothpaste, hand scrubbers
* 5 mm diameter or smaller
* Not completely removed in wastewater treatment — 1
* 0.1-7 microbeads/L in WWT effluent ’ \

* 8 trillion microbeads discharged/day
* Aquatic life impacts e
* Environmental impacts |

* Negative consequences of synthetic microbeads

 Microbeads banned

Source (All): Conservation & Science at Monterey Bay Aquarium




Movement of Microplastics

0.5-2.0 MP/L 0.7 MP/L 2.0 MP/L 6.9 MP/L
(secondary effluent) (secondai effluent) (secondary effluent) (primary effluent
Microplastics in WWTPs Discfilter Rap!d Dissolved Membrane
0 sandfilter air flotation bioreactor
08 -
g
g 06 -
e
3
®
g 04~ .
k=
&
02~ %
ol d . 2 % @@ |
Granular  Fragment  Fiber Film Foam ‘ ‘
Microplastic Shape 0.03 - 0.3 MP/L 0.02 MP/L 0.1 MP/L 0.005 MP/L
(final effluent) (final effluent) (final effluent) (final effluent
Microplastics Particle Flow in WWTPs Back washing water < 14%
100% 41%-65% 2%_50%._ .................................................. ~. 0.2%-14% I 0.1%-2%
i 4 L R “4 —— ar 4 .
Influent S " : o0 o Effluent
00 % :
. ) N 2229 \v/ Tertiary treatment
Coarse Screening | Fin nin: i Return activated sludge
it Remoy Primary Sedimentation Biological treatment Secondary Clarification
Primary sludge| < 63%
Grit <92% =
> < 50%
Reject water  17% -20% :. Waste activated sludge

Wl —_— 0.5-7 microplastic/L in WWT effluent
[ 1B US treats 80 trillion L/day

BN 40 - 560 trillion microplastics discharged/day




Many Types of Plastic

* Synthetic Plastic

* Made from Petroleum or
Petro-chemical Products

* Bio-based Plastic

e Carbon from renewable
sources

* Biodegradable Plastic

* Decomposes naturally in the
environment

9
Biobased
Non T

biodegradable ' Biodegradable

and biobased and biobased

e.g. Biobased PE, e.g. PLA, PHA,

RET, PA, PTII ! PBS, Starch blends

Non )
biodegradab]e ........................................ Blodegradable

Conventional 8 Biodegradable
plastics Hl and fossil-based
e.g. PE, PP, PET e.g. PBAT, PCL
Fossil-based

Source: Plastic New Zealand




Can Microplastics Degrade in Wastewater?
Add MBs to different wastewater sludges:
 Activated Sludge (MLSS)

e Return Activated Sludge (RAS)

* Aerobic Digester Sludge (AerD)

* Anaerobic Digester Sludge (AnD)
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What's PHB?

* The most common poly-hydroxy-
alkanoate (PHA)

« Stiff, brittle polymer (AKA plastic)

« Used in packaging, medical and
tableware
* Produced by microorganisms!

* Produce as carbon storage when
stressed = nutrient limited environment

polymerase

PHA
depolymerase

 Cupriavidus necator, Methylobacterium
rhodesianum or Bacillus megaterium

(a) (b)




Methods - Nalgene Bottle Sieve

* Nalgene Reuseable Filter Units
* Use 400 micron nylon woven mesh as "sieve"

* Mesh weighed before sieving

* Subtract weight of mesh from weight of dried solids (Sludge +
microbeads)

* Bleach Samples to reduce the amount of solids on filter
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Bleached Samples




The Simple on Methods

* Incubate  Remove the Sludge « Weigh What's Left
of the Microbeads




PHB Percent Recovery (%)
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Results PE Microplastic in Anaerobic Digester Sludge
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Degradation Rate Comparison of PE and PHB

PHB Degradation Rate
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What's the take-away?

* Our presence = Microplastics

* Minimize the affect on the environment with change

* Prioritize quality
* Biodegradable plastics degrade in wastewater
treatment

Where do microplastics in our oceans
come from?
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