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How many microplastics are released per




How many microplastics are released per day?

* Christchurch WWTP: 230 million particles
* Kaiapoi WWTP: 8.6 million particles
e | yttelton WWTP: 1.5 million particles

* Governors Bay WWTP: 344,000 particles
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| ") Check for updates

Wastewater treatment plant effluents in New Zealand are a
significant source of microplastics to the environment
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Municipal biowaste from WWTPs
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Biosolids

Treated sludge

Dry or low water content
Final stage before
disposal/reuse

Effluent-irrigated soil

Treated effluent
Reference site included
Irrigated continuously



Composts
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Bulk compost

 Commercial facilities
or community
initiatives

* Has food scraps

Bagged compost

* Mainly woodchip,
manure, green waste

* Available to purchase
from garden centres

Vermicompost

e Feedstocks include food
scraps, biosolids, paper
pulp, dairy processing
waste, septic tank waste
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Contents lists available at ScienceDirect

MethodsX

journal homepage: www.elsevier.com/locate/methodsx

A method for the extraction of microplastics from solid biowastes
including biosolids, compost, and soil for analysis by p-FTIR

Helena Ruffell>*, Olga Pantos®, Brett Robinson?, Sally Gaw®

3 School of Physical and Chemical Sciences, University of Canterbury, Christchurch, New Zealand
b Institute of Environmental Science and Research, Christchurch, New Zealand
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Length : 760um

Length : 540um Length : 250um

Length : 2282um

Length : 420pum

Length : 380pum
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S Cambridge Prisms: Plastics  Sources of nanoplastic and microplastic
pollution which are hidden in plain sight

www.cambridge.org/plc
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Total average abundance of microplastics
iIn biowaste

ol
T

N
1

N
T

Average particles (per/g)
w

=
T

o

Soil irrigated Biosolids Vermicast Bulk compost Bagged
with effluent compost



Average microplastics abundance (per g)
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* Biosolids: 2720 particles/kg

* Vermicast: 2690 particles/kg

* Bulk compost: 1940 particles/kg

* Bagged compost: 1100 particles/kg
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Research Article Open Access

".] Check for updates

Quantification of microplastics in biowastes
including biosolids, compost, and vermicompost
destined for land application

Helena Ruffell' , Olga Pantos?‘”, Brett Robinson' ", Sally Gaw’

'School of Physical and Chemical Sciences, University of Canterbury, Christchurch 8041, New Zealand.
’|nstitute of Environmental Science and Research, Christchurch 8041, New Zealand.






Protocol to extract microplastics for U
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Pyr-GC/MS analysis
Bioplastics:
PLA, PCL ASE: MeOH at ASE: DCM at
s ’ 5 i 160 pl of Pyr-GCMS:
PBAT, PBS, 50°C, 1 cycle +d5-PS 180°C, 2 cycles | Extract extract + Single-shot
PHBV - TMAH
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160 pl of

A

5 g of sample

Conventional
plastics: ASE: DCM at Exiract extract

PE, PP, PVC, PS, 180°C, 3 cycles PET, PC + TMAH Pyr-GCMS:
PMMA, PET, PC Single-shot

19 gy




U-FTIR results

Pyr-GC/MS results
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* Biosolids: 2720 particles/kg

* Vermicast: 2690 particles/kg

1.79 g/kg

* Bulk compost: 1940 particles/kg
3.24 g/kg

* Bagged compost: 1100 particles/kg
2.74 g/kg
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Full length article

Microplastics alter soil structure and
microbial community composition

Biodegradable microplastics affect 7
tomato (Solanum lycopersicum L.) UNIVERSITY OF
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Biodegradable microplastics pose

greater risks than conventional Foliar exposure to microplastics

microplastics to soil properties, disrupts lettuce metabolism and
microbial community and plant negatively interferes with symbiotic
growth, especially under flooded microbial communities
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