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Context - A plastic society?
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Polymers are color-caded to indicate recyclability: green for widely recycled, blue for moderately recycled,
orange for limited recyclability. red for usually non-recycled, and violet for unknown recyclability.
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Annual global plastic use, 2019

Measured in tonnes per year.
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Context - “Indoor” & “Outdoor” sources of plastics
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Los cientificos han descubierto grandes cantidades de microparticulas de plastico transportadas a traves del aire en una remota
Zona montafosa.
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] Study area

Main municipality of the eastern Antioquia
subregion. (aprox 147.000 hab, 64% urbana)

The subregion has doubled its PIB between
2009 ($5.8 billion) and 2018 ($11.1 billion).

New challenges for sustainable
competitiveness (industry, trade, tourism,
agriculture, livestock, and fishing, etc.)

Sampling site Ambient

COLEGIO COLMAUJ Indoor & Outdoor
SECRETARIA DE HABITAT Indoor
EDIFICIO UCO INNOVAMATER Outdoor
OFICINAS FACULTAD DE Indoor
INGENIERIAS
VIVIENDA Indoor & Outdoor
Puntos de muestreo P1 (Secretaria de Habitat), P2 ( UCO), P3 (Colegio) y

P4 (Vivienda). Fuente: Elaboraciéon propia



. Methods and materials

2 sampling campaigns

3 outdoor sites - Passive sampling
with a funnel/flask

4 indoor sites - Passive sampling
with Petri dishes

3 replicates

Time: 15 days per site A
A

Vacuum filtration

chemical
characterization

. , , . . Physical characterization
Active/Passive sampling Packaging and transportation Y






. Results - Abundance of microplastics

Form distribution of MPs

MPs form

Sampling site e Fragments Total
COLEGIO 2361 Not found 2361
SEC_HABITAT 1290 Not found 1290
UCO_INNOVAMATER 809 Not found 809
UCO_OFICINAS 1640 4 1644
VIVIENDA 2351 16 2367
Total general 845] 20 8471
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Color distribution of MPs (%)
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J Results - atmospheric deposition
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. Results - SEM-EDS

10 particles observed in 20 filters
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B Results - FTIR

18 filters analyzed
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[
75 1
3500 3000 2500 21.‘00 1500 1000
indice Comparar Nombre del compuesto
1 17 84.63 PET (Fiber)_Standard3
2 16 82.39 PET (Fiber)_Standard
3 11 82.34 PET (300 um)
4 57 82.14 Poly(ethylene terephthalate)
5 19 81.11 PET (Fiber)_Standard4
6 13 80.98 PET (Fiber)_Standard
7 40 77.40 Poly(butylene terephthalate)
8 3 50.96 POLYESTER, TERE-&ISO-PHTHALATE
<] 4 49.86 POLYESTER, TEREPHTHALATE
10 114 38.28 Poly(Acrylic Acid) 49-24% in water

2

22228288

* CASAP X

Medellin, Colombia

i oworENe, ATAGT & . \ 1]
: . ‘ | .-I ?,’[pll
e ﬂ. . et sttt e AT
/ : A -». |
(] ‘AU
.I
|
|
PP |
3500 3000 2500 2000 1500 1000
indice  Comparar Nombre del compuesto
1 41 89.55 POLY(PROPYLENE), ATACTIC
2 25 86.67  Polipropileno
3 20 84.79 Polypropylene
4 67 83.78 Polypropylene, isotactic
5 38 80.57 POLY(PROPYLENE), SYNDIOTACTIC
6 39 80.19 POLY(ETHYLENE:PROPYLENE)
7 32 70.67 POLY(ETHYLENE:PROPYLENE:DIENE)
8 21 50.35 POLY(ACRYLONITRILE)
9 88 47.74 Styrene/isoprene, ABA block copolymer
10 66 47.55 Polypropylene, isotactic, chlorinated

Other polymers identified were cotton, rayon and acrylic
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. Conclusions

1. Fibers dominated at all ssampling sites.
Blue was the main color observed in the particles found.

The MPs deposition rate in indoor samples was between 8 and 10.5 times higher
than in ambient (outdoor) air samples.

4. The total deposition rates were 2.358 + 699 PM particles in indoor air and 271 + 117
particles per day per m2 in ambient air.

5. Similar studies in New Jersey, London, Paris, and Bangkok yielded similar
deposition rates.

6. SEM characterization allows for a comparison of the elemental composition and
morphology of PM found in indoor and outdoor air in Rionegro with the results of
other studies, with oxygen and carbon as the main elements.

7. FTIR analysis showed an approximate polymer distribution of 26,1% cotton, 15,6%
PET & PP, 5,2 % acrylic & rayon Indoors.

8. The next step is to research about relationship between PM10 and PM2.5 and
microplastic particles in ambient air.
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