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Context - A plastic society?

Stockholm Resilience Centre Our World in data

A 9 planetary boundaries …. ¿novel entities?



Context - “Indoor” & “Outdoor” sources of plastics 
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Adapted from Amato-Lourenço, et al, 2020.
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Study area
P1

P2

P3

P4

Puntos de muestreo P1 (Secretaria de Hábitat), P2 ( UCO), P3 (Colegio) y 
P4 (Vivienda). Fuente: Elaboración propia

Sampling site Ambient

COLEGIO COLMAUJ Indoor & Outdoor

SECRETARIA DE HÁBITAT Indoor

EDIFICIO UCO INNOVAMATER Outdoor

OFICINAS FACULTAD DE 
INGENIERÍAS

Indoor

VIVIENDA Indoor & Outdoor

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.)



Methods and materials

Active/Passive sampling

Digestion with H2O2 30%

Physical characterization
Packaging and transportation

Vacuum filtration

Drying

chemical
characterization

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





Results  -  Abundance of microplastics
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Sampling site
MPs form

Total
Fibers Fragments

COLEGIO 2361 Not  found 2361

SEC_HÁBITAT 1290 Not  found 1290

UCO_INNOVAMATER 809 Not  found 809

UCO_OFICINAS 1640 4 1644

VIVIENDA 2351 16 2367

Total general 8451 20 8471

Color distribution of MPs (%)

Form distribution of MPs
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Results  - atmospheric deposition
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𝐷𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑟𝑎𝑡𝑒 =
𝑁𝑠𝑢𝑏
𝐴𝑠𝑥𝑇 Deposition rate in #particles/m2-d

Nsub:  number of particles collected

As:  sampling surface area in m2

T:  total sampling time (15 days)



Results  -  SEM-EDS

110 particles observed in 20 filters 



Results  -  FTIR

18 filters analyzed 

PET

PP

Other polymers identified were cotton, rayon and acrylic



Conclusions

1. Fibers dominated at all sampling sites.

2. Blue was the main color observed in the particles found.

3. 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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Más información

That’s all folks!     jlondono@uco.edu.co
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