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The Plastics Lab analyzed chemical/polymer composition of plastic like particles in 

aggregated compost samples collected by Metro Vancouver to provide preliminary 
estimate of abundance. The chemical analysis was performed using Fourier-
Transform Infrared Spectroscopy (FTIR), a detailed methodology description of the 
analysis methods used by the Plastics Lab to study microplastics are being published 
soon. This study is a follow up to the findings published in “Metro Vancouver 
Compost Quality Study – Foreign matter content in locally available compost” 
(MetroVancouver, 2021). We anticipate findings in this report to inform potential 

interventions by MetroVancouver and partner organizations. 

Principal Findings 
 

1. We estimate an average incidence of 18 plastic-like particles per 1 kg of 
dried compost (12 particles per kg of dry compost #1-47 AND 37 particles 
per kg of dry compost #48-50) 

2. Polyethylene (PE) accounts for ~50% of polymers found in compost sample 
with polypropylene (PP) next at 25% of polymers followed by polyvinyl 

chloride (PVC) 10%, polystyrene (PS) 3%, polyester (PET)1 2% and others 
such as cellulose, nitrile rubber, polyurethane, and glass at 9%. 

3. We find an increasing diversity of polymers in smaller sized particles, with 
the (<4.75 mm) category having greatest variety in polymers (38% PE, 10% 
PVC, 10% Polyester, 7% Polystyrene, 16% PP, 20% other) and largest size 
category (>16 mm) with the least variety in polymers (78% PE, 19% PP, 3% 
Polyester) 

4. Smaller particles are significantly more abundant than larger particles – 
indicating breakdown of macroplastics as a source of microplastics (so-called 
“secondary” microplastics) 

 

Enumeration Sample # 1-472 

Total particles #1-47 672 

Type <4.75 4.75-8 8-16 >16 

Soft 167 171 135 72 

Hard 72 21 11 11 

Foam 2 1 0 1 

Label/stickers 0 0 8 0 

                                                   
1 The chemical category “polyester” encompasses polymers in several consumer products 

such as polyester textile fabrics and PET plastic bottles. 
2 Sample #s 1-47 account for bulk of samples analyzed, see (MetroVancouver 2021) for 

details 



 

Size total 241 193 154 84 

% of total particles overall 36% 29% 23% 13% 

 
Polymer composition for all samples #1-503 

Polymer Label Total #of polymer 
in compost 

sampled 

% of 
polymer in 

total 

#particle/kg 
compost 

polyethylene 

 

649.3 50% 9.2 

polypropylene 
 

322.4 25% 4.6 

polyvinyl 
chloride  

127.1 10% 1.8 

other4 N/A 121.7 9% 1.7 

polystyrene 
 

42.2 3% 0.6 

polyester 
 

32.3 2% 0.5 

 

Potential sources for the identified polymers are varied, we list a few 

prominent examples here.5 

 

Polymer Label Materials found 

polyethylene  

 

plastic bags, bottles, twist ties, fruit nets 

polypropylene 
 

food containers, bread bags 

polyvinyl chloride 
 

twist ties 

polystyrene 
 

food containers, bread tags 

polyester 
 

plastic bags 

                                                   
3 Based on 104 particles subsampled out of a total of approx. 1200 particles, we estimate a 

margin of error of approximately 9% 
4 Other matches include cellulose, nitrile rubber, polyetherurethane and others, see 

supplemental analysis and information.xlsx for more details 
5 Only most commonly occurring polymers based on MetroVan compost study listed, 

examples including labels/stickers are not in this table 



 

Chemical and physical characteristics 
 
Plastics particles for each sample were laid out and separated based on 
physical characteristics into subcategories labelled “hard”, “soft”, “foam”, and 
“label/sticker” sections, using the following definitions (refer to figure below, 
higher resolution included): 
 

 Hard: cannot be bent with a tweezer 
 Soft: can be easily bent with a tweezer and changes shape 

 Foam: foamy, visually Styrofoam-like pieces 
 Label/sticker: soft plastics with words and labelling  

 

 

 
 

Figure 1: Photographs of plastic-like particles in various size categories 



 

 
Physical categorization 
 
Abundance of particles increased with decreasing size fractions, and soft 
particles made up bulk of all particles in all size categories. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chemical categorization 
 
Chemical categorization was performed using FTIR-ATR spectroscopy 
(Agilent® CaryTM 620) followed by library matching using custom Python 3.0 
based algorithm and open-source spectral library OpenSpecy. Polyethylene 
was the most found polymer category, followed by polypropylene, polyvinyl 
chloride, and others. 
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Chemical categorization in particle type 
 
The chemical categorization distribution in each of the Hard, Soft, Foam and 
Label/Sticker types are shown here for all samples combined. The total 
number of particles for each type are 223, 1045, 4 and 23, respectively. More 
than 50% of particles in the Soft type are Polyethylene followed by 22% 
Polypropylene. In the Hard type, 35% of the particles are Polypropylene 
followed by 30% Polyethylene and 17% Polystyrene. The categorization in the 
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separate size categories can be found in the data analysis excel file as there 
is variability in the distribution between the different size groups. 
 
We note that commonly used “bioplastic” materials such as PLA were not 
detected as significant components in this study – chemically these have 
similar signatures to polyester and are quite distinct from polyolefins 
(polyethylene, polypropylene, etc.).  
 

 
 
 

 
 

Comparable studies 
 
Analysis of microplastics in compost is a relatively new field of research. 

Comparable studies have found plastic particle abundances between 10-

1000 particles per kilogram, with polyethylene, polypropylene, and styrene 

dominating, however, it is important to note that results vary widely by 

methodology and size fractions used.6 

Appendix 
 

                                                   
6 Vithanage et al., 2021, doi: 10.1016/j.coesh.2021.100297; Weithman et al., 2018, doi: 

10.1126/sciadv.aap8060 
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Samples #1-47 matches 

Polymer 
Total #of polymer in 

compost sampled 
% of polymer in 

total 
#particle/kg 

compost 
polypropylene 179.2 27% 3.3 

polystyrene 20.6 3% 0.4 
polyester 29.3 4% 0.5 
polyvinyl chloride 27.1 4% 0.5 
polyethylene 347.1 52% 6.4 
Other 68.7 10% 1.3 

 
Samples #48,49,50 

Polymer 
Total #of polymer in 

compost sampled 
% of polymer in 

total 
#particle/kg 

compost 

polypropylene 143.2 23% 8.5 

polystyrene 21.6 3% 1.3 

polyester 3 0% 0.2 

polyvinyl chloride 100 16% 6.0 

polyethylene 302.2 49% 18.0 

Other 53 9% 3.2 
 


