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Polymer polyethylene terephthalate (PET) is a commonly

and widely used polymer, usually intended for packaging as

well as clothing. It can be found as microplastics (MP) in

water, soil, compost and sewage sludge. The method for

extraction and quantification of MP from soil has not yet

been standardised. We compare oil extraction, which takes

advantage of the lipophilic surface properties of most

plastics, and a commonly used density separation method,

which separates MP from soil based on the density

difference of MP and the saline solution used.

Oil extraction:

• 10 g of soil or soil and compost mixture, a defined number

of PET MP particles, 50 mL of distilled water and 3 mL of

olive oil were put in a PTFE cylinder.

• Firstly, the closed cylinder was shaken, then left settling

for 2h and finally put into the freezer overnight.

• The sample was pushed out of a cylinder with a piston and

the oil layer was separated from the rest of the ice. The

frozen oil layer with MP was left to thaw on a filter and

then filtered through a glass fibre filter and rinsed with

water and subsequently with hexane.

• For samples rich in organic matter (soil and compost

mixtures), an oxidation step was added. The filter was put

in a beaker with Fenton reagent until the reaction was

complete.

• Protocol adapted with changes from Scopetani et al.,

(2020).

Density separation:

• 10 g of soil or soil and compost mixture, a defined number

of PET MP particles and 50 mL of ZnCl2 solution were put

into a beaker.

• The sample was stirred 3x for 2 min and left for 2 h to

sediment and to get MP floating on the surface.

• The supernatant was filtered through a glass fibre filter.

• The filter was put in a beaker with Fenton reagent until the

oxidation reaction was complete.

• Protocol adapted with changes from Konechnaya et al.,

(2020).
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Oil extraction:

Pros and cons:

Safe and cheap method

Without the use of any hazardous saline solutions

Applicative to different polymer types (with different density, it has

a small role in the MP recovery)

Applicative also to many different soil types and compost mixtures

Not time efficient (overnight freezing process)

Custom made equipment (PTFE cylinder and piston)

Oil affinity to different polymer types

Require an additional step to remove organic substances from a

sample

Using food sources (olive oil)

Oil needs to be removed before further analysis (hexane)

Density separation:

Pros and cons:

Simple method, without special equipment and with easy

application in laboratory

Saline solutions with sufficiently high density available for

extraction of PET MP

Applicative to many different soil types and compost mixtures

Expensive method (saturated saline solutions)

Hazardous solutions (toxic to the environment – NaI, react with

organic matter – CaCl2)

ZnCl2 solution can react with natural components of sediment,

especially carbonates (resulting in bubbling and foam), which can

hamper the procedure (Möller et al., 2020)

Require an additional step (or more) to remove organic matter

Figure 2: Density 

separation method.
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Recovery:

From 90-100 % (Crichton et al., 2017; Mani et al., 2019), our recovery 93 %. The recovery was on average lower in compost than in soil

(90.5 % < 96.5 %) and on average lower for the low-density polymers (89.1 %) than for the medium-density and high-density (95.5 %)

polymers (Scopetani et al., 2020).

Recovery:

On average higher than 90 % (Li et al., 2020; Vermeiren et al., 2020), but mostly range from 94 % to 97 % (with SD between 0.3% and 3.3%

with decreasing particle sizes) (Konechnaya et al., 2020). Yet to be tested and optimised by us.

Figure 1: Oil 

extraction method.
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By optimising and testing both on

a wide range of PET

concentrations and sizes and

different matrices with varying

organic matter content, we will be

able to depict, which method is

more suitable and yields better

recoveries.

Further work will focus on

quantification and identification of

MP in environmental samples.


