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Microplastic in soils – a solid analyte in a solid matrix

Introduction
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2014

2010

Soil < Air < Water 

Soil – The forgotten resource of human livelihood

BBodSchG (1998), BImSchG (1982), WHG (1979)

Development of microplastic research in the environment

Introduction
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Systematic review - method

Categorization of groups to delineate MP in soils
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ScienceDirect and Scopus: 

Microplastic AND soil AND sampling / No reviews / only peer-review

JabRef

• 128 duplicates (pre-print etc.)

• Batch experiments, synthetic soils, toxicity

• 2,278 article (2022-05-02)

• 4,396 article (2022-10-17)

• 2,118 ≡ 13 article per day

106 / 2,278 

Method and workflow

Systematic review - method

Question Resources

Keywords

Prioritize Extract data Analyze

RStudio
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Question Resources

Keywords

Prioritize Extract data Analyze

RStudio

Reporting

Rmarkdown 

Polluter

Study site

Sampling

Preparation

Analytics

Systematic review - method

5 groups and 53 categories
Manuscript

in preparation

Method and workflow
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Polluter

Systematic review - results

• Most studies investigate targeted emission 

pathways

• Aeolian input is rarely investigated

• Agriculture (plastic mulching) dominates for 

most studies

• Currently, derivation of “background values” 

is not a priority and in its infancy
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Size of the study site varies and in most cases not stated

The majority does not classify the soil („irrigated desert soil“, „maize soil“)

20% measures at least one of the important soil properties 

Study site

Systematic review - results
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Sampling

Knowledge < 30 cm soil depth terra incognita

Mass of single samples ≙ mass composite sample

Seldom larger representative elementary volumes (REV) are employed

Systematic review - results

5.1 ± 4.6 single samples 

1.8 ± 1.7 composite samples 

2.1 ± 3.6 kg sample mass
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31 different mesh sizes

Oven drying (60%; 53 ± 15 °C) > Air drying (39%) > Freeze drying (1%)

40 °C drying temperature is recommended (glass transition temperature is 40 °C for PE)

Hydrogen peroxide (76%) > Fenton’s reagent (21%) > Enzymatic reaction (3%)

SOM removal with H2O2 is most popular but to variable extent (concentration, mass:vol ratio, temperature, duration)

Preparation

Systematic review - results

NaCl
30/106

ZnCl2
14/106
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• Particle counts (87%) > counts / mass (8%) > Polymer mass (5%)

• 95% of the studies use P kg–1

• P g–1, P 5 g–1, P 10 g–1, P 30 g–1, P 100 g–1
 upscaling (?)

• PP > PE > PS > PET 

• 51 different polymers = heterogeneous fingerprint of polymer in soils

Systematic review - results

Analytics
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Summary

Minor references to technical guidelines

(OSPAR / EPA / LAGA PN 98)

Mass single sample ≙mass composite sample

Larger REVs should be considered

Soil classification needs to be emphasized

Spectroscopic dominate thermoanalytical 
methods  Ultimate goal is to quantitatively 
obtain reliable results for both methods

Systematic review - results
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Conclusions

Systematic review - results

• There is a broad range of applied techniques for each of the pre-defined categories 

• Sampling and sample preparation should be standardized for determination of MP in soils

• Recovery test should be mandatory to verify the success of the MP extraction protocol 

Thus, a guideline should include the holistic workflow from soil sampling, sample 

preparation, and analytical requirements

Larger REVs

5 mm4 mm3 mm

Polymer mass   LOD/LOQ values                           

Particle counts  Upper AND lower size limits

Area and representativity


