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RESULTS

Water samples from two karst caves 

(Piedmont and Tuscany) and two 

alluvial aquifers (wells, both in 

Tuscany)

Oxidative 

digestion

INTRODUCTION

Microplastics (MPs) are plastic particles smaller than 5 mm, which are mainly present in terrestrial and aquatic ecosystems. Groundwater is a sensitive 

environment; its close connection to the surface makes it susceptible to MPs pollution and this type of contamination could be detrimental to both groundwater 

quality and biodiversity conservation. 

Today, there is still no sampling and analysis protocol to detect MPs in environmental matrices. Here, we analyze the concentration and composition of MPs in four 

Italian groundwater bodies to assess the level of contamination in different aquifer types, and follow best practices to minimize the occurrence of contamination .

Piedmont

(karst aquifer)

Tuscany

(karst aquifer)

Florence 1

(alluvial

aquifer)

Florence 2

(alluvial

aquifer)

0%

20%

40%

60%

80%

100%

 Black   Blue   Orange   Red   Transparent   Yellow   Pink   Purple   Green

CONCLUSIONS

Example of a) stereomicroscope image, b) visible light FTIR image, c) 2D FTIR Imaging map,

d) absorbance spectrum of a PET fibre

• The Tuscan karst aquifer shows the major MPs concentration (964 ±131 

items/L).

• Predominat size ranges: 1mm-500µm and 500-100µm (both account for 

34%).

• Most common color: black, blue and red (25, 18, 37 % respectively).

SAMPLING & ANALYSIS
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• Two types of underground aquifers were considered here, which 

are differently exposed to anthropogenic factors.

• MPs can be dangerous contaminants to water quality and the 

health of local fauna, and it is increasingly important to assess 

their presence. 

• Importance is placed on the methods used to prevent 

contamination of samples, given the lack of standardization in 

MPs analysis protocols.

AIMS OF THE STUDY
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• Possible sources of contamination related to human activities (i.e. tourism, littering).

• Further studies and the adoption of common protocols are needed to better 

determine the level of groundwater MPs pollution and the risks associated with the 

conservation of the environment, local fauna and human health.
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