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Results

Background 

➢ The consumption of plastics increases environmental pollution due 

to their low biodegradability, inappropriate use, and inefficient 

disposal;

➢ Exposure of plastic materials in the environment promotes 

physical, chemical, and biological degradation processes;

➢ Plastic degradation leads to

   accumulation of very small 

   plastic fragments in the 

   environmental ecosystems;

➢ Microplastics vary in size 

   between 0.1–5000 mm. The

  smaller group of nanoplastics

 can be specified based on

 current definitions for

 nanomaterials as particles

 that range from 1–100 nm in 

  size;

➢Monitoring of MPs in different environmental matrices is 

necessary;

➢ Identifying MPs of different composition, shape, and size is a 

difficult goal [1];

➢  Many challenges in the field of micro- and nano-plastics 

research must be addressed [2].

Aims

➢Generation of stable microdroplets of water contaminated with microplastics (MPs);

➢Detection of microplastics in micro-volumetric water droplets by Raman spectroscopy.

The Raman spectra of PMMA 

in bulk vs. droplet

The Raman spectra of PMMA

 in water droplets

The UV-Vis absorption spectra of PMMA in water at concentrations 

between: a) 0,16% - 1,25% and b) 2,5% - 10%. 

Poly(methyl methacrylate)

PMMA

➢ We performed Raman spectroscopy measurements on water 

droplets containing Poly(methyl methacrylate) – PMMA and 

Polyester - PE microparticles. 

➢ Supplementary analysis were carried out by UV-Vis absorption and 

FTIR spectroscopy, optical and electronic microscopy (SEM), as well 

as by dynamic light scattering (DLS).

➢ Among the registered Raman bands of droplets containing PMMA, 

the most prominent one was observed at 2960 cm-1, which 

corresponds to an overlap of the C-H stretching vibration modes of 

the CH2 groups of the skeleton, of the α-CH3 groups and of the CH3 

ester groups [3]. 

➢ We detected nanometric PMMA particles in water droplets based 

on the Raman spectra by identifying the band between 1700 - 

1800 cm-1, which corresponds to the stretching mode vibrations of 

the carbonyl bonds. 

➢ FTIR experimental results are consistent with both the published 

data and the calculated spectra.

➢ The appearance of the UV-Vis absorption bands may be due to the 

fact that microplastic particles do not have the same roughness, so 

some samples have a higher scattering coefficient, thus influencing 

the light intensity passing through the sample.

➢ Raman spectroscopy is promising for detection of microplastics when 

water droplets are considered [4]. However, further challenge is to 

optimize the working parameters of the experimental system 

(optical, detection, microfluidic, optofluidic) when considering tens 

of micrometers to nanometer-sized particles.
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