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ABSTRACT

Microplastics (MPs) in the environment present significant challenges to ecosystems and
human well-being. This study provides an initial investigation into the characteristics of
microplastics in the environment with the aim of developing reliable microplastic reference
materials (RMs). RMs are important tools in validating methods used to detect environmental
pollutants, microplastics [1]. Information about microplastics and its impact to an
environment is relatively unclear. Not only that, key measurand and measurement techniques
are not yet standardized. As the result, proficiency testing and RMs are very important for
method validation and for standardization. In this study, both physical and chemical properties
of microplastics were analyzed including size distribution, shape, surface morphology and
chemical composition. Moreover, this study shows the behavior of MPs when suspended in
aqueous at different aqueous density. Insights from this preliminary study provided crucial
information need for further developing MPs certified reference materials (CRM). This work
highlights the importance measurand of microplastic reference materials and the need of
standardized protocols and quality assurance measures which is highly important for
monitoring and controlling of MPs.

INTRODUCTION

The increasing of microplastics (MPs) in various environmental compartments that MPs
presents a risk to the environment and human health [2]. Therefore, detection and monitoring
are therefore an important factor in controlling the amount and eliminating microplastics from
the environment. To be effective monitoring measurement technique and instrument is
important. Principle measurement is based on measurand. Nowadays the measure of MPs is
unclear, not only that measurement technique, standard procedure and reference material are
not yet effective or efficient [3]. This preliminary study aims to explore the characteristics by
focusing properties such as size distribution, shape, surface morphology, chemical
composition, coagulation behavior and responses to different liquid environments with varying
densities when suspended in liquids of differing densities. The research aims to lay the
foundation for the development of more reliable measurement techniques and monitoring
protocols and reference. Therefore, enhances our ability to accurately assess and mitigate the
environmental and health impacts of MPs.

MATERIALS AND METHODS

To study the fundamental properties of microplastics, samples were collected from
household items representing plastics that are used in everyday life. Samples were ground into
small pieces and then filtered by sieve shaker, mesh size 300 um, to separate microplastics
from macroplastics.

Fourier transform infrared spectrometer (FTIR) was used as a chemical analytical technique
for identifying type of plastics. FTIR spectra of MPs obtained from a spectrometer range from
4000 cm™ to 400 cm™. Morphology and size distribution of MPs were observed by using
scanning electron microscope (SEM). To observe behavior of microplastics, microplastics was
suspended in different liquid densities. Effect of poly- aluminium chloride (PAC) to coagulation
behavior of MPs was also investigated.
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RESULTS

Experimental results are summarized in Table 1.

Table 1. Observation results from microplastics’ experiment
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Characteristics

Technique

Observation

Size and shape

SEM

Sieved particle size
range from 50 mm and
over. There are a variety
of shapes.

pH meter

Vary pH from 3 to 12.

pH has no effect to size
and shape of particle
even after leaving at
room temperature at
least 48 hr.

Coagulation

Visual

No precipitation was

observed after adding
PAC
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Liquid density

Visual

MPs cannot dissolved

or suspended in water
but mostly sedimentin
oil.

DIwater Saline Oil

DISCUSSIONS

Microplastics that was degraded naturally have variety of shapes and size range is from 50 um to
millimeter scale. Even after degradation, these plastics still retain their durable properties and
withstand both acids and bases. Additionally, by immersing these microplastics in liquids of varying
densities and ionic strength, it can be inferred that microplastics mostly float on the liquid surface. It
only settles in highly ionic strength aqueous or oil. The observation indicates that microplastics is
highly stable even under extreme condition. Future studies will focus on defining measurand of
microplastics and suitable measurement techniques. Those are essential to achieve effective
measurement standard, standard procedure and development of certified microplastics reference
material.

REFERENCE

1. Martinez Francés, E., Bavel, B. v., Hurley, R. (2023). Innovative reference materials for method validation in microplastic analysis including
interlaboratory comparison exercises. Analytical and Bioanalytical Chemistry, 415, 2907-2919.

2. Sharma, P., Vidyarthi, V. K. (2024). Impact of microplastic intake via poultry products: Environmental toxicity. Journal of Hazardous Materials
Advances 14.

3. Seghers, J., Stefaniak, E. A. (2022). Preparation of a reference material for microplastics-evaluation of homogeneity. Analytical and Bioanalytical
Chemistry, 414, 385-397.




	Slide 1

