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Abstract: Microplastic research plays a crucial role in identifying microplastic polymers.
Scientists use different methods such as Flame tests, Differential thermal scanning,
Thermogravimetric analysis, and Infrared spectroscopy to accomplish this. The objective of
this study incluce(i) Firstly, it aims to summarize recent research trends on techniques for
determining polymer types in various environments. It provides an overview of each technique
and compares their strengths and limitatiofig. Secondly, it detrmines the types of
microplastics in surface water samples in the Sai@mng Nai River basin, during the period

2023. The Fourier transform infrared spectroscopy (FTIR) technique is applied according to
the total attenuation method (ATRTIR). The stug shows that it is possible to quantify and
classify microplastics by manual observation or through observation or microscopy. However,
determining the type of polymer is almost impossible. To overcome this limitation, scientists
use a combination of physil (e.g., light microscopy, magnifying microscopy), chemical (e.g.,
spectroscopy), and thermal analysis techniques. The study results reveal that there are more
than 60 types of microplastics present in the main water supply for daily drinking andgdrinkin
purposes of the people of Ho Chi Minh City and neighboring providtgmovides a
foundation for river basin water resource managers to propose appropriate water resource
management measures and programs during the process of water exploitationimuiceuse

area
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1. Introduction

Since 2019, almost the whole world has been and will be diingggith a global
pandemic- the Covid 19 epidemic. The World Health Organization has requested a 40%
increase in disposable PREo{yphenylene Ethgproduction. Currently, the most commonly
produced plastics are polypropylene (PP), polyethylene (PE), polyvinyl chloride (PVC),
polyethylene terephthalate (PET) and polystyrene [BSYhe term microplastics was first
mentioned by Thompson and colleagues in 2004Microplastics are defined as particles
ranging in size from -6 0 0 O [3]e More clearly, it is distinguished as plastic particles,
pieces, and fibers with a size of 5 to 1 mm, while a size of 1 mm or less is considered
microplastic fanosized. They pose a potential risk to human health #mel natural
environmen{4].

Identifying microplastics is quite complicated, there are many different mefbhds
Over the years, identification techniques such as Fourier transform infrared spectf6scopy
Raman microscopj/], gas chromatography desorptiorass spectrometfy?] or pyrolysis

J. HydroMeteorol 2024 19, 12-22; doi:10.36335/VNJHM.20240).12-22 http://lvnjhm.vn/


mailto:h.phu@hutech.edu.vn
mailto:htnhan_ctn@hcmunre.edu.vn
mailto:htnhan_ctn@hcmunre.edu.vn

J. HydroMeteorol.2024 19, 12-22; doi:10.36335/VNJHM.20240).12-22 13

gas chromatographyy] have had many improvements and morgepth research. Many
studies have been published on methods to identify microplfsti¢si 11]. Additionally,
research publicationgl?, 13 summarizeknowledge gaps and future research priorities
Looking at the total number of research publications on microplastics over the past and
present years clearly shows that there is a need to strengthen technical methods for identifying
microplastics beyond sampling.

New analytical tools need to be developed and integrated with existing instruments to
tackle the challenges in the field of microplastic identification. The main issue to be
addressed is the limited ability of current techniques to detect microplastiffent sizes.

The detectable size limit of microplastics using current methods is only a few micrometers.
However, there is a growing need to identify the presence, distribution, and polymer type of
microplastics of various sizes, particularly in thenoscale range. The detection and
identification of polymers in nanmicroplastics pose a significant challenge in microplastics
research.

Accordingly, the purpose of this article is to present and compare current advanced
techniques that can identify microplastics in water samples, thereby gaining a more general
overview of the advantages and disadvantages of these methods. Techniquegifpinigl
microplastics. In addition, the application of infrared techniques to identify microplastics in
surface water samples of the Saig@ong Nai River was researched to find polymer types
present in realityThere is an inference about their origResearch results are the basis for
researchers to consider choosing appropriate methods in research

2. Materials and methods

2.1. Research process and structure diagram

The research process and structure diagnashown in Figurel. Figure 1 provides an
overview of the study implementation process. We began by collecting analytical methods
to identify microplastics and parameters from machinery and equipment manufacturers. We
then synthesized,compared,
and presented an overview and rnu«nnmupm.unm-m-.-n=~nma~a-.amnmm-.w]
comparison of the strengths and
limitations of each technique.
After careful consideration, we
chose a total attenuation Fourier | carmia i e it v e
transform infrared spectroscopy |  mesmstea suie et mes
(ATR-FTIR) technique to study
the polymers of microplastics in
water samples of the river basin
of Saigon- Dong Nai. Saticiae rgasze,and asyze e lnormtion

and documents that have been collected. Identify
the appropriate study methods and materials to use

2.2. Study sites, sampling and

surveys
T h e researc h Was Fr pxl(-milelw:u ch lrsnlltzln Iis‘llnf |lnrmlml|| lprllmi“'nl Choose a technical method for analyzing and
H H methods that can be used to identify microplastics 1 cronlastics in water sg
CO n d U Cte d at 1 8 |Ocat| O n S I n th in water samples. The advantages and id :::ﬁ:!:_";;'i:l::g;;:::I'::);::;:.i\;;:l::“
disadvantages of each method are also discussed. = =

Saigon- Dong NaiRiver basin
in 2023. Of these, 13 locations
are taken in the SaigoRiver

branch from Dau Tieng lake to

Ky Ha Rach junction (area near m

Soai Rap River) deSignat_ed Figure 1. Flow chart outlining the process for implementiegear.
from S1 to S13 and 5 locations
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arein the Dong NaRiver branch from TrAn laketo Dong NaiSoai RagRiver mouth with
symbols from D1 to D5 (Figurd).

Figure 2. Sampling site

2.3. Sampling method

Microplastic sampling in surface water was based on published methods\aititweal
Oceanic and Atmospheric Administratipry]. The plankton net set (Neuston, 300 um mesh)
is attached to the Manta Trawl surface water microplastic sampling box (LxWxH =
30x30x15 cm) and anchored to the Neuston Katamaran floating buoy. The buoy is floated
on the water surface to collect all solideatis floating on the surface water layer (from 0 to
15 cm) including plastic waste and other types of solids. A flow rate meter is also used to
measure the water flow velocity at the time of samplingn@es will be taken with a
sampling time of approximately 30 minutes for each location. Once collected, the sample
will be classified by hand to remove components > 5 mm in size. Then, these samples will
be mixed together in a glass pot (washed and ringd90% ethanol) to form a combined
sample, and stored inZliter glass jar with a tight lid. All water samples were transported
to the nation lab anthe southern institute of environment and circular econEBEQES)
analysis room for analysis to identify microplastics

24. Sample preparation methods before observation and identification techniques

To remove organic matter: 20 mL of 30 % solution (hydrogen peroxide) and 0.05
M FeSQ (Fe Il) solution were added to the device (beaker). The mixture was kept at room
temperature for 5 minutes. Stir the mixture well and gently heat it on an electric stove (when
you see air bubbles on the surface, take the cup off the stove and pufuitie hood until
the bubbles subside). Continue heating this mixture and adding 20 mL of 30% hydrogen
peroxide until the reaction changes color from amber to light yellow



