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Abstract: The article studies the occurrence of microplastics in the inlet and outlet
wastewater streams at wastewdteatment plants in the Saig@rong Nai river basin,
Vietnamand provide a suitable removal solution. The sampling method is suitable for the
actual conditions of Vietham combined with the application of Fotr@ersform infrared
spectroscopy to analyzke microplastic composition in the sample. The results show that
microplastics exist in many different shapes and colors. Density of microplastics in the inlet
streamis from 10.18815.074mg.L™. Density of microplastics in the outlet stre&rfrom
0.6842.107mgL*l n which, fil aments with an average
radius of 100.4 em; slender form with an av
0f101.3120. 6 em; granul es wit h Treememaeval efiiceoge r adi
of microplastics in the wastewater stream at the surveyed wastewater treatment plants
ranges from 85.4% to 93.7% through the following main processessefitement,

flotation, moving bed biofilm reactor, sedimentation, filtration. Solutfonshe renoval of
microplastics from wastewater treatment plants in the Saifong Nai river basin were

proposed and discussed
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1. Introduction

Plastic waste ha®ceived a lot of attention over the years. The rest of this plastic waste
through flows, leaks and discharges wastewater into rivers, seas and lekék, Riastic
packaging products for food, beverage and medicinal items are often used only onlce, whic
contributes to 61% of the litter on global beach#sDisposable singleise plastic products
enter the waste stream shortly after use, contributing to the cumulative accumulation of more
than 6.3 billion tons of plastic waste generatedldwide Only 9% of plastic waste has been
recycled globally. Meanwhile, the majority of global plastic waste is either landfilled or
ended up polluting the environment (80%lis has resulted in an estimated 4 million to 12
million tons of plastic ending up in the @es annuallyJ]. Since 2019, almost the whole
world has been, is and will have to struggle with a global pande@uwid 19. The World
Health Organization has requested a 40% increase in disposable PPE prodjidiidihe
average globapopulation uses one disposable mask per day, this could lead to monthly
global consumption and waste of 129 billion masks and 65 billion gléy.€EHe prolonged
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Covid-19 pandemic has caused profound impacts on all aspects of social life, including
plastc waste §]. This pandemic has increased plastic waste [

Recent research has shown that in the top ten countries ranked for using plastic in daily
life and production, there are eight countries originating from Asia, of which Vietnam ranks
4N [8]. In Vietnam, between 2000 and 13,000 tons of floating plastic debris is collected
annually in the main urban canalj.[

Microplastics are persistent, ntwodegradable and cannot be recovered for recycling
like large pieces of plastic. Once microplasticsian®duced into the environment, they are
very difficult to remove. Their classification depends on the intended use of the original
plastic. There are many ways to classify. One of them is to classify them using different
symbols, including the recyclingymbol on the products.(]. Based on size, microplastics
are classified as: Macroplastics, Microplastics and Nanoplastits [

Wastewater from domestic and industrial activities has been proven to have microplastic
pollution. Industrial wastewater andater treatment plants are a major source of microplastic
pollution in freshwater ecosystems. Water treatment plants are diootiection points of
microplastic pollution that are released into the receiving water environmeanto].
Currently, Vietnamhas concluded about the presence of microplastics in the surface water
environment and the results discussed about their risk to human héeglth [

Wastewater flow under the active control of human is through many different treatment
technologies. Followig that process, microplastics will be removed. The study by Bayo et
al demonstrated that microplastics are removed when the wastewater flows through the
primary sedimentation chambeérd]. In addition, microplastics in the waste stream are also
removed wien going through the stages of flotatias-p0], coagulation, filtration processes
such as sand filtration, activated carbon, membrane filtrati®i27], and sludge. activity
[23] or membrane technology Membrane Bioreactor (MBRJY].[ To date, relevant
evaluation studies have also been published such as the relationship of microplastics and the
wastewater treatment systemS] and water ozonation2f]. In general, the removal of
microplastics with each treatment technology is still not clear, but thgsaksults of
microplastics in the inlet and outlet streams of the wastewater treatment system have been
published a lot.

Research on microplastic treatment in the world has been carried out by many countries
with effective removal: Finland (99.4%), Swed(99.9%), France (83%b5%), Netherlands
(72%), American (99.9%), Germany (97%), Australia (99%), England (98%), Italy (84%),
China (97.2%), Russia (95.6%) 7. The efficiency of removing microplastics from the
wastewater stream of some k@ypcesses in the wastewater treatment plant: level 1 treatment
(58.6%), level 2 treatment (84.1%), level 3 treatment (93.8%) {].

Therehave been a number of proposed technological schemes to remove microplastics in
wastewater such as: diagram of @olation settling process3()]; diagram of removing
microplastics by Anaerobic tank, Anoxic tank, Aerobic tank and Sedimentignkipgram of
microplastic collection by pump and filter devi¢g] or flowcharts for removing microplastics
from waste stams with level 1 treatment, level 2 treatment and level 3 treatment progésses |
32-35]. The objectives of this study are to evaluate dbeurrenceof microplastics in some
wastewater treatment plants in the Saigdong Nai river basin and to propdsehnical process
for removal microplastic

2. Materials and methods

2.1.Sample collection

Currently, microplastic researchers usually take water samples by using plankton
sampling nets to collect surface water samples containing microplastics bad€hdis
Oceamicroplastic sampling method{]. The plankton net sampling method is very suitable
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for the surface water environment of the ocean, the sampling space is large, the boat
connected to the net with the required speed is easy to use. Nonethilesise condition

of surface water inland rivers of Vietham, the author takes the sampling method more suitable
for the actual conditions as follows:

- At locations with open conditions in the river basin (aboub@@n from the outlet of
wastewater tr@ment plants in the river basin, depending on actual conditions), surface water
samples were collected using a 1x4ANewton grid, 500 pm meshed meshes 3 meters long.
The grids are placed side by side connected by aluminum bars at the top and bottosh. The
is connected to the boat by steel wire and a large hook with a flow meter attached, which is
used to measure the water velocity at the time of sampling.

- At collection pits or sewers that collect wastewater before entering treatment plants,
we use Buket with wide mouth design to easily scoop surface water (water level thickness
is about 3660 cm from water surface)The water sample consisting of microplastics,
impurities and coarse garbage is poured through a sieve of sigerdréwith a diameter of
300 mm made of 304 stainless steel, passing through the funnel and into the sample
containers.
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Figure 1. Location map of surveyed wastewater treatment plants
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These surface water sampling locations are flow locations that can carry large amounts
of plastic waste from the upper Saigon river and Dong Nai river flowing through densely
populated residential areas and industrial zones of Ho Chi Minh City and BinhgDuo
province. Survey and water sampling were carried out at 6 wastewater treatment plants in the
Saigon- Dong Nai river basin, the symbols for the wastewater treatment plants are SGT1,
SGT2, SGT3, SGT4, DNT1, DNT2 (Figuig. The author selected the abdvevastewater
plants for sampling because these plants are located in the area near the end of the Saigon
Dong Nai river basin, at the confluence of 2 rivers. This area is densely populated. These
treatment plants mainly treat domestic wastewater fodeass of HCM and Binh Duong
and have the receiving source in the SaiBoamg Nai river basin.

Samples will be taken at 02 locations of 6 factories: at the pits and culverts collected
before entering the plant and about3In away from the outlet of wastater treatment
plants in the river basin, depending on actual conditions. Sampling time is about 30 minutes
per site at low tide. The number of samples to be taken at each location is 2 samples. Sampling
frequency is every 6 months in the dry and rairgssees of the year. In Vietnam, the rainy
season is from May to December and the dry season from January to April. Each sample
collected at least 2 liters of wastewater containing microplastics. All samples were shipped
to the laboratory of Nation Lab Ho CMinh City and Phu My Institute of Technology
Development for Environment and Water Resources

2.2 Process of analyzing microplastics in wastewater samples

The collected samples were carefully packed and preserved by the research team in
Styrofoamcontainers before they were transported to therktory for analysis (Figur@si
2b).

(b)

Figure 2. (a) Ba Bo canal Binh Duong, where waste containingicroplastics from wastewater
treatment plants is dischargdt) Water samples are ready to be sent to the microplastic analysis
laboratory

Water and sediment samples were coded and stor&tymfoamand sent to the
laboratory for analysis. The procasfssample processing and microplastic observation was
carried out by the research team accaydothe steps shown in Figuse

Samples after removing coarse impurities larger thammbwere dried at 6C for 24
48 hours. Samples after drying wesieved through 0.8h1m sieve to remove components
smaller than 0.8nm. Samples after 0O1Bm sieving were put into glass tubes (2B0) and
labeled to prepare for decomposition of organic compounds. 20 mL of 3@%§hydrogen
peroxide) solution and 0.05MeBQ (Fe Il) solution were added to the apparatus (beaker).
Let the mixture sit at room temperature for 5 minutes before continuing. The mixture was
stirred well, and gently heated on an electric stove 15 minutes (when air bubbles are observed
on the surfee, remove the beaker from the hotplate and place it in the fume hood until



