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Abstract: The article studies the occurrence of microplastics in the inlet and outlet 

wastewater streams at wastewater treatment plants in the Saigon-Dong Nai river basin, 

Vietnam and provide a suitable removal solution. The sampling method is suitable for the 

actual conditions of Vietnam combined with the application of Fourier-transform infrared 

spectroscopy to analyze the microplastic composition in the sample. The results show that 

microplastics exist in many different shapes and colors. Density of microplastics in the inlet 

stream is from 10.188-15.074 mg.L-1. Density of microplastics in the outlet stream is from 

0.684-2.107 mg.L-1. In which, filaments with an average length of 524.68 ɛm and an average 

radius of 100.4 ɛm; slender form with an average length of 229.49 ɛm and an average width 

of 101.3-120.6 ɛm; granules with an average radius of 113.81ɛm. The removal efficiency 

of microplastics in the wastewater stream at the surveyed wastewater treatment plants 

ranges from 85.4% to 93.7% through the following main processes: pre-settlement, 

flotation, moving bed biofilm reactor, sedimentation, filtration. Solutions for the removal of 

microplastics from wastewater treatment plants in the Saigon - Dong Nai river basin were 

proposed and discussed. 
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1. Introduction 

Plastic waste has received a lot of attention over the years. The rest of this plastic waste 

through flows, leaks and discharges wastewater into rivers, seas and lakes, etc [1]. Plastic 

packaging products for food, beverage and medicinal items are often used only once, which 

contributes to 61% of the litter on global beaches [2]. Disposable single-use plastic products 

enter the waste stream shortly after use, contributing to the cumulative accumulation of more 

than 6.3 billion tons of plastic waste generated worldwide. 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%). This has resulted in an estimated 4 million to 12 

million tons of plastic ending up in the oceans annually [3]. Since 2019, almost the whole 

world has been, is and will have to struggle with a global pandemic - Covid 19. The World 

Health Organization has requested a 40% increase in disposable PPE production [4]. If the 

average global population uses one disposable mask per day, this could lead to monthly 

global consumption and waste of 129 billion masks and 65 billion gloves [5]. The prolonged 
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Covid-19 pandemic has caused profound impacts on all aspects of social life, including 

plastic waste [6]. This pandemic has increased plastic waste [7].  

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 

4th [8]. In Vietnam, between 2000 and 13,000 tons of floating plastic debris is collected 

annually in the main urban canals [9]. 

Microplastics are persistent, non-biodegradable and cannot be recovered for recycling 

like large pieces of plastic. Once microplastics are introduced 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 recycling symbol on the products [10]. Based on size, microplastics 

are classified as: Macroplastics, Microplastics and Nanoplastics [11].  

Wastewater from domestic and industrial activities has been proven to have microplastic 

pollution. Industrial wastewater and water treatment plants are a major source of microplastic 

pollution in freshwater ecosystems. Water treatment plants are almost ñcollection pointsò of 

microplastic pollution that are released into the receiving water environment [12-16]. 

Currently, Vietnam has concluded about the presence of microplastics in the surface water 

environment and the results discussed about their risk to human health [17].  

Wastewater flow under the active control of human is through many different treatment 

technologies. Following 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 chamber [18]. In addition, microplastics in the waste stream are also 

removed when going through the stages of flotation [19-20], coagulation, filtration processes 

such as sand filtration, activated carbon, membrane filtration [21-22], and sludge. activity 

[23] or membrane technology Membrane Bioreactor (MBR) [24]. To date, relevant 

evaluation studies have also been published such as the relationship of microplastics and the 

wastewater treatment system [25] and water ozonation [26]. In general, the removal of 

microplastics with each treatment technology is still not clear, but the analysis results 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%), Sweden (99.9%), France (83%-95%), Netherlands 

(72%), American (99.9%), Germany (97%), Australia (99%), England (98%), Italy (84%), 

China (97.2%), Russia (95.6%) [27]. The efficiency of removing microplastics from the 

wastewater stream of some key processes in the wastewater treatment plant: level 1 treatment 

(58.6%), level 2 treatment (84.1%), level 3 treatment (93.8%) [28-29].  

There have been a number of proposed technological schemes to remove microplastics in 

wastewater such as: diagram of flocculation settling process [30]; diagram of removing 

microplastics by Anaerobic tank, Anoxic tank, Aerobic tank and Sediment tank [31]; diagram of 

microplastic collection by pump and filter device [31] or flowcharts for removing microplastics 

from waste streams with level 1 treatment, level 2 treatment and level 3 treatment processes [24, 

32-35]. The objectives of this study are to evaluate the occurrence of microplastics in some 

wastewater treatment plants in the Saigon - Dong Nai river basin and to propose technical 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 based on NOAAôs 

Ocean microplastic sampling method [36]. 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. Nonetheless, with the condition 

of surface water inland rivers of Vietnam, the author takes the sampling method more suitable 

for the actual conditions as follows: 

- At locations with open conditions in the river basin (about 20-50 m from the outlet of 

wastewater treatment plants in the river basin, depending on actual conditions), surface water 

samples were collected using a 1×1 m2 Newton grid, 500 µm meshed meshes 3 meters long. 

The grids are placed side by side connected by aluminum bars at the top and bottom. The net 

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 Bucket with wide mouth design to easily scoop surface water (water level thickness 

is about 30-50 cm from water surface). The water sample consisting of microplastics, 

impurities and coarse garbage is poured through a sieve of size 0.6-5 mm with a diameter of 

300 mm made of 304 stainless steel, passing through the funnel and into the sample 

containers. 

 

Figure 1. Location map of surveyed wastewater treatment plants. 


