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Highlight s:  

¶ MPs were detected in both surface water and sediment samples in the Tha Prachan 

area, Chao Phraya River. 

¶ The total number and concentration of MPs in the water samples were found to be 

104 particles/m3 and 805.20 mg/m3, respectively. 

¶ The total number and concentration of MPs in the sediment samples were 2,290 

particles/kg and 650 mg/kg, respectively. 

¶ MP fragments of PP, PE, and PS were dominant in both the water and the sediment 

samples. 

 

Abstract. Microplastics (MPs) are distributed globally, including in aquatic 

environments. While a large number of studies on MPs in marine environments 

have been performed, few studies are available in freshwater environments. 

Therefore, the distribution of MPs in surface water and sediment from the Chao 

Phraya River at Tha Prachan, a high population density area of Bangkok, was 

investigated. Water samples were collected by a manta trawl with a net mesh size 

of 300 mm. Sediment samples were collected by a Van Veen grab sampler. The 

total number and concentration of MPs in the water samples were found to be 104 

particles/m3 and 805.20 mg/m3, respectively. The dominant MPs were fragments, 

0.5 to 1.0 mm in size, for the water samples. In the sediment, MPs were detected 

only in a size range of 0.053 to 0.5 mm with a total number and concentration of 

2,290 particles/kg and 650 mg/kg, respectively. The presence of different types of 

MPs was confirmed by Fourier-transform infrared spectroscopy with a dominant 

abundance of polypropylene, polyethylene, and polystyrene. In brief, this study 

suggests that high levels of MPs occur not only in the water but also in the 

sediment of the Chao Phraya River at Tha Prachan area. 
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1 Introduction  

In recent years, the presence of smaller pieces of plastic debris known as MPs, 

including those not visible to the naked eye, has raised increasing concern. The 

term MPs has been defined differently by various researchers. However, most 

researchers define MPs as plastic particles that are smaller than 5 mm [1-4]. MPs 

can be generated from the breakdown of larger plastics by UV degradation, wind 

impact, or wave impact. They can also be generated by road abrasion of larger 

plastic items through damage by vehicles and be transported along concrete 

pathways [5, 6]. Microbeads (such as polyethylene and polypropylene) used in 

cosmetics have also been identified as important contributors [7, 8]. Moreover, 

textile laundering facilities and sandblasting are other major sources of MPs [9, 

10]. These pollutants get washed down the sink as they are too small to be filtered 

out by sewage treatment plants. They consequently end up in river systems and 

ultimately in the ocean. The effects of MPs on the aquatic environment and 

humans are still being studied. However, there is much evidence for significant 

harm to wildlife and human health. The potential effects of MPs on aquatic 

organisms are as follows: physical effects such as obstruction; chemical effects 

due to the transportation of toxic chemicals; impaired health impacts on 

populations and ecosystems; and dispersal of damaging pathogens [11]. Over 280 

marine species have been found to ingest MPs, including many with important 

roles in food chains and the functioning of marine ecosystems, such as mussels, 

crabs, zooplankton, and sea squirts [12, 13]. Related to human health, MPs have 

been found in seafood sold for human consumption [14]. The pollutants are 

typically found in the gut of aquatic organisms such as shellfish. 

Currently, there is insufficient knowledge on the accumulation and effects of MPs 

in Thailand. Some studies have been conducted in marine environments. 

According to Yukari, et al. [15], MPs in the surface sediment in the Gulf of 

Thailand (2004) varied from 100 to 300 items/kg (dry weight) in core samples. 

There was a significant increase in the abundance of MPs in sediment and surface 

layers over time. A study on sessile and intertidal invertebrates in Chonburi 

province (Thailand) indicated a significant accumulation of MPs at 0.2 to 0.6 

items/g [16].  

The current situation shows the necessity to investigate MP concentrations in 

freshwater systems in Thailand, especially in rivers that play an important role in 

the local water supply. Thus, this study investigated the concentrations and types 

of MPs in surface water and sediment from the Chao Phraya River that flows 

through the city of Bangkok, Thailand (Tha Prachan area). This study yielded 

background data for the determination of MP pollution and potential 

environmental risks. 




