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Abstract— Microplastic being easily digested by organisms. Microplastic pollution has shown global distribution, but research on 

microplastic in the air is very lacking. The number of microplastic found in each research site was different. Urip Sumoharjo street was 

the road with the highest number of microplastic particles compared to Mayjend Sungkono street, which was found during the study 

with the dominant microplastic type of fiber. Types of polyester polymers, polyethylene-terepthalate (PET) and cellophane are 

identified. Thus, dust emissions and depositions between the air, land surface, and aquatic environment associated with microplastic 

transportation. 
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I. INTRODUCTION 

Microplastic is plastic particles smaller than 5 mm [1]. Its small size can make microplastics easily digested by organisms [2]. 

Thus, related toxic chemicals, such as organic pollutants, heavy metals, and other materials that do not react in microplastic 

absorbed from the surrounding environment, are potentially exposed to organisms [3]. 

Plastic particles in the environment can come from several sources, including the destruction of natural plastic, direct disposal 

of industrial products, fibers from synthetic fabrics, worn tires of cars or motorcycles, and ingredients used for cosmetic products 

[4]. 

Vehicles on each road cause vehicle tires to wear out resulting in plastic dust. If it is blown into the air, the dust can contribute 

to a decrease in air quality [5], and if it is carried by rain to the sewer, rivers and other water canals, it is likely to be eaten by biota 

in waters such as shellfish which can affect the human food chain [6]. 

In recent years there has been a lot of research conducted on microplastic pollution in the environment, but these words only 

focused on the aquatic environment [7]. There are no microplastic studies in the air in Indonesia. Urip Sumoharjo street is one of 

the roads in Surabaya that has high traffic activities based on the traffic performance of the Surabaya city government in 2017, 

which was 225,087 units/day and Mayjend Sungkono street is a road that has a lower traffic volume than Jalan Urip Sumoharjo 

which is 132,066 units/day. Therefore, research on microplastic pollution in ambient air needs to be done to determine the 

quantity, shape and composition of microplastic in ambient air on Urip Sumoharjo street and Mayjend Sungkono street Surabaya 

City. 

II. MATERIAL AND METHODS 

A. Study area  

Air sampling is carried out for three (3) days starting from 06.00 to 19.00 on two (2) streets in the city of Surabaya. Site 1 

(7016’37”S 112044’28”W) in Urip Sumoharjo street and Site 2 (7017’33”S 112043’43”W) in Mayjend Sungkono street (Fig. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 1. Site Location 
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B. Sampling and pre-treatment 

The tools used were in the form of stainless steel funnels, filter media GF/A Whatman (1,6 μm, 47 mm) and vacuum pumps 

with a flow rate of 1.9 m3/h. The air is sucked through the filter media in a stainless steel funnel using a vacuum pump so that 

particles collect on the surface of the filter media.  

After field sampling, filters and funnel devices were rinsed with distilled water. These filters and rinse water were stored in 

petri dishes and put in an oven for 24 hours at 90°C. 

 

C. Visual observation and FTIR analysis 

Microscope observation was carried out after the sample was withdrawn from the oven. Filters were observed visually under a 

digital microscope to see the quantity and physical form of microplastic in the collected sample. Particles suspected of being 

microplastic were sorted and observed. Microplastic particles were calculated and categorized based on microplastic size and 

shape. 

Particles that have been separated from the filter were randomly selected for FTIR testing. The composition contained in the 

sample was measured by interpreting the spectrum of functional groups which were the output of FTIR testing. 

 

III. RESULT AND DISCUSSION 

Microscope observations showed that microplastic quantity collected during the study on the Urip Sumoharjo street is 174,97 

partikel/m³ and Mayjend Sungkono street is 131,75 partikel/m³ (Table 1). The microplastic quantity distributed on Urip 

Sumoharjo street is the most compared to Mayjend Sungkono Street, with the dominant microplastic type of fiber being collected. 

This was because traffic activities on the road side area of Urip Sumoharjo street were more congested than that on Mayjend 

Sungkono street [8]. 

TABLE I 

QUANTITY OF MICROPLASTIC FROM EACH SITE 

Location 
Shape Total 

(Item) 

Abundances 

(Particles/m³) Fiber Fragmen Film Pelet 

Urip 

Sumoharjo 
83 1 1 0 85 174,97 

Mayjend 

Sungkono 
62 1 1 0 64 131,75 

*The abundances of microplastics exspressed in the number of particles/m3 

 

This study found three types of microplastic in research site, which included fiber, fragments and film (Fig. 2). The pellet form 

was not found at the research site. This is because the type of pellet is a primary microplastic that is directly produced by the 

factory as a raw material for making plastic-based products [9]. Based on the research results, the shape of the dominant type of 

fiber was found in each research site (>90% of the number of particles collected) (Fig. 3). The microplastic size found during the 

study was dominant with a sizes ranging from 1000 μm to 1500 μm (Fig. 4). This is in line with the research conducted by Dris et 

al. (2016) which shows that more than 90% of microplastic observed in the air is a microplastic fiber [10]. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Fig. 2. Shape of microplastic at the study area. a. Fiber b. Fragmen c. Film 
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Fig. 3. Distribution of the shape of microplastic at the study area 

 

 
Fig. 4. Distribution of the sizes of microplastic at the study area 

 

The microplastic composition contained in the sample at the research site can be seen from FTIR testing. The FTIR test results 

showed that the microplastic particles identified contained a portion of plastic polymer. The types of polymers identified were 

polyester, polyethylene-terepthalate (PET) and cellophane. Many types of cellophane polymers were found. The most common 

form of microplastic is fiber, so most of the particles identified come from clothing, fiberglass and rubber fibers. 

 

IV. CONCLUSIONS 

The microplastic quantity distributed on Urip Sumoharjo street is the most compared to Mayjend Sungkono Street, with the 

dominant microplastic shape of fiber being collected. Types of polyester polymers, polyethylene-terepthalate (PET) and 

cellophane are identified. Microplastic particles in the air can easily enter the airways and can be microplastic transport in aquatic 

environments that can pose a potential threat to human health and activities. 
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