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Abstract. The surface water from Mahakam River in Samarinda needs to fulfill the quality requirements because it is the
main supply in the region. The microplastics in the water may negatively affect people in case they are not removed from
the water. This study aimed to determine the abundance and type of microplastic in water from the Mahakam River,
Samarinda City at a depth of 0.5 m based on size, specifically ≥500µm; 500µm> x ≥250µm, and 250µm > x ≥180µm.
Samples were collected at Teluk Lerong Intake using grab and composite methods. The water sample was processed by
filtering with 180µm nylon, eliminating organic substances using H2O2, density separator, second filtration with various
nylon filters, and microscopic observation. Definitively, microplastic refers to various solid materials of the appropriate
size, persist after undergoing the above process, and are microscopic. The results showed microplastic in all test samples
with the highest abundance in size range of 250µm> x ≥180µm by 12.7 particles/500 mL sample. The size range of
500µm> x ≥250µm had an abundance value of 8 particles/500 mL and ≥500µm of 4.7 particles/500 mL. The
predominant type was fiber, though the fragment and film microplastic were also found.

INTRODUCTION

MATERIAL ANDMETHODS

Sampling

Mahakam River water samples were taken at Teluk Lerong Intake, the Cendana WTP with the largest water
supply. Water sampling was conducted three times in 24 hours, specifically every 8 hours at a depth of 0.5 meters.
The cycle was carried out three times, collecting 9 liters of the sample [14]. Grab sampling was conducted using a
water sampler to take 1 liter. The samples were categorized as composites, meaning that they were instantaneous
mixtures from one location at different times [21]. The samples were then put into bottles and taken to the laboratory.

Sample Preparation

The water sample of 500 mL was filtered using a nylon size of 180 µm with a vacuum pump. The filter was then
transferred to a porcelain dish, covered with aluminum foil, and heated in an oven at 90°C for 24 hours to reduce the
moisture content. Furthermore, the solid sample filtered was transferred to a beaker with distilled water, followed by
the addition of 20 mL of Fe (II) solution and 20 mL of 30% H2O2. The solution was allowed to stand for 5 minutes
and transferred to a hot plate stirrer for heating. It was then stirred at a temperature of 75°C for ±30 minutes until the
visible organic matter disappeared. Furthermore, 6 g of NaCl was added to 30 mL of sample and reheated at 75°C
until the NaCl dissolved. It was then transferred to a density separator made of a glass funnel and a latex hose and
allowed to stand for 24 hours. Suppose a precipitate is seen in the density separator, it is discarded, and the
remaining solution transferred to a beaker. The tool was then rinsed using distilled water until all solids moved to
the beaker [8]. Moreover, nylon was filtered with various sizes, including 500 µm, 250 µm, and 180 µm. Afterward,



a nylon filter was placed in a petri dish and observed and before calculating the abundance of microplastic by
comparing the total particles with the volume of the filtered water sample [22].

Microplastic Abundance Calculation

The microplastic abundance was calculated by calculating the total microplastic found divided by the volume of
filtered water samples [22].

1. Microplastic abundance = total microplastic particle(particle)
volume of the filtered water m3 1)

The abundance values for each microplastic size category were divided into microplastic sizes of ≥500µm,
500µm>x≥250µm, and 250µm>x≥-180µm. The average calculation of the data was carried out three times, and the
effect of variations in the size of the nylon filter on the microplastic abundance value was analyzed.

Identification of Microplastic Type

The identification of the types of microplastic was carried out based on the shape observed using a microscope.
There were three types of microplastic, including fiber, film, and fragments. The ones categorized into fibers are
shaped like elongated fibers, while films are transparent, thin, and soft [7]. The last category, fragments, is hard and
rigid [23]. The predominant type was then identified, and the cause was studied.

RESULT AND DISCUSSION

Microplastic Abundance

The results showed microplastic contamination in all Mahakam River water samples with size categories
≥500µm, 500µm> x ≥250µm, and 250µm> x ≥180µm, as shown in Table 1. The highest microplastic value had a
size range of 250µm> x ≥180µm with the average abundance of 12.7 particles/500 mL, 500µm> x ≥250µm with 8
particles/500 mL and ≥500µm with 4.7 particles/500 mL.

Smaller microplastics often have low densities and commonly appear on the surface. In contrast, those with
higher densities often settle in sediments [24]. Sampling was carried out at a depth of 0.5 meters, which still
represents the river surface area. For this reason, the smallest size range of 250µm> x ≥180µm has the greatest
abundance value. This is in line with [25], which stated that the microplastic fraction with a small size (65-53 µm)
dominated in raw water and WTP treated water. This aspect needs to be considered in the WTP efficiency while
removing microplastic from raw water. Although WTP can reduce them, the small ones still pass to processed
products. However, there is a need for further studies to provide a standard value of tolerance for the presence of
microplastic in treated water and monitoring the level of contamination in raw water sources and their ptreatment.
WTP needs to improve the capabilities of the units and enhance the efficiency of microplastic reduction.

TABLE 1. Data on Microplastic Abundance of Mahakam River Water at a Depth of 0.5 m

Filter Size Microplastic Abundance

First Running

500 µm 5 /500 mL

250 µm 13 /500 mL

180 µm 18 /500 mL

Average 12,7 /500 mL

Second Running



500 µm 5 /500 mL

250 µm 4 /500 mL

180 µm 10 /500 mL

Average 8 /500 mL

Third Running

500 µm 4 /500 mL

250 µm 7 /500 mL

180 µm 10 /500 mL

Average 4,7 /500 mL

The presence of microplastic in surface water can be attributed to several factors, including movement from land,
which is the main cause. Human habits, such as garbage disposal and recycling, weather including wind, rain, and
flood phenomena, and topographic conditions contribute to this issue [24]. Some communities around the Mahakam
River still throw garbage in water [26], leading to silting [19]. Also, the river has poor water quality in one of its
tributaries surrounded by industrial and household activities. This is attributed to contamination of domestic waste
that directly enters the river [20]. Data shows that the water quality of this river is categorized as moderately and
heavily polluted [27].

The sampling process was carried out in mid to late August 2021, a period dominated by rain. In general, rain
increases runoff into microplastic entryways from land directly to rivers or through drainage systems. Particles that
are lighter float on the surface of the water, while heavier ones stay in the sediments or remain on land [28]

The Mahakam River is surrounded by urban areas, a condition that triggers microplastic contamination in rivers.
Urbanization around the areas is one factor that significantly affects the presence and value of microplastic
abundance in water bodies [24].

Microplastic Types

Microscopic observations showed three types of microplastic in Mahakam River water samples based on shape,
including fiber, film, and fragments. Physically, fiber microplastic has a shape resembling lines. The film is irregular,
thin, and transparent, while the fragments have jagged edges, are solid, and appear as pieces of larger plastics [29].
Fiber is the most common type of microplastic in the samples of sizes 500µm, 500µm> x 250µm, and 250µm> x
180µm. It can be sourced from greater damage to plastic materials, the release of fibers from synthetic clothing in
the washing process, or degradation of fishing rods [30]. Generally, the polymers in fiber microplastic include
polyester and nylon [24]. The level of fiber in water is determined by several factors, including runoff flow from
land. Air can also be a medium for transferring very light microplastic, such as anthropogenic fiber, that easily
moves in the air, especially in urban areas[24].

Fragments of microplastic were also found in the samples and were generally hard [23]. In surface water, they
occur because the plastic on land is exposed to sunlight and hot temperatures, leading to rapid fragmentation.
Fragments from dense polymers tend to remain and move to deeper soil layers, while those from lighter polymers
move by the wind to surface waters. Fragmentation can also occur in waters due to exposure to UV rays from the
sun and waves [24], similar to film microplastic. Table 2 and figure 1 show the types of microplastic found in the
river.

TABLE 2.Microplastic Types in Mahakam River Water at a Depth of 0.5 m

Sieve Size Microplastic Type
First Running
500 µm fiber
250 µm fiber
180 µm fiber and fragment
Second Running
500 µm fiber



250 µm fiber
180 µm fiber
Third Running
500 µm fiber
250 µm fiber
180 µm fiber and film

(a) (b)

(c)
Figure 1. Microplastic Types in Mahakam River Water at a Depth of 0.5 m (a) Microscopic observation of fiber

microplastic, (b) Microscopic observation of film microplastic, (c) Microscopic observation of fragment
microplastic

CONCLUSION

This study found that the microplastic content in all test samples with the highest abundance was in a size range
of 250µm> x ≥180µm, 500µm> x ≥250µm, and ≥500µm. The average abundance were 12.7 particles/500 mL, 8
particles/ 500 mL, and 4.7 particles/500 mL, respectively. The predominant type of microplastic was fiber, which is
attributed to domestic waste sources that enter the waters directly or due to the movement of microplastic on land
through runoff, rain, wind, and flooding factors. The microplastic fraction with a small size (250µm> x ≥180µm)
dominated in raw water. This aspect needs to be considered in the WTP efficiency while removing microplastic
from raw water. However, there is a need for further studies to provide a standard value of tolerance for the presence
of microplastic in treated water and monitoring the level of contamination in raw water sources and water treated
WTP needs to improve the capabilities of the units and enhance the efficiency of microplastic reduction.
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