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Abstract: The outfalls from wastewater treatment plant has 

become a major receptor for the release of large quantity of 

microplastics (MPs) in the environment. To investigate such 

premise, the present work investigates the preliminary study on 

detecting and isolating the microplastics present in the sewage 

sludges, which extensively used as a fertilizer.  Especially, the 

sludge-based MPs are greatly found in India and Southeast Asian 

countries. The average concentration MPs found in the sludge 

was found to be 31x103 particles per kg of dry sludge. In order to 

evaluate the performance of the methods used, spike study was 

tested using Polystyrene, polyethylene terephthalate and 

polyethylene materials. These outcomes confirmed that sewage 

sludge disposal is one of the main sources of microplastic 

pollution in the ecosystem. 
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I. INTRODUCTION 

Globally, the production of plastics is being increased due to 

its wide range of applications. Currently, the particles which 

are in micro sizes are increasing its attraction towards 

researchers because of its adverse effects in the environment 

[1–3]. Microplastics (MPs) are the plastic debris whose size is 

less 5mm which it categorized into primary and secondary 

microplastics. Primary are the one which origin in micro sizes 

like scrubs, cosmetic products etc, whereas secondary are the 

debris which is fragmented from the larger particles due to 

wind, sunlight, water etc [4,5]. When it is ingested directly or 

indirectly by the living being results to disrupting endocrine 

systems, intestinal blockages and highly carcinogenic. These 

particles also attract the toxic elements like metals, Bisphenol 

A, pesticides and other contaminants. The chemicals which 

are accumulated on its surface starts to leach in the intestine of 

living being which impact the health [6,7]. Recently, it was 

noticed that wastewater treatment plant (WWTPs) was also 

the main source of microplastics produced in the 

environment. The microbeads which used in the cosmetics, 

detergents and other products are transported to the treatment 

plant. Owing to its smaller size, it might bypass in all 

treatment process and escape to the environment [8,9]. The 

vast number of microplastics in the wastewater reminds in 

sewage sludge. Around 80% of the produced sludge was 

being used as a fertilizer in the agricultural sectors. In order to 
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avoid it in food chain it is highly essential to separate them 

before entering into the environment. In this research work, 

preliminary study was carried out in order to isolate and 

separate the microplastics from the sewage sludge which was 

collected from the local sewage treatment plant. 

II. EXPERIMENTAL APPROACH 

2.1 Sample collection  

The sewage sludge sample was collected from the Wastewater 

Treatment Plant (WWTP) located at Vellore,     Tamilnadu, 

India. The dried sludge samples before the primary treatment 

and after the tertiary treatment was collected and stored at 

room temperature. Sea water was collected from the Marina 

Beach Chennai. Hydrogen peroxide (H2O2 30%) was 

purchased from the Nice Chemicals, Pvt. India. 

 

2.2. Extraction of microplastics from sewage sludge 

In order to isolate the microplastics from the sludge samples, 

the sludge samples were pre-treated by placing them in hot air 

oven at 80°C for one day. 40grams of dried sludge was taken 

in the 1000mL beaker with 600mL of sea water. The mixture 

was allowed to stir in the jar apparatus for 30minutes and kept 

undisturbed to settle down the particles for 2 hours. Later the 

supernatant was filtered using 41µm pore diameter filter 

paper. Triplicate set of extraction experiments was carried out 

to collect all the extracts from the sludge particles. The filter 

paper was washed for several times to remove the presence of 

any salt residues. The remaining sludge particles was treated 

with 80mL of H2O2 solution and 1mL of 0.1N of H2O2 

solution. So as to remove the organic particles present in the 

sludge, the above mixture was heated up at 80℃ until the floc 

settles down. After cooling down the mixture was again 

treated with copious amount sea water and filtrated to obtain 

the microplastics present in the sludges. 

 

2.3. Identification of microplastics in samples 

The presence of microplastics in each extract was identified 

using the trinocular research microscope (OLYMPUS CH20i, 

India) equipped with Canon EOS 1500D digital camera. All 

the MPs was carefully removed using microforceps from the 

filters under the stereomicroscope. The removed particles 

were cleaned with water to remove the organic matters stick 

on the surface. The concentration of microplastics present in 

the samples are given as number of MPs kg-1 of dry sludge 

samples.   
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2.4. Spiking and retrieval study 

The spike study was performed to evaluate the quality on 

separation of microplastics. The clean sludge samples are 

taken as a control samples and tested for this extraction. 

Polyethylene (PE), Polypropylene (PP), Polyethylene 

terephthalate (PET) and Polystyrene (PS) particles whose size 

less than 5mm was used to spike in the clean sludge samples. 

80 polymers of each type were spiked for 20min with 40g of 

clean sludge samples. Aluminium foil sheets were used to 

cover the set of samples to avoid any other contaminants. 

Using the above discussed method, the quantity of particles 

was quantified from the clean sludge and efficiency in 

separation was identified. 

III. RESULTS AND DISSCUSION 

Due to wide range of applications, these sludge sample should 

to treated before leaving into the environment. Currently in 

India, 81% of samples were used for various application 

mainly to compost with an average use of 43%. After the 

pre-treatment process, these samples were allowed to settle 

down to quantify the number of MPs present in the sample. 

The average number of MPs in treated sludge samples was 

found to be 31x103 particles per kg of sludge. This might be 

due to the MPs which retained in sludges as they are enriched 

in the wastewaters. Similar research found with the average 

size of 0.3 to 24x103 particles per kg of sludge sample in 

Europe and United States [10,11] 

 It was observed that the MPs present in the dried sludge was 

found in various colours which include White (53.4%), Black 

(32%), Green (6.6%), Blue (4.2), Red (2.3), Orange (0.2%) 

and others (1.3%). In the meantime, fibres were found to be 

maximum portion of MPs with 53%, followed by flakes 

(16.5%), films (17%), shafts (10.5%) and spheres (3%). 

White colour and fibres are found to the predominantly found 

in the sludge samples as shown in    Figure. 1(a & b). Similar 

results was found by Li et al (2018), where fibres and white 

colour MPs was found abundantly in sewage sludge samples 

found in China [12]. In addition,  Talvitie et al (2015) also 

projected the similar results as majority of MPs are found in 

fibers and white in colour [13]. 

 

 
(a)                (b) 

Figure 1.   The average percentage of MPs based on (a) 

Colours (b) Types of Plastics 

 

 The discharge of fibers by washing clothes could be one of 

main reason for the contamination in the sludges while flakes 

relates the breakage of plastic debris which usually ends in the 

sludges. These may be considered as the main source and 

origin of MPs in the waste sludge. It was also observed that 

the MPs found in the sewage sludge mainly composed of 

polystyrene (PS), fibers, polyethylene terephthalate (PET), 

polyamides (PA), nylons, polypropylene (PP) and other type 

of materials.   The efficiency in removing the low-density 

materials like PP, PS was found to be higher than the 

high-density materials (PET) using sea water.  

The morphology of retrieved MPs from the sewage sludge 

samples are shown in Figure 2. It was that the percentage of 

fibers are more than the other materials. In addition, the 

surface of the debris was also disturbed due to collision and 

abrasion effect which happened due to the processes taken 

place in the wastewater treatment plant.From the spike study, 

it was observed that that the separation efficiency was found 

to be high in case of PP and it follows in the order of PP > PS 

> PE > PET and as shown in Figure 3. Since, the density of 

sea water (1029kg/m3) is higher than the density of water 

(997kg/m3) some materials like PE floats which is easy for its 

removal. 

 

 
Figure 2. Microscopic Images of MPs extracted from the 

samples 

 

 
Figure 3. Retrieval percentage of MPs in spike study 

IV. CONCLUSION 

 In this present research work, preliminary work was carried 

out to isolate and quantify the amount of microplastics 

released in the wastewater treatment plant. From this study, it 

was noted that average particles present in the sludge exceed 

than in the countries like Europe and US. The separation 

method was entirely carried out using the sea water to mimic 

the practical applications. Spike study was also performed in 

order to ensure the efficiency of method adopted in this 

research work. This work is will be further out using different 

methods and various environmental conditions. It is highly 

essential to remove the microplastics from the sludge 

discharged to prevent the ecosystem and life of living being. 
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