
Removal of Turbidity from water using Low cost adsorbent 

 

Section A -Research paper 

ISSN 2063-5346 

 

8659 
Eur. Chem. Bull. 2023,12(Special issue 8),8659-8665 

Removal of Turbidity from water using Low cost adsorbent 

Umank Mishra
1
, 

Vishal Chandrakar
2
, Kruti Jethwa

3
, Maya Rajnarayan Ray

4
, Nikhil Ghodichore

5, 

Nishant Yadav
6
, Piyush Deshmukh

7
, Pradeep Kumar Rathore

8
, Papiya Biswas

9
, 

Yashraj Belchandan
10 

1,2,3 
Associate Professor, Department of Civil Engineering, SSTC, Bhilai, C.G

 

4
Associate Professor, Department of Civil Engineering, BIT Sindri Dhnabad

 

5
 Assistant Professor, EWRE, UTD, CSVTU, Bhilai, CG 

6
Associate Professor, Department of Civil Engineering, BIT, Durg, CG

 

7,8,9,10
BE Students, Department of Civil Engineering, SSTC, Bhilai, C.G

 

 

Abstract: The intensity of light dispersed by the water sample is used to calculate turbidity. The 

greater the intensity, the greater the turbidity. Turbidity describes the cloudiness of a solution. It 

shows the presence of TSS (Total Suspended Solids) such as clay, silt, and organic materials, which 

are both physiologically and chemically toxic to humans. They emit unpleasant tastes and odors. 

Disinfection of turbid water is not always practicable due to the adsorptive properties of colloidal 

solutions. Turbidity is the cloudiness of a solution and the features conferred by suspended solid 

particles that impede the passage of light through a water sample. Natural materials have been used 

for years to reduce turbidity in water samples, and the materials employed are safe and efficient, such 

as rice husk, ground-nut shells, and extremely fine sand (300 micron). This filter material can 

minimize turbidity as effectively as possible (more than 60 percent). The materials are known as bio-

adsorbents, and they can eliminate turbidity from any type of water sample. 
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1. Introduction:  

Water is a common solvent that is employed in every single business procedure. As a result, it's far 

predicted to contain a wide range of organic, inorganic, metallic, hydro carbonic, and biological 

effluents from all schools and houses. Fluids may contain suspended steady count, as well as detritus 

of various sizes while a small amount of suspended material will be significant. If a liquid sample is 

allowed to face (the settable), it will quickly settle to the bottom of the container. If the sample is 

often disturbed or the debris is very minute, it will settle very slowly or not at all. are colloidal in 

nature Because of these little stable particles, the liquid appears turbid. The treatment of turbid water 

and wastewater necessitates the use of an appropriate and strong filter. Membrane filtration [1, 2], 

precipitation [3, 4], nanofiltration [5, 6], ion-alternate [7, 8], electrocoagulation flotation [9, 10], and 

adsorption [11] were all utilized extensively to remove turbidity from wastewater. Among these 

technologies, adsorption is the most common and frequently utilized since it is easy, inexpensive to 

maintain, and useful for removing turbidity when present in high amounts In recent years, 

considerable emphasis on turbidity removal natural, synthetic, and biomass materials such as 

activated alumina [7], fly ash [8, alum sludge [9], and chitosan Red dust [12], beads [10, 11], zeolite 
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[13], calcite [14], hydrated cement [15], and acid-handled spent bleaching earth [16] have been 

investigated because several places in Telangana have excessively murky waterways, the present 

study is completed to expand a reasonably-priced and powerful approach for the elimination of 

turbidity of wastewater using adsorption era. Adsorption is a floor phenomenon in which trash has a 

tendency to paste straight to the adsorbent's floor due to van der Waal forces that entice and keep 

particles. Because turbidity is an important factor to consider while evaluating water quality. The 

current work is concerned with the size of turbidity, the usage of a Nephelometer, and its removal. 

The use of a low-cost herbal coagulant Bentonite and urban as an adsorbent to provide higher quality 

handled water that can be reused and applicable to consumers. 

2. LITERATURE REVIEW: 

Shah et al. (2012) presented a study on Coal Fly Ash for wastewater treatment contamination due to 

the dying process. Low cost coal fly ash absorbent prepared in the present study was evaluated in 

conjunction with commercial coagulant like Ferric Chloride (FeCl3), Ferrous Sulfate (FeSO4) and 

Alum to review the efficacy of treatment for COD, color, turbidity, and reduction of total suspended 

solids TSS from dyes wastewater. Vigneswaran et al. (1995) noted that the water contains a high 

concentration of iron and manganese, which is potentially harmful to both the environment and 

humans. These elements are likely to be oxidized so they may form insoluble compounds with it. This 

involves the transfer of electrons from iron and manganese, as well as other chemical compounds 

utilized as oxidants. Hmaruzzaman M., and Gupta V .K. (2011) argued that because rice husk is a 

cheap and plentiful fabric throughout the globe, It might be employed as a reliable adsorbent to 

remove different types of pollutants from water and waste water. Using rice husk as an adsorbent, 

pollutants including dyes, phenols, pesticides, and heavy metals may all be removed from water. L.G. 

Aajish , Dr. J. Thirumal(2014) purpose that their investigation will focus on fluoride levels in floor 

water and how to remove them using activated carbon made from waste materials. Fluoride 

contamination doesn't seem to be a major issue in Kerala as a whole, although it could be there. The 

WHO requirements were exceeded by the fluoride levels in this examination, thus the limits should be 

brought under control. As a result, strategies for lowering fluoride content material will be applied, 

reducing the risk of groundwater fluoride contamination. Activated carbon is employed as an 

adsorbent, which decreases fluoride and allows the standard level of 1.5mg/L to be maintained. 

Taylor, Brown, and Sagoe (2002) concluded that the difference between the feature residences of 

fresh Recycled concrete aggregates (RCA) concrete and hardened state RCA concrete is very minor. 

When regular aggregate is replaced with RCA, the compressive power and tensile energy of the RCA 

concrete are nearly equivalent to those of herbal aggregate in the concrete. 

3. METHODOLOGY 

1. Materials: 

The material used in the present research is collected from various places like sand is collected from a 

construction site near campus 2 of SSTC, Bhilai Institute. While Rice Husk (RH) used in the 

experimental work is procured from a Rice mill situated at Balod in Bhilia District. The Grinded 

groundnut shells are bought from the local market. Water samples are collected from Shivnath River, 

of Durg district.  

2 Procedural for modeling: 
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 Three 2.5-liter cylindrical bottles were obtained, each having an opening at to fill the water in the 

bottles. At the bottom of the bottle, excellent sand of 300 microns is placed up to 0.4m depth from 

the bottom surface of the bottle. The gravel of size 1.25 mm is placed over that, while 4.75mm 

gravel is placed on the topmost layer. 

 Filter papers are placed between each and every layer to separate it from the other layer and obtain 

a correctly established experimental setup.   

 In order to remove impurities and dust particles effectively, 2-3 kg of rice husk are washed in hot, 

distilled water. The wet husk is then dried in the sun in order to ensure warmth and adequate 

evaporation.  

 The RH was next put into four 100 ml crucibles and burnt for three hours at 800
o
C in a muffle 

furnace for top burning. The crucibles were kept in the furnace overnight and allowed to cool 

down in the morning, after which they were taken for purification. 

 After being thoroughly washed with warm distilled water and dried in the sunlight, 0.67 kilograms 

of groundnut shells were produced from 2 kilograms of raw ground nuts. 

 After that, it was processed into powder. It's also prepared. 

 

Fig.1 Rice husk. 

 

Fig.2 Muffle furnace 
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Fig.3 Carbonized Rice Husk 

 

Fig.4 Gravity sand filter 

 

Fig.5 Digital Turbidity Meter 
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Fig.6 Experimental Setup 

4. RESULTS: 

Turbid Pond 

Water Sample 

Original 

Turbidity 

concentra

tion 

After 

passing 

through 

Gravity 

Filter 

After 

passing 

through 

Activated 

Rise Husk 

After Passing 

through 

Grinded 

Groundnut 

Shell 

Passing the water 

individually  

35.8 22.4 26.4 25.7 

Passing turbid 

water one after 

another 

35.8 22.4 23.8 19.6 

 

Table.1 Observation Table 

 

5. CONCLUSION: 

According to the conclusions of this study, rice husk should be treated before use since it contains a 

lot of pollutants and when crushed into smaller forms, it releases color pigment. Untreated rice husk, 

on the other hand, performed better for varying contact periods, indicating that it has a high potential 

for use in adsorption processes by modifying the rice husk to attain optimum efficiency. The use of 

rice husk benefits several regions by lowering the cost of the adsorption process as well as the 

treatment of biomass waste. Turbidity may be removed more effectively using gravity filters and 

Grinded Groundnut Shell filters. 
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