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ABSTRACT

Raw water is frequently treated to make it safe for consumption. Water from ground sources, such as mountain
springs, is typically of high quality, and disinfection is usually sufficient. However, suspended particles are critical if
the water is from a surface source such as a river, lake, or dam. Suspended particles can be removed with chemical
coagulants, whether natural or synthetic. In this study, we used a combination of natural and synthetic coagulants
to investigate the effects of various dosages. The combination of banana peel and alum stock solutions produced the
best overall results, and the resulting water was safe to drink. The comparative test results revealed that alum, with
its residual and health implications, can be successfully replaced, partially or completely, with natural coagulants.
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INTRODUCTION

The world contains a lot of water (about 71%), yet freshwater accounts for only 2.5%. Surface water requires more
treatment than groundwater due to its higher concentration of impurities, suggesting that it must be extensively treated
before being used as a communal water source. Coagulation and flocculation can be performed using either natural or
artificial coagulants. Plant-based natural coagulants, as opposed to chemical coagulants, are safer, more ecologically
friendly, and less hazardous overall. Natural coagulants have been demonstrated to create not only significantly less sludge
volume (up to five times less), but also higher nutritional sludge value, lowering the expense of handling and transporting
huge amounts of sludge to the treatment facility. Banana pith powder has been used successfully as a natural coagulant to
purify river water, lowering turbidity, suspended particles, and heavy metals (Diver et al., 2023). Based on this, we selected
a concept and tested its physiochemical properties with banana peel powder to compare water quality metrics (pH,
turbidity, alkalinity, TDS, and hardness) between plant-based natural coagulants and synthetic ones.

Study Area
Samples for this study were collected from the river Indrayani at the Alandi location in Pune, as shown on the map below.
S1- Indrayani river (Alandi)
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Fig no. 2: Alandi location Fig no. 3: Indrayani River water sample
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Preparations of adsorbent

The adsorbent material used in this investigation is banana peel. Raw banana peels available from Balewadi near GSMCOE
were collected and cleaned with tap water to remove dirt and dust particles, followed by distilled water and kept it for
sundry for few days to remove moisture content completely, and then cut and kept it on dry cloth, cut it in small pieces,

kept in oven dried at 105 c for 24 — 48 hours, grinding of coagulant into fine powder, and then stored in air dried container
as required.
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Fig no. 5: Potassium alum dodecahydrate, Hi-LR
MATERIALS AND METHODOLOGY

Suspended particles settle very slowly or in some cases do not settle at all. The sedimentation step is usually preceded by a
chemical process known as coagulation. Coagulants with charges opposite to those of the suspended solids are added to the
water to neutralize the negative charges. Chemicals (coagulants) are added to the water to bring the no settling particles
together into larger, heavier masses of solids called floc. Coagulation is usually accomplished in two stages: rapid mixing
and slow mixing. Rapid mixing serves to disperse the coagulants evenly throughout the water and to ensure a complete
chemical reaction in contrast slow mixing ensures water is stirred to encourage floc particles to clump together. The
polysaccharides in the powdered banana peel cause the suspended particles to clump together and sink to the bottom,
making the liquid clearer. It’s important to remember that although banana peels can be useful natural coagulants, their
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effectiveness can vary depending on several variables, including the type of water being treated and the level of
contaminants present. The liquid becomes clearer as a result of the suspended particles clumping together and sinking to
the bottom due to the polysaccharides in the powdered banana peel. It’s important to remember that although banana peels
can be useful natural coagulants, their effectiveness can vary based on several variables, including the kind of water being
treated and the level of contaminants present.

Analysis of sample: Sample is collected from river water Indrayani for analysis of five physiochemical parameters i.e. pH,
Turbidity, Alkalinity, TDS, and Hardness by preparing seven samples to check as per the standards, and it has confirmed
that it is meeting the requirement for potable water as per Is 10500-2012.

RESULT & DISCUSSIONS

Coagulation is an important phase in the water treatment process that ensures the availability of safe drinking water.
Traditional coagulants, such as manmade compounds (e.g., aluminum sulfate or ferric chloride), can harm the environment
and health. As a result, there is a growing interest in developing more sustainable and environmentally friendly coagulants,
particularly those derived from plants. To effectively treat water, it’s important to maximize the use of plant-based natural
and synthetic coagulants.

Table 1: Details of the experiment conducted on the Indrayani river sample

Sr. | Test Sampel | Sampel | Sampel | Sampel | Sampel | Sampel | Sampel
No. 1 2 3 4 5 6 7
A0-BO | A10-BO | A0O-B10 | A5-B5 | A4-B6 | A3-B7 | A2-B8
Initial Final Final Final Final Final Final
1. TURBIDITY 14.3 1.2 2.6 2.8 29 3.2 3
2. TDS 280 236 221 230 228 226 224
3. PH 7.84 7.41 7.7 7.76 7.75 7.6 7.72
4, ALKALINITY | 96.4 102.5 79.1 83.4 77.8 78.5 75.2
5. HARDNESS 118.6 97.4 96.2 99.5 98.3 97.8 96.9
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Graph No 1 - Turbidity of River Sample (Indrayani River)
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Graph No 2 - TDS of River Sample (Indrayani River)
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Graph No 3 - pH of River Sample (Indrayani River)
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Graph No 4 - Alkalinity of River Sample (Indrayani River)
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Graph No 5 - Hardness of River Sample (Indrayani River)
CONCLUSION

The coagulation tests using banana peel revealed that the approach efficiently eliminated turbidity from water. The ideal
pH for turbidity evacuation was discovered to be 7 for banana peel, resulting in the highest turbidity expulsion. The effect
of blending speed on the turbidity patterns generated by the distinctive coagulant is being investigated. The research
implies that charge balance has little effect on floc formation. Regarding the aforementioned results, it is considered that
the condition for conservative settings has been met. We are environmentally friendly because we use conventional
coagulants. The need for land is lowered, and we have once again attained economic efficiency. During the study, the
novel, common, easily accessible, and naturally beneficial material is utilized as a coagulant and flocculant.
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