Futuristic Trends in Chemical, Material Sciencebl&o Technology
e-ISBN:978-93-5747-885-4
IIP Series, Volume 3, Book 16, Part 2, Chapter 4
STUDIES ON PHYSICOCHEMICAL PARAMIEERS AND USE OF NATURAL
COAGULANTS FOR WASTE WATER TREATMENT IN INDUSTRIAL
AREA OF MAHASAMUND DISTRICT, CHHATTISGARH (INDIA)

STUDIES ON PHYSICOCHEMICAL PARAMETERS
AND USE OF NATURAL COAGULANTSFOR WASTE
WATER TREATMENT IN INDUSTRIAL AREA OF
MAHASAMUND DISTRICT, CHHATTISGARH
(INDIA)

Abstract Authors

Turbidity is an accomplished challenge iAnjali Patel
water treatment. Moringa oleifera and Dolichdshri Rawatpura Sarkar
lablab were applied as locally accessibléniversity Raipur
congenital coagulants in this reverie to break t@hhattisgarh, India.
turbidity of artificial water. After dosing, water-
accountable extracts of Moringa oleifera ar@bnal Choubey
Dolichos lablab busted turbidity to 6.1 and 11$hri Rawatpura Sarkar
NTU, singly, from 100 NTU and 5.2 and 9.3 NTUJniversity Raipur
after dosing and filtration. Among the natur&hhattisgarh, India.
coagulants applied in this trance for turbidity
abatement, Moringa oleifera was set up most
effectual. It degraded up to 94.8% turbidity of the
raw, muddy water. Natural coagulants answered
better with altitudinous, muddy, water analogized
to average muddy, water. Applying locally
accessible natural coagulants, capable, effortless,
and terrain- close accessories for water treatment
were obeyed.
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. INTRODUCTION

Although groundwater is a reliable source of freshter, policymakers' most
significant challenge is how to use it sustainaldyoundwater has been purified by soil and
sand to remove any organic contaminants. Evaporanal irrigation return flow both have
an impact on the major ion chemistry of groundwabere to human activity, the quality and
guantity of groundwater are rapidly declining. Tit@wv of groundwater and its storage in
hard rock locations, as well as any resulting ckang its quality and quantity, are a major
source of concern for the general public, reseaschand water management. The
sustainability of groundwater resources over a Igegiod is a significant problem.
(Tamrakar et al., 2022) Water contamination is régd as an important problem for
humankind because it has contributed to numeroathgeand illnesses around the planet.
Rapid industrialization, urbanization, and popwatincrease in some Indian regions have
made the issue harsher by increasing the amouytliftants released into the environment.
The physical, chemical, and biological propertiéshe dissolved or suspended constituents
must fall below specific thresholds, which are relgd as the allowed limits, for water to be
useful for a specific purpose. The water resoulicesumerous countries are in critical
condition due to changes in their physicochemi@dlre. These changes cause damage to
human beings, plants, and animals. Upon consumpti@enpoor quality of water may cause
diseases or toxic health effects to human beingb lasestock. To meet the country's
municipal, agricultural, and industrial water needsoundwater is essential. India is the
country that uses the most groundwater globallyickwhs also a reality. Groundwater is
frequently used directly for drinking purposes, tigatarly in developing nations, as it is
typically assumed to be free of toxins due to éstively lower exposure than surface water
sources. However, several anthropogenic and ndagtrs have put the quality and quantity
of groundwater in danger of declining. (Kumar Sa&hudain, 2023) Surface water is more
accessible in India than groundwater. However, tdugroundwater's distributed availability,
it is readily available and makes up the majorityiralia’'s agricultural and drinking water
supplies. About 50% of the water is needed fordegstial purposes in cities and 85% of the
water needed for domestic purposes in rural aeasipplied by groundwater. However, in
recent years, groundwater contamination and hamwe kaickly become an issue in India.
Groundwater contamination has been increased bytinek rise of industry, the use of
agricultural pesticides, the disposal of urban amtlistrial waste, and the rapid increase in
human population. The water quality index (WQI) Eggeh is a technique for grading water
guality and an effective tool to express water ifpdhat provides a simple, accurate unit of
measurement and delivers information on water tyuati concerned people and policy-
makers. (Kumar Dewangan et al., 2022) The livinglagy is severely harmed by the
contaminated water, which results in genetic amdtional alterations that affect the physical
and chemical properties of living things. The gahstate of the water and whether it is fit
for consumption is determined by water quality paeters. The dissolved oxygen, pH,
alkalinity, salinity, electrolytes, total hardne&sological oxygen demand (BOD), chemical
oxygen demand (COD), and other variables are cozdhbio create the water quality index or
WQI.(Yadav et al.,, 2012)Groundwater pollution hagwred in many geological terrains
with rapid industrialization, urbanization, popudet growth, agricultural development,
excessive fertilizer use, significant evaporati@md little rainfall.(Hayek et al., 2020)
Groundwater in depthless aquifers is commonly ci@pdbr application for disparate
ambitions and is substantially of Calcium bicarbenand hybrid breed. Still, different
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classes of water are correspondingly acquirable r@oig Sodium Chloride water.
Groundwater grade debilitation can exist causedastronomically two customs ;( i)
anthropogenic- those caused by manmade conditioliregdiligence, local sewage and
extravagance tips, mining,etc.( ii) geoger(icafar et al., 2022) Organic matter, sediments,
minerals, nutrients, disease-causing organisms, @hdr contaminants are reduced or
removed from wastewater during the multi-stage @secof wastewater treatment, which is
used to restore the quality of the water. One stafyghis treatment is coagulation-
flocculation, which combines the suspended pagiaito a bigger mass (floc) that can be
separated by filtration and sedimentation procedu(®illabona-Ortiz et al., 2023) Two
independent steps that must be completed one thigeother make up the coagulation-
flocculation therapy. The first phase in this prhaoe, called coagulation, destabilizes
colloidal suspensions and solutions with the mdijective of removing stability-promoting
elements. This procedure, which makes use of amopppte chemical, uses the so-called
coagulant. In the second subprocess, flocculatorthe process of getting destabilized
particles to group up, make contact, and eventdaly enormous agglomerates.(Sinsinwar
& Verma, 2023) It is not an original idea to utdiorganic substances with a plant origin to
clarify cloudy raw waterways. In tropical rural asg natural coagulants have been employed
for domestic usage in traditional water treatmentcenturies. The natural coagulants found
in Nirmali seed, maize mesquite bean, Cactus ftaif@assia angustifolia seed, and other
leguminous plants are described in some recentrp&fmvever, the substance that has
recently drawn the most attention is the seed ef3bdanese native Moringa oleifera. M.
oleifera seed water extract beats aluminum sabmparison.(Vijayaraghavan et al., 2011)

II. STUDY AREA

Mahasamund is Located in the central-east patt@tChhattisgarh State. It is situated
between the Latitude 20°49'30": 21°33'07"N and limg 81°59'56":83°16'10" E. The
district forms a part of the Mahanadi basin. Thieutiaries of the Mahanadi River drain the
district. The Mahasamund district forms a part led Chhattisgarh central plains. A major
part of the district exhibits pediment / pedipl&andforms. The other landforms are structural
plains, structural hills, and valleys, denuded e&menuded hills and valleys, floodplains etc.
The total population of the study area as per OiELZensus is 10,32,754, out of which the
rural population is 9,12,602 and the urban popatais only 1,20,152. Mahasamund district
is a backward aspirational district. It is an intpot district for minor minerals. These
minerals are Quartz, Quartzite, Granite, Limestéiagstone, Sand, Soil, and Laterite. There
are 1178 localities in total. These towns are didithto 5 different community development
blocks for administrative convenience. The disBiciverall geographic area is almost 43%
covered by forest. The Mahanadi basin includedibigict. The general slope on the eastern
half of the region has been towards the south#estenter portion of the territory is towards
the north, and the western section is towards thwestern direction. Along the Mahanadi
River is the district's western border. The JonkeRpasses through the center section of the
district and runs in the northern direction.
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1. METHODOLOGY

1. Sample Collection Area: The samples were collected from the industrial &&koni
(stone cutting industries) Mahasamund, Chhattisgadia).

2. Coagulation: The best immediate solution is to start using pofaise (POU)
technologies like coagulation because these rurgbomr populations have sufficient
water treatment infrastructure. Surface water artustrial wastewater treatment both
need the use of coagulation. Utilizing alum (A)Clferric chloride (FeG), and poly
aluminum chloride (PAC) as conventional chemicaldeh coagulants, it is used to
remove dissolved chemical species and turbiditynfweater. Even though the efficiency
of these chemicals as coagulants is widely acknibydd, there are drawbacks associated
with their use, such as their inefficiency in logrtperature water, their relatively high
cost of purchase, their negative effects on huneattin, the production of large volumes
of sludge, and the fact that they have a signiticarpact on the pH of treated water.
Additionally, there is compelling evidence connegtaluminum-based coagulants to the
emergence of Alzheimer's disease in people. Toesddihe problems mentioned above,
its preferable to switch out these artificial coéts for plant-based ones.
(Vijayaraghavan et al., 2011)

3. Natural Plant-Based Coagulants and Coagulation Mechanisms. The direct assets of
using naturally  being factory- grounded coagulasts POU water treatment
accoutrements are evident; they're economizimgprobable to produce acted water
with an farthest pH, and largely biodegradableese assets are especially amended if
the factory from which the coagulant is deducedal®riginal to a pastoral area.
Environmental scientists hold so far been compdteidentify several factory breeds for
this use. Factory- grounded coagulants have besthfos acting cloudy water for further
than a many centuries. (Vijayaraghavan et al., p0hky could be produced using the
seeds, leaves, and roots of shops. These natuvallyg organic polymers are interesting
because they pose no threat to mortal healtbnmparison to artificial organic polymers
made with acrylamide monomers, and they're alse Iggecious than conventional
chemicals because they're readily available in thaturity of pastoral Mahasammund
neighborhoods. There are several effective coatpilasith botanical origins Nirmali,
Okra, rosy bean, sugar and red sludge, Moringafeoéei Cactus latifera, and seed
greasepaint of Prosopis juliflora. Natural coagtdahave a bright futurity and are
accounted by multifold experimenters because ofr tabundant source, low price,
terrain- familiar, multifunction, and biodegradabtsharacter in water cleansing.
(Asrafuzzaman et al., 2011).

* Moringa oleifera: M. oleifera (horseradish or forelimb tree) is anuagrial
manufactory that's nontoxic (at low attention) aash be set up in India, Asia, sub-
Saharan Africa, and Latin America. Its seeds beagatable oil painting and a water-
explainable material, and it's really the most ddlwatural coagulant in the field of
environmental wisdom. It's well known for havingvariety of uses, and virtually
every element of its factory system can be put dodguse. In lower developed
societies, moringa is most generally used as a &molddrug source. The phenomenon
tree, Moringa oleifera, is a equatorial multi-useet that's also understood as the
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phenomenon seedbed. Among its multiple differetgs;aM. oleifera seeds contain a
coagulant protein that can be used in either wadtawtreatment or drinking water
explanation. It's spoke to be one of the most @&fdcnatural coagulants, and
exploration into these classes of water treatmeygnaes is amplifying at the
occasion.

* Doalichoslablab: Dolichos lablab commonly known as lablab bean, mgadean, or
dolichos bean, is a leguminous plant that has hesditionally used for various
medicinal purposes in different parts of the worlthe plant contains certain
compounds, such as phenolic compounds and flaveneittich have antioxidant
potential. Antioxidants help neutralize free ratBda the body and may play a role in
protecting cells from oxidative stress. Some redeauggests that dolichos lablab
extracts may possess antimicrobial properties, whmuld potentially help combat
certain types of bacteria and fungi.

Figure 1: Moringa oleifera Figure 2: Dolichos lablab

4. Jar Test: By dissolving 0.30 g of clay in deionized water anxing this solution for an
hour at 200 rpm, synthetic turbid water was creafdte solution was then allowed to
hydrate for 21 hours. Each solution was then diuke 1.90 dm3 and combined,
producing water that was 32.30 NTU turbid. A jasttepparatus was utilized for the
coagulation-flocculation tests, in which the preghturbid water solution was brought
into contact with the natural coagulant. (VillabeD#iz et al., 2023) (Www et al., 2012)

5. Stock Solution of Natural Coagulants. Moringa oleifera seed capsules are permitted to
progress and dry intrinsically to a brown shadehmntree. The seeds were peeled from
the capsules, and kept for sundry, and accideaf@utes were peeled. Full-blown seeds
displaying no signs of abrasion, debilitating, arttiermost desiccation were applied. The
seedbed kernels were base to a fine greasepailyirapp kitchen blender to make it of
the comparative size of 600 um to score solubibrabf operating constituents in the
seed. Adult seeds of Dolichos lablab were operatdtie study. After sunlight- drying,
accidental capsules were doffed and seedbed kemeetsattained. Using a grinder, dusty
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greasepaint is attained from the seed kernel. Tkeraal% suspense of the greasepaint,
distiled water was added. To encourage water bafththe coagulant proteins, the
suspense was fleetly agitated for 45 twinkles usirglamorous stirrer. This result was
also run through sludge paper (Whatman no. 42, @b dia.). The filtrate fragments
were employed to administer the necessary cur@ajuants from nature. To offset the
goods of aging, fresh results were produced eaghamia stored in the refrigerator.
Before operation, results were roundly shaken.

Jar Test Operation: The most popular experimental technique for codguia
flocculation is the jar test. The studies involadploying certain coagulants to coagulate
a sample of synthetic turbid water in a typical tgst equipment. It was conducted as a
batch test using several six-beakers and six-gpisiglel paddles. The sample was evenly
mixed before running the jar test. The samples Ishibxen have their turbidity assessed to
represent an initial concentration. In the beakessgulants in a range of concentrations
were applied. The entire jar test method was chwig at various speeds of rotation. The
suspensions were allowed to settle for 20-60 m&afeer the agitation was stopped.
Finally, a sample from the middle of the precigtavas taken using a pipette for
physicochemical analyses that indicate the finalceatration. All tests were conducted
for three different turbidity ranges: higher (9001RITU), medium (40-50 NTU), and
lower (25-35 NTU) NTU, at an ambient temperature beftween 26 and 32 C.
(Asrafuzzaman et al., 2011).

Figure 3: A conventional jar test apparatus for the treatnoémarbid water by natural
coagulants.

. RESULTSAND DISCUSSION

Reduction of Turbidity Using Natural Coagulants: The jar test operations exercising
dissimilar coagulants were packed out in dissimiturbidity ranges videlicet
developed-( 90 — 120) NTU, average-( 40 — 50) Nabg junior-( 25 — 35) NTU of
man-made muddy water. The effectiveness of theerpxs of Moringa oleifera and
Dolichos lablab formed them employed as congemibalgulants for the explanation of
water. Pharmaceuticals startled from 50 mg/ L t0@ bfg/ L for writing six teacups.
Turbidity existed scaled ahead and after treatméunmbers 3 — 5 exhibit the aftereffects
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of distinguishable boluses of coagulant treatmanar experiment. From Figure 3, it's
set up that the raw water turbidity was 100 NTUrbidity degraded t012.3, 11.6, 10.5,
9.2, 7.6 and 6.1 NTU writing to 50, 60, 70, 80, @@d 100 mg/ L Moringa oleifera
boluses independently. After filtration, turbididemoted to 10.4, 9.5, 8.2, 7.6, 6.8, and
5.2 NTU, independently. For middle- turbidity watéurbidity 48 NTU), the even
boluses break turbidity to 14.5, 13.9, 12.5, 12118, and 11 NTU, independently, after
dosing. And, after filtration, it existed 12.3, &1.11.3, 10.4, 9.7, and 9.1 NTU,
independently. Moringa oleifera works effortlesglyimproved- turbidity water than in
mean- turbidity water. Turbidity deduction increaséth adding boluses. Aftereffects for
the junking of turbidity using colorful boluses Dblichos lablab are displayed in Figure
5. Dissimilar boluses were exercised for dispanateidity pastures, and turbidity existed
scaled after dosing. From Figure 5, it's set ug tha raw water turbidity existed 100
NTU. Turbidity reduced to 16.3, 15.9, 14.8, 13.2,31 and 11.8 NTU writing to 50, 60,
70, 80, 90, and 100 mg/ L Dolichos lablab bolugdter filtration, turbidity degraded to
14.4, 13.8, 12.7, 11.6, 10.2, and 9.3 NTU, indepatig. For middle- turbidity water
(turbidity 49 NTU), the equal capsules degradeitlipto 18.2, 17.7, 17.3, 16.4, 15.8,
and 15.3 NTU, independently after, dosing. Aftérdtion, it was 15.5, 14.9, 14.1, 13.9,
13.2, and 13 NTU, independently. Dolichos lablalrksowell in developed- turbidity
water than in middle- turbidity water. Turbidityatkement increases with adding boluses.
Accordingly the use of locally obtainable accouteents like sap provides a better
accessory for antiseptic, all right water afforaatd rustic people.

Table 1: Reduction efficiency of turbidity using different coagulantsin different
turbidity ranges

Coagulants Dose used | % of turbidity reduction | % of turbidity
(mg/L) (High-+turbidity water) | reduction(Medium-
+turbidity water)
50 87.7 69.7
60 88.4 71
Moringa 70 89.5 73.9
oleifera 80 90.8 74.7
90 924 75.4
100 93.9 77
50 83.7 62.8
60 84.1 63.8
Dolichos 70 85.2 64.6
lablab 80 86.8 66.5
90 87.7 67.7
100 88.2 68.7

xFor Moringa oleifera (high turbidity = 100 NTU, miach turbidity = 48 NTU); Dolichos
lablab (high turbidity = 100 NTU, medium turbidity49 NTU).
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Figure 3: Removal of turbidity using various doses of Morirgdeifera and Dolichos lable

(for highly turbid water).

Table 2: Reduction efficiency of turbidity using different coagulantsin different

turbidity ranges. (After filtration)

Coagulants | Doseused | % of turbidity reduction | % of turbidity
(mg/L) (High-xturbidity water) reduction(M edium-
xturbidity water)

50 89.6 74.:

Moringa 60 90.5 75.4
oleifera 70 91.8 76.L
80 92.4 78.c

90 93.2 79.7

10C 94.8 81

50 85.6 68.c

60 86.2 69.5

Dolichos 70 87.3 71.2
lablab 80 88.4 71.€
90 89.8 73

10C 90.7 73.2

xFor Moringa oleifera (high turbidity = 100 NTU, maadh turbidity = 48 NTU); Dolicho:
lablab (high turbidity = 100 NTU, medium turbidity49 NTU)
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Figure 4. Removal of turbidity using various doses of Morirgeifera and Dolichosablab
(for medium turbid water)

2. Turbidity reduction efficiency of different coagulants in different turbidity ranges:
A relative trance of turbidity deduction effectivems of dissimilar coagulants
dissimilar turbidity ranges is carried in TableAhd Table 2. In every case 50 to 100
L boluses were applied. It ¢sted set up tha¥oringa oleifera degraded consumme
turbidity among all coagulants applied. It broketa®3.9% for largely muddy water a
94.8% after filtration accordingly, it existed sep most effective among the bor
congenital coagulantdn medium turbidity water, it was reduced up 77% and 81%
after filtration.In the case oDolichos lablab, it was found that 88.2% and after filtrati
found that 90.7% reduced for high turbidity watésr medium turbidity water, it reduct
up to 68.7%, andfter filtration 73.4% reduced. All of the studiedtural coagulants we
efficient in higherturbidity ranges than in medit-turbidity waters.

V. CONCLUSION

Applying some locally accessible congenital coagtslafor illustration, Moringi
oleifera and Dolichos lablab, expressive enhancénmedousing turbidity from memade
raw water existed set up. Most turbidity deducteisted set up for largely muddy ters.
After dosing, water-explainable excerpt of Moringa oleifera and Dolishablab buste
turbidity to 6.1 and 11.8 NTU, independently, frobd0 NTU and 5.2 and 9.3 NTI
independently after dosing and filtration. Amoneg tongenital coagulants empld in this
trance for turbidity deduction, Moringa oleiferaig®ed set up most effectual. It degradec
to 94.8% turbidity from the raw muddy water. Coniggn coagulants command
encouraging futurity and are of significance to tiplé experimenters di to their broad
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vacuity, equatorial cost, ecologically close inflakty, and biodegradability in the
sanctification of waterTheir efficiency in treating wastewater, aquatiants, and seed
materials is gaining attention. The technologie®ived are affordable, conventional, simple
to use, and excellent for rural locations. Due he biological nature of the process, no
untreatable wastes are produced. These procedegase little to no maintenance and are
simple to use.
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