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Abstract—Dairyindustryisoneofthetopmostindustries

amongtheentireindustriesfoodarena.Soalargequantityof

waterisneededfortheprocessofproducts.Alsowateris

needed forotherprocesseslike cleaning,cooling ofmilk

products,sanitaryandthewashingofprocessingequipments.

Byusinglargeamountofwaterfortheprocesshighquantity

ofwastewaterisproduced.Thiswastewatercontainshigh

amountofchemicaloxygendemand,inorganicandorganic

particles,biologicaloxygendemandandnutrientshenceitis

turbid.Itisnotproperlytreatedthiswastewaterwillpollute

waterbodiesandaffectourbiodiversity.Thepresentreview

studyaimstoassesstheapplicationofnaturalcoagulantsfor

treatingdairywastewater.

Keywords—Wastewater,Naturalcoagulants,Turbidity,Jar

Test.

1. INTRODUCTION

The dairy industry has been one of the leading

enterprisesofeconomicimportanceintheagricultural

sector;the increased demand for milk and dairy

productshasledtotheexpansionofthedairyindustryin

the world [1,2]. Wastewater from dairy industry

representaseriousenvironmentalproblem becausethey

containcompounds,suchaswastedmilk,lactose,fats,

washing detergents,nutrients,and sanitizing agents

[3,4,5,6].Theriskofenvironmentalpollutionmustbe

reducedbytreatingdairywastewaterbeforedischarging

itintocoastalwaters,rivers,andlakes[3].

Thedairyindustryinvolvesprocessing raw milkinto

productssuchasconsumermilk,butter,cheese,yogurt,

condensedmilk,driedmilk(milkpowder),andicecream,

using processessuch aschilling,pasteurization,and

homogenization.Typicalby-productsincludebuttermilk,

whey,andtheirderivatives.Unitoperationsthatgenerate

wastewaterare‘washing’and‘disinfection’ofequipment

(tanks,centrifuges,pasteurizers,homogenizers,pipes,

pails,etc.),lossofpackagescontainingmilk,andloss

during internaltransportation [7].In dairy industries,

wateris a key processing medium.Wateris used

throughoutallprocessingstepsofthedairyindustry,

including cleaning,sanitization,heating,cooling and

cleaning ofexternalareas -as a result,the water

requirementIs huge.Moreover,the liquid effluents

generatedthroughdairyproductproductionexhibithigh

concentrationsoforganicmatter,fats,suspendedsolids

and nutrients.These are considered to be the main

sourcesofpollutioninthisindustry.

Conventionaltreatmentof these effluents normally

includesaprimarytreatmenttoremovethesuspended

solidsandfatsandasecondarybiologicaltreatment;

however,manyproblems have been reported during

these processes.Theyare often related to the high

productionoffoam,thelow settleabilityofthesludge,

the low resistance to shock loads,the difficulty in

removingnutrients,andtheproblemsassociatedwith

thedegradationoffats,oils,andotherspecifictypesof

pollutants.[8].

Coagulanthasasignificantroleincontaminantremoval

during coagulation process [9].ConventionalCEPT

(ChemicallyEnhancedPrimaryTreatment)usesmetallic

coagulants(e.g.polyaluminium chloride,ferricchloride,

and ferrous sulphate)forthe removalofpollutants.

However,therearemanydisadvantagesassociatedwith

theirusesuchasalterationofpH,alkalinityconsumption,
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andhigherdosage;also,chemicalcoagulantsproduce

largequantitiesoftoxicsludge[9,10,11,12].Therefore,

it is necessary that natural, biodegradable, and

environmentallyfriendlycoagulantsmustbeused.The

presentreviewisadetailedstudyoftheprosandcons

ofdifferentnaturalcoagulantsusedtotreatdairywaste

water.

II.METHODOLOGY

Coagulation/flocculationisusedtoremovesuspended

particles,turbiditycolour,bacteria,and odour-causing

compounds from a solution.Chemicals are used to

destabilisesuspendedparticles,colloidalmaterials,and

macromoleculesduringcoagulation.Thecoagulationof

dairywastewaterusingnaturalcoagulantslikepowder

form ofMoringaOleifera,Neem leaves,bananaleaves

andorangepeelandbananapeelandOrangepeeland

Channa Nanocomposites has been studied in present

review.

III.NATURALCAGLANTSFORDAIRY

WASTEWATERTREATMENT

A. MoringaOleiferaseedpowder

Moringaoleifera(Drumsticksseed)asherbalcoagulant
is reported to be quite effective and have many
advantagesoverchemicalcoagulantlikeAlum.Recent
studieshavepointedoutseveralseriousdrawbacksof
usingaluminium salts,suchasAlzheimer’sdiseaseand
similarhealthrelatedproblemsassociatedwithresidual
aluminium intreatedwaters[13,14].besidesproduction
of large sludge volumes. High cost of imported
chemicalslikealum forwaterandwastewatertreatment
isnotaffordableformanydevelopingcountries.[15].

Fig.1MoringaOleiferaseeds(powderform).

Moringa Oleifera has been reported to be free of

constraintslikepHandalkalinity.Sludgeproducedwith

MoringaOleiferaisreportedtobefourtofivetimes

compactthanthatproducedwithalum [16].

Inacasestudy,powderedMoringaOleiferawassieved
andselectedparticlesize(425,150and212μm)hasbeen

used.Theoptimum dosagefor425,150and212μm
wasfoundtobe300and500mgL-1respectively.212μm
particlesizewasmosteffectiveamongothertwointhe
reductionofCOD.CODwasreducedfrom 2240mgL-1 to
800,960and1120mgL-1 by212,425and150μm particle
sizeofMoringaOleiferarespectively.Turbidityhasbeen
reducedfrom 230NTUto32,26and42NTUby212,425
and150μm particlesizeMoringaOleiferarespectively
[17].

B.Neem leavesandBananaleavespowder

Fig.2Neem (Azadirachtaindica).

Fig.3Bananaleaf(Musaacuminate).

Anexperimentalstudyhasrevealedthatadosageof0.4
g/Lofneem leafandbananaleafpowderwassufficient
tomaintainapHof7.8andturbidityof34nephelometric
turbidityunit(NTU).ItdeliversthatthepH(8to7.84)and
theturbidityvaluesdecreasedandthenincreasedasthe
coagulant’s dosage was increased from 0 to 1 g/L.
Therefore,theoptimum dosageofthebio-coagulantwas
considered to be 0.4 g/L.The turbidity levels were
reducedbyarateof55and65%usingneem andbanana
bio-coagulants,respectively.The studyalso revealed
thatthemoredispersionandsuspensionratesinthe
treatmentofdairywastewaterbybananaandneem leaf
biocoagulants,thebetter.Neem andbananapowder
werefoundtobenon-toxicandecofriendlywaysforthe
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treatmentof wastewaterand can be used as an
alternativecoagulantinwatertreatmentplants[18].

C.Orangepeelpowder

Orange peelis anotherfruitwaste thathave been
investigatedforitspotentialuseascoagulant.Acase
study hascompared treatmentofdairywastewaterby
using orange peeland comparing itto alum.Dairy
wastewaterusedwasstatedtohaveaninitialturbidityof
260NTUbutthenreducedto8NTUbyusingorangepeel

powderascoagulant[19].

Fig.4Orangepeelpowder

D.OrangepeelandChannaNanocomposites

Anotherstudyhasdemonstratedthat,hedosingofOrange
peel and channa powder as an adsorbent and
nanocompositeatvariousconcentrationsobtainedthe
reductionofturbidity.Theorangepeelhastheabilityto
removeturbiditylevelsupto76% andChannahasthe
abilitytoremoveturbiditylevelsupto82%.Orangepeel
Nanocompositehasaturbiditycontentofupto83%and
Channa Nanocomposite has the ability to remove
turbiditylevelsupto92%[20].

IVCONCLUSIONS

Thedairyindustryistheoneoftheleadingindustryinthe

world.Buttheeffluentcontentleadstothesomeproblems

suchasturbidity,oilandgrease,organiccontentetc.If

treatingthiseffluentwithsomechemicalcoagulantleads

somehealthproblems.Sothesecanbeovercomebyusing

somenaturalmaterials.Inthisreview theeffectivenessof

MoringaOleiferaseed powder,Neem leaves,Banana

leavespowder,andcombinationof Orangepeeland

bananapeelpowderhasbeenstudied.Itwasobserved

thatofMoringaOleiferaseedpowderwaseffectivewith

turbidityremovalupto88.6%.Theturbiditylevelswere

reducedbyarateof55and65%usingneem andbanana

bio-coagulants,respectively.Orange peelpowderas

naturalcoagulanthasfoundtoreducetheturbidityof

dairywastewaterby97%.OrangepeelNanocomposite

has a turbidity removal up to 83% and Channa

Nanocompositehastheabilitytoremoveturbiditylevels

upto92%.TheabovestudiesrevealedthatOrangepeel,

Channa and Moringa Oleifera are effective natural

coagulantsfortreatingdairywastewater.
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