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Curing it by Treated Hospital Wastewater
Vinayak S., Visvesvaraya Technological University, Karnataka, India

Akshay Y. Bhovi, Visvesvaraya Technological University, Karnataka, India

ABSTRACT

Thisstudyexamined thepotentialuseofsugarcanebagasseashasapartialcementreplacement
material and treateddomesticwastewaterwasmade for themixing andcuringof concrete.The
bagasseashwascollectedfromtheMalaprabhasugarindustry,Belagavi,andthetreatedwastewater
wascollectedfromDr.PrabhakarKoreHospital&MRC,Belagavi.Theworkinvolvedthedesign
ofM20gradeconcretewithw/cratioof0.40andalsochemicaladmixturewasmadeused.The
studyevaluatedtheslump,compressivestrength,andsplittensilestrengthofconcretewithdifferent
cementreplacementratios.Anequalnumberofcubesandcylinderswerecastedandwerecuredin
bothtapwaterandtreatedwastewaterseparatelyforacuringperiodof28daysand56days.The
compressiveandtensilestrengthresultswereobtainedafter28daysofcuringperiodforcubesand
cylinders.Resultsshowthatreplacementofcementwithbagasseashandcuringthemundertreated
wastewaterobtainedgoodresults,whichsupportswasteminimizationandutilization.Theblended
concretecompressivestrengthresultsalsoindicatethattheeasingofsulphateattackwillbedrastically
reducedwhencuredundertreatedwastewater.
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1. INTRodUCTIoN

Currentpopulationexplosiongloballyurgesenlargementofindustrialsectorsresultinginpollution
ofwater,airandsoil.Thedischargeofpollutantsintotheenvironmentfromvariousindustriesposes
athreattolivingorganismsresultinginagreaterenvironmentalstress.Onesuchindustryofrapid
developmentistheSugarindustry&itsdistillery.Thesugarindustryisverymuchpronetoemitting
pollutantslikebagasseashwhicharecausingmorethreattoenvironment.Concreteisoneofthemost
commonlyusedconstructionmaterialsintheworld.Itisbasicallycomposedofthreecomponents:
cement,waterandaggregates.

Cementplaysagreatroleintheproductionofconcreteandisthemostexpensiveofallother
concretemakingmaterials.Inaddition,thereisenvironmentalconcernintheproductionofcement.
Duetothis,requirementsformoreeconomicalandenvironmental-friendlycementingmaterialshave
extendedinterestinpartialcementreplacementmaterials.
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Forthisreason,bagasseash,theby-productfromburningsugarcane(orbagasse)asafueltoheat
steamforelectricitygenerationaswellasthesugarextractionprocess,hasbeenchosenforfurther
investigation.Ingeneral,bagasseashisdisposedofinlandfillsandisnowbecominganenvironmental
burden.Studieshaverevealedthat,thepresenceof10%-20%bagasseashinconcretegaveahigher
compressivestrengththanthatoftheircontrolconcreteatallages,andthechemicaldeteriorationof
theblendedcementwaslessthanthatofthecontrolconcreteduetothepozzolanicreactioninduced
permeabilityreductionofbagasseash.

Similarly,duetogrowingagriculture,urbanandindustrialneeds,watertableineverycontinent
arefalling,bythisthedrinkingwaterresourcesarebecomingscare.Itissuggestedthatwithwater,
practical large-scale solution is to use the resourceswhich arenot currently efficient.Themost
widelyusedconstructionmaterialisconcrete,commonlymadebymixingPortlandcementwithsand,
crushedrockandwater.Normalconcretecontainsabout70percentaggregate,20percentcement
and10percentmixingwaterbymassapproximately.Concrete industryisconsumingannually1
billiontonsofmixingwaterintheworld.Moreover,largequantityoffreshwaterisusedforcuring
ofconcrete.Theconcreteindustryhasthereforeseriousimpactontheenvironmentwithregardto
consumptionofwater.Therefore,thereisaneedtostudyalternativetofreshwaterformixingand
curingoftheconcrete.

Thetreatedwastewaterofhospitaloriginisbeingreusedonlyforgardeningandflushingof
toiletsinthehospital,whichaccountsforabout50%treatedwater.Theremainingtreatedwateris
beingletoutintothesewers.So,inordertoincorporatethiswastageoftreatedwater,thereisneed
tostudyitsotherapplicationsandreuses.

Theaimofthispaperistostudythecompressivestrengthchanges,containinggroundbagasse
ashandcuredintreateddomesticwastewater.Theresultsarecomparedwiththecontrolconcrete,
i.e.,concretemadeusingPortlandcementasthesolecementitiousmaterial.Thisknowledgecould
bebeneficialforusingthistypeofwasteproductinconcrete,especiallyregardingthedurabilityand
heatreductioninmassconcreteandalsoreusingtreateddomesticwastewater.

1.1. overview
Currentpopulationexplosiongloballyindicatestheindustrialsectorsenlargement,whichresultsin
air,waterandsoilpollution.Thedischargeofcontaminantsintotheenvironmentfromindustries
posesathreattolivingorganismswhichresultsinagreaterenvironmentalstress.Oneamongsuch
industriesofrapidenhancement is theSugar industry&itsdistillery.Thesugar industryisvery
muchpronetoemittingpollutantslikebagasseash,whicharecausingmorethreattoenvironment.

Oneofthemostutilizeddevelopmentmaterialsasapartoftheworldisconcrete.Itbasically
includesthreemajoringredientsi.e.,cement,waterandaggregates.Cementplaysanextraordinary
partinthecreationofconcrete.Inaddition,itincludesnaturalworryingenerationofit.Inviewof
this,necessitiesformorereasonableandnaturewell-disposedestablishingmaterialshaveextended
excitementforincompleteconcretesubstitutionmaterials.

Inthisway,bagasseash,theby-productobtainedfromburningofbagasse,asafuelinpower
productionbyheatingsteamandinadditionthesugarobtainingprocesshasbeenchosenfornext
examination.Whenallissaidindone,bagassefieryremainsarediscardedinlandfillsandisshortly
transformingintoacharacteristicweight.studiesweredoneonthisandtheclosenessof10%-20%
bagassefierydebrisstaysincementgaveahighercompressivequalitythanthatoftheircontrolmix
atallages,andthechemicalweakeningofthemixedconcretewasnotasmuchasthatofthecontrol
mixbecauseofthepozzolanicreactionprovokedvulnerabilitydeclineofbagasseslag.

Similarly,duetogrowingagriculture,urbanandindustrialneeds,watertableineverycontinent
arefalling,bythisthedrinkingwaterresourcesarebecomingscare.Itissuggestedthatwithwater,
practicallarge-scalesolutionistousetheresourceswhicharenotcurrentlyefficient.Themostbroadly
utilizeddevelopmentmaterialisconcrete,ordinarilymadebyblendingPortlandcementwithfine
andcoarseaggregateandwater.Normalconcretecontainsabout70percentaggregate,20percent
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