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Abstract

A ceramic glaze is an impenetrable covering or coating made of a vitreous material that has

been fired into fusion with a ceramic body.The term"glaze"refers to a thin,glass-like layer that

is fused to the surface of clay in a kiln.Zirconia,a white crystalline zirconium oxide,is used to

maintain colors and to increase opacity by turning transparent glazes opaque.It also aids in

lowering the melting point of glazes..Additionally,it improves defense against chemical and

abrasive attack.Also mentioned are contemporary potters whose use of opaque glazing has



greatlyimpactedme.Thereisalsoabriefexplanationofthekindofclay,firetechniques,and

application.Thegoaloftheresearchwastodevelopavarietyofopaqueglazesmadefrom

zirconiafrom transparentrecipesinordertoincreasetherangeoflocallyaccessibleand

practicalglazesforbothdomesticandcommercialapplication.Basedontheresultofthe

investigationcarriedoutduringthecourseofthestudy,thefollowingconclusionsweredrawn,

Thedevelopmentofzirconia–basedopaqueGlazesfortablewareDecorationscanbeutilized

inthecompositionofbodyglazeusedforthemanufactureoftablewaresbyaddingittoserve

asaglassformerandasaflux.

KeyWords:Zirconia,Opaque,CeramicspracticeinNigeria,Glazesandceramicglazerecipes.

1.0 Introduction

Asignificantsteptowardthecreationofhigh-quality,locallyproducedceramicproducts

withstrongcommercialpotentialmaybeseeninthescientificinvestigationandapplicationof

ceramicmaterials.Today,ceramicsareusedstrategicallyinawiderangeofapplications

wherehardness,hightemperaturestability,aestheticappeal,practicality,andcorrosionand

wearresistancearesought.Thesefactorsmentionedmakeceramicmaterialsimportantinthe

livesofhumanbeings-whichareapplicableasobjectsofsanitarywaresandtablewares

amongstothers.Linda,(2013)definestablewareasdishesordishwareusedforsettingtables

whichmayincludecutlery,glassware,servingdishesorotheritemsforutilityaswellas

decorativepurposesusingdifferentglazestobeautifulthetablewares.

Aglazeisaparticularkindofglassusedtocoatceramicitems.Itformsahard,long-

lasting,impenetrablevitreouscoatingafterbeingmeltedatahightemperatureinthekiln.A

glazeisaglassycoatingappliedtoceramicitemsmadefrom earthymineralcompoundsthat

havebeenrefined,combinedwithwater,andthencoated(greenwareorbisqueware)before

beingheatedtoahightemperatureinakiln.Itisalsothebestform ofdecorationswhich

rendertheporouspotteryvesselsimpermeabletowaterandotherliquids.

Thereisanincreaseintheamountofbothlocallymadeandimportedceramictable

waresofvariedtypesgainingacceptanceintothemarketsonregularbasisespeciallywell

glazedproducts,mostofwhichlackedcriticalinformationabouttheproductcomposition,thus

makingitdifficulttoascertaintheirsafety,compositionandqualityfordaytodayuse.However,

withtheuseoflocalrawmaterialsthequalityoflocallyproducedwarescanbedeterminedand

improvedbyaddingsomecertainmaterialsoneofwhichiszirconia.



Zirconia in particularhave recentlyattracted specialattention as high-technology

thermal, electrical, chemical and optical properties. Zirconia is primarily used

in ceramic to opacify glazes,increase glaze stability and to generally improve overall

performanceofglazes.Theopacityofaglazeisdependentontheamountofzirconinit.

Smalldoses(1-3%)maynotmakeadifferenceatall,howevertheyareoccasionallyusedto

increaseglazehardness.Sincezirconiaisextremelyreflective,themoreofitaddedwillhave

agreaterimpactonthedegreeofglazemelting(andmeltviscosity).Hence,zirconaffects

glazemeltviscosity,surfacesmoothness, thermalexpansion andcolourdevelopmentof

traditionalpotteryknowingfullywellthatcolourtoneisinfluencedbythefiringtemperature;

thefiringatmosphere,thecalcinationstemperatureandfinenessofthecolourparticles,the

typeoffillerorfluxused;thecompoundusedforintroducingthemetaloxideconcerned;and

themodeofapplicationi.e.whetherappliedasonglazeorunder-glaze(Paolo,2017).

zirconiahasawayofstabilizingglazesforqualityresults.

Thegoaloftheresearchistodiscoverafew localraw materialsfrom Kogistatein

Nigeria thatare acceptable and practicalforthe production ofclearglazes.Utilizing

established compositions and formulae forglaze formulations developed by previous

researchers,sourcedmaterialswerecreatedutilizingzirconiaasanopacifier.Forstoneware

decoration,mid-temperatureglazeformulasthatunderwentheattreatmentbetween(1100°C

and1140°C)weredeveloped.

ResearchProblem

Claybodiesarecomposedprimarilyfrom thecommonsecondaryclaywithfillersandfluxesto

improvethebodystrengthmakingitdense,hardandvitreous.Likewise,glazecompositionsare

madeoutofthesamebodieswithfew additionsofglassformer,metallicoxides,carbonates

andoxidesofcertainmetalsthatintroducemorecolourstothebasehue.Thesehuescanbe

experimentedwithandimprovedbyaddingopacifier.Glazematerialsarereadilyavailablewithin

thecountry-agoodnumberofmineraldepositswithinKogistateofferdiffersmaterialsthatcan

beworkedonforceramicproduction.

Fadairo(2008)admitsthatsuccessfulattemptshavebeenrecordedatproducingglazesfrom

indigenousmaterials,yetthereishardlyaplaceinNigeriawherelocallymadeglazesaresoldin

commercialquantities forpotters to purchase.Likewise,there is room more forglaze

exploration,experimentationandproperdocumentationwhichmayhelpimprovethestandard

ofliving ofpottersbymaking glazesavailablein largequantityand sold atcommercial

quantitiesasitisinthedevelopedcountries.Finally,theuseofzirconiawouldgiveceramic



artisttheplatform thatwouldallowpaintingsonceramicwares,usingceramicoxidesthatcould

beattractiveandcompetitivewhichisrarelyusedinthecountry.

Thepurposeofthestudyistosourceforsomeselectedrawmaterials,processthem for

experimentalanalyses and subjectthem to ceramic production such thatthe research

outcome can assistgovernment,investor,private individuals and potters to know the

potentialsinherentinthemineraldepositsinNorthCentralNigeriafortheproductionof

differentcategoriesofceramicsproductionsinthecountry.

ResearchQuestions

Thestudywilladdressthefollowingresearchquestions:

1.Whatarethematerialsrequiredtoproducegoodtransparentglaze?

2.whatareotherbasicrawmaterialsrequiredtoformulateworkablelow-costtransparentand

opaqueglaze?

3.Whattechniquewereadoptedtoopacifythedevelopedglazescompositionwithzirconia?

4Whataretheresultingoutcomeofformulatedglazeinfiringintermsofphysicalproperties?

Methodology

A40kgbagofeachsamplewascollectedforeachmineralbecausethenatureofcertainof

thecomponents(powdery)preventsthem from beingtallied.Tofinishtheresearch,these

weregatheredfrom theirvariousplaces.Feldspar,clay,kaolin,quartz,tinoxide,barium

carbonate,andquartzwereallpurchasedfrom theKogiStateandwereidentifiedinsamples;

theywerethenprocessed,groundintoafinepowder,andcharacterizedtodeterminetheir

levelofimpurityandsuitabilityforstonewareglazerecipes,whilezirconiawasboughtfrom a

reputableceramicssupplierinthestateofLagos,Nigeria.

Aftercharacterization,bulkoftheraw materialswerethenprocessed bycrushing,

pulverising,ballmilling,sieving,weighingandthenmeasuringintodesiredcompositionto

formulatetransparentglazes.Afterasuccessfulcomposition,Sometestwerecarriedout.line

blendtechniquewasadoptedtoopacifythealreadyformulatedtransparentglazesinorderto

determinethemostsuitableglaze-opaciferratio.Samplesofbisquewereexperimentedupon

withdevelopedmid-temperaturetransparentglazesbeforeintroducingopacityfrom zirconia.

Thereafter,thelowestmaturationtemperaturerangeachievableweredetermined,followedby

experimentationwithdifferentmetallicoxidesandceramicstainsontableware.Different

materialsandcompositionswereassessedandsampledatvariouspercentagedistributions,



carried outto determinetheviability,efficiencyand qualityofthemineralsforceramic

productions.

Beam balancewereusedtoweighallthematerialsforglazecompositionsbeforethe

glazebatching,whilepyrometricconesandthermocouplewereinsertedintothekilnchamber

duringfiringforthemeasurementofthetemperatureinthekiln.Inaddition,digitalcamera

wasadoptedasaninstrumentofdatacollectionfortakingphotographsofalltheprocesses

involved in the formulation ofglazes from excavation to sieving,milling,production of

stonewarebisquesamples,batchingofglazerecipesandfiringofthetestsamplestothefinal

process.

Thepulverizedkaolin,limestone,quartz,feldspar,andballclaysweretakentoDangote

CementCompanyinObajana,KogiStateforX-RayFluorescenceanalyses.Also,refractive

indexwereconductedatPhysicsDepartment,FederalUniversityofTechnology,Akure.

Figure1:chartshowingtheexperimentalprocedureinthestudy.

In orderto achieve the aim and objectives ofthe research,the following steps were

undertakingingatheringthedataforthestudy:

i) Sourcingofmaterials:thisincludesballclay,kaolin,limestone,feldspar,quartz

Sourcedrequiredrawmaterial

Processsourcedrawmaterials

Formulatetransparentglazecompositionsfrom processedmaterialsusing

establishedrecipe.

TestandevaluateformulatedcompositionsforthemosteffectiverecipeBydeterminingtheir

refractiveindex

Produceceramictablewaresusingdevelopedopaque

glazes

Opacifyformulatedtransparentglazeswithzirconiausingline

blend



andzirconia,

ii) Chemicalanalysisoftheselectedmaterials:thisweredoneusingEfelexmodel

machineofX-rayFluorescence(XRF)inordertoidentifymetallicoxidesofthe

materialsinthechemicalcompositionsandtheirsuitabilityforthedevelopment

ofceramicproduction.

iii) Materialsprocessing:thisinvolvescrushing,pulverizationandwetsieving.

iv) Materials composition and mixes:These involve mixture proportion ofthe

materialsselectedwithinthestudyareabyweighingeachsample,useitto

produce,dryandfiresamplesproduced.Causesandeffectsoftheseprocesses

asitenhancestheviabilityofthematerialsselectedforceramicproductionswas

alsobeexamined.

v) Evaluation test:this involves physicalobservations and carrying outmost

importantpropertytestsuchas:indexofrefraction-isthemeasurementofthe

test.

Objective1:sourceforglazeraw materialsconstituentsfrom selectedlocationstocompose

transparentglazes.

Abagof50kgwascollectedforeachsample.Thequantityofeachsampletakenwas

largeenoughtoensuresufficiency.Intakingthesamples,thetopsoilwasscrappedoffto

about3feetsbeforecollectingsamples;thisistoensurethatonlyrelativelypurematerials

werecollected.Themineralsobtainedwereindependentlycrushed,milled,dried,sievedand

labelledthentakentoLaboratoriesforchemicalanalysis.QualityControlDepartmentofWest

AfricaCeramicsLimitedalsoknownasRoyalCeramicsLtd.Theresampleswereanalysedfor

theirchemicalproperties,testanalysesandcomparison.Beam balancewasusedtoweighall

thematerialsforglazecomposition.



Plate1:ZirconiainDekinainKogiState Plate2:BoraxFritinDekinainKogiState

(Source:Author’sFieldwork,2021) (Source:Author’sFieldwork,2021)

Observation:itwasobservedduringthevisitstothesementionedlocationsinNorthern

Nigeriathatmanyusefulrawmaterialssiteshavebeenunexploited.Kashim (2011)statesthat

theexploitationandprocessingofceramicrawmaterialsareenoughtoinfluencedevelopment

andcapacitybuildingamongthelocalminersaroundthecommunitieswheretheyarelocated.

Objective2:ProcessSourcedGlazeMaterialForTransparentGlazeFormulation;

Inordertoachievethisobjective;selectedceramicrawmaterialssourcedfrom theKogi

statewerepreparedandtakentolaboratories,inordertoevaluatetheindustrialandcottage

suitabilityofeachmaterialusingX-RayFluorescence(XRF)machineatDangoteQuality

ControlLaboratoryinDangoteCementPlc,Obajana.

AlltherawmaterialwereBallmill,inajawmillinsidetheIndustrialDesignlaboratoryFederal

UniversityofTechnologyAkure,toameshsize80to120.Advantagesofmillingareto;make

therawmaterialhomogenousandmakethematerialmelteasilyduringfiring.Thisisbecause

thesmallerthesurfaceareathefasterthemeltingpointofthematerial.

Processingtherawmaterialssourcedforthecompositionofthebody

Alltherawmaterialsusedhavepassedthroughmaterialsprocessingandtreatment.

Thematerialsprocessingincludes:

i soakingofalltherawmaterialsinwateranditssurfaceimpuritieswashedoff.

ii handcrushedwithhammerandcrushedusingjarcrusher,anditwasalsoball

mill

tosmallersizeandfineparticles.



iii itwassievedtofinepowderusingmeshbeforeuse.

Therearehundredsofdifferentballclaysavailableandtheyvarywidelyinplasticity,particle

size,rawcolour,anddryingproperties.Atypicalballclaypowderislightgrey(from lignite)or

cream colourandfirestoabufforcream whitecolourwithsomesolublesaltdepositsonthe

firedsurface.Ballclaysareveryplasticandmuchfinergrainedthankaolin’s.Theyaretypically

unverifiedatcone10.Ballclaysareusedinceramicbodies(porcelains,stoneware’sand

earthenware’s,castingslips,pressingbodies)becauseoftheirplasticnaturecombinedwith

highfiringtemperature.

Thesesamplesweresubjectedtofiringusinggaskilnunderanoxidisedfiringatmospheric

condition,thesametemperatureandthesamekilncondition.

Objective3opacifyformulatedtransparentglazeswithzirconiaforceramicwareproduction

usinglineblendtechnique.

Thisobjectiveisintwophases.Thefirstphaseisformulationoftransparentglaze

from establishedcompositionwhilethesecondphaseisopacifyingformulatedtransparent

glazeswithzirconiaoxide.Forthefirstphase,threedifferenttransparentglazebodiesnamed

(GlazeA,BandC)weredevelopedusingestablishedglazecompositionsandtheyare:

Table1:UsinglineblendglazecompositionA,BandCwereblendedthus;

Zirconia% 0 10 20 30 40 50 60 70 80 90 100

TGlaze A

%

100

ZTa1

90

ZTa2

80

ZTa3

70

ZTa4

60

ZTa5

50

ZTa6

40
ZTa7

30
ZTa8

20

ZTa9

10

ZTa10

0
ZTa11

TGlazeB

%

100
ZTb1

90

ZTb2

80

ZTb3

70

ZTb4

60

ZTb5

50

ZTb6

40

ZTb7

30

ZTb8

20

ZTb9

10

ZTb10

0
ZTb11

TGlaze C

%

100

ZTc1

90

ZTc2

80

ZTc3

70

ZTc4

60

ZTc5

50

ZTc6

40

ZTc7

30

ZTc8

20

ZTc9

10

ZTc10

0
ZTc11

Table2:CompositionsofGlazeRecipesUsingEstablishedRecipesMeasuredInPercentage(%)

RECIPE KAOLIN FELDPAR LIMESTONE SILICA CLAY

SLIP

TALC FRIT

Glaze1 20 15 21 32 - - 12

Glaze2 7 28 14 21 - - 30



Glaze3 10 24 16 35 5 5

Source:Researcher’sfieldwork,2021.

Foreachcompositionabatchof1kgwasprepared.Eachcompositionwasthoroughly

jarmilledfor18hrswith100mlofwater.Thiswasdoneinordertohaveauniform qualitywith

smallparticlesizes.ItmustbenotedthatClay,Feldspar,Quartz,Limestone,TalcandKaolin

usedweresourcedfrom thekogistateinlinewithestablishedrecipeslistfortransparent

glaze composition in orderto testthe viabilityofKogiState raw materials forglazes

production.Pouringanddippingmethodwasusedforglazeapplication.Eachofcomposed

transparentglazewerethenfiredinagastextkilntogether.Thesamplesweresubjectedto

firingusinggaskilnunderanoxidisedfiringatmosphericcondition.Therecipesformulated

weresubjectedtotestfiringattemperaturerangebetween(1100oC-1140oC)andtheresults

wererecorded.Thefiring wasmonitored withathermocoupleand pyrometricconesto

ascertainthematuringtemperatureforeachglazeformulated.

ThereforeThirty(30)differenttesttileswereproducedtoblendthethreeformulated

transparentglazesatten(10)percomposition.Theformulatedopaquecompositionswere

subjectedtoheattreatmentattheirrequiredtemperaturesrangingfrom 1100oCto1140oC.

Theresultsoffiringwereproperlydocumented.Afterfiringtheblendedcompositiononthirty

differenttesttilesobservationsweremade.

Observation:From thephysicalexamination conducted on thesamplesaftertheywere

composedandfiredat11400C,itwasobservedthatcompositionZTa5,ZTa4andZTa7came

outbestfrom opacifiedglazesampleA.whileZTb6,ZTb4andZTb5cameoutoutstandingin

thesampleBcomposition.ThethirdsamplehadtextnumberZTc3,ZTc54andZTc6asits

best.Howeveronlythreetestsamplescouldbeusedformassproductionasthesethree

compositionscameoutwithoutstandingperformancewithoutthecommonglazedefectslike

crawling orcrazing.More importantly,sample ZTc6,ZTb4 and ZTa7 were selected for

productionanddecorationofceramicwaresbecausetheyhadthebestopacityasrecordedby

refactometerfrom thePhysicsdepartment,FUTA.Theopaqueeffectofzirconiawasnot

visibleinsampleZTa1,ZTa2,ZTa3,ZTa4astheywerestillverytransparentasthebaseof

thesetesttilewerestillveryvisible,whileZTa8,ZTa9wereverymat.ZTa10andZTa11were

notonlymattebutstiffastheydidnotmatureduetohighpresenceofzirconiainthe

compositions.Thesameisapplicabletoopacifiedglazesfrom sampleBandC.



Objective4Determinetheirphysicalqualitiesandalsoproduceceramictablewareswithopaque

glazesDeveloped.

Toachievethisobjective,ceramicwareswereproducedusingthreeceramicforming

techniques:casting,throwingandhandbuiltmethods.Throwingwasusedtoproducemore

waresamongstthesetechniquesbecauseithasbetterchanceofproducingbiggerwaresthan

therestthanslipcasting.Claybodywasformulatedusingkaolinandballclaysourcedfrom

kogiStateinratio2:1forstonewareceramicsastheclaybodywillhavethesamemineralogy

withglazesformulated.

Glazing:opaqueglazesampleZTc6,ZTb4andZTa7werereproducedinbatchof3kg

eachandwerethoroughlywetmilledfor8hrsusingthedepartmentjarmill.Aftermilling,

dippingandbruisingmethodofglazeapplicationwereappliedtoevenlycoatthelightly-wetted

bisquewiththecomposedglazes.Excesseswerescrappedoffandglazesatthebaseofeach

warewerethoroughlyremovedtopreventwaresfrom stickingtotheshelfofthekilnduring

glossfiring.

4.2ResultofTestMeltingoftheGlazeBatches

The glaze sample are 1,2,3,4,5,6,7,8,9,10.Only glaze sample 1.4.5.6.7.8 melted

completelyat11400Candhavecracks.Glazesample1,7and8wasmattafterfiringto11200C.

Sample1,4,7,and8wasfiredtohighertemperatureof11300C,theglazesamplefiredmelted

wellbutglazesample7wastransparentwhilesample4wastranslucent.Glazesample5and6

arecleartransparentandmeltedwellat11000Cbuthavecracks.Glazesample2,3,10didnot

melt.Glazesample9meltedwellunderreductionfiring.

Plate1:TestBlendResultofFilesglazenumber1-10

(Source:Author’sFieldwork,2021)

Testmeltingresultofglazecalculatorformulatedblendfireto10800C

Theglazesampleare11,12,13,14,15,16,17,18,19,20,21,22,23,24,25and26.Only

sample,11,12,14,15,17,22,23,25,and26meltverywellat10500Cto10800C,whileglaze

sample13,16,18,19,20,21and24didnotmeltonthetesttiles.Sample,23,25and26are



transparentafterfiringto10800C.Glazesample12,14,15and17arematteafterfiringto

10800C.Sample11and22areopaqueafterfiringto10800C.Glazesample11,12,23,25,and

26crazeonthetesttilebody.Glazesample12,14,15and17didnotcrazeonthetesttile.

Sample22and26runonthetesttile.

Plate2:TestBlendResultofFilesglazenumber11-26

(Source:Author’sFieldwork,2021)

Fourbatchesofglazesample5and6areprepared.5and10percenttalcisaddedtooneof

eachglazebatch.10percentballclayand5percentsilicaisaddedtoeachglazesample

Fivebatchesofglazesample7,21,22,and26areprepared.5and10percenttalc,10percent

ballclay,5and10percentfeldsparareaddedtoeachglazesamplebatch.

Afterfiringallthisglazesamplethecrazingonlyreduceandnoteliminated,becauseof

thismoretestwarecarriedoutontheglazebodywhilekeepingtheglazeconstant,

Plate3:TestResultafterAdjustingCrazing

(Source:Author’sFieldwork,2021)

Glazerunny

OnlyGlazesample22and26runonthetesttile.ForGlazesample22,theboraxwas



constantat20%andthekaolinwasvaryby5%increase,makingthekaolin26%,31.4%,36.4%in

eachbatchofglazesampletocontrolcrazingandrunnyintheglaze.

Glazesample26,theboraxwasvaryby5%decreasemaking,theborax,37.6%,32.6%,

27.6%,22.6%and17.6%boraxwhilethekaolinwasconstantat15%,controlcrazingandrunny.

Plate4:TestResultafterAdjustingRunny

(Source:Author’sFieldwork,2021)

Resultofglazesampleonthrownwares

Outofalltheglazesampleonlyglazesample6and7werepickedoutofglaze

formulatedbyseger,whilesample22and26arepickedoutofglazeformulatedbyglaze

calculator.

Glazesample6and7arefoodsafe,whichmeanstheycanbeusedontablewares,this

samplearetransparentandmeltsgoodonthrownwares,at11200C.Thewareswasbisque

firedto9000cinagaskiln.

Table13:GlossfiringofZTc6,ZTb4andZTa7firedonStonewareat1140oC

Date:2ndJuly,2021

Temperature:12500C

MeasuringInstruments:ThermocoupleandOrtoncones(3,4and5)

KilnUsed:GasKiln

FiringLog

Time Firing

Reading(Thermocouple)

Remark



Source:Researcher’sfieldwork,2021

Theresearchoutcomesshowsthat

09:20a

m

27oC Firingstartedwithpreheating

09:50a

m

52oC Preheatingcontinues

10:20a

m

119oC Preheatingcontinues

10:50a

m

138oC Gaspressurewasslightlyincreased

11:20a

m

168oC Preheatingcontinues

11:50a

m

190oC Gaspressurewasslightlyincreasedagain

12:20p

m

218oC Preheatingcontinues(black)

12:50p

m

450oC Fullfiringstartedwithredglowcolour

1:20pm 510oC Firingcontinues

1:50pm 560oC GaspressureincreasedwithCherryredcolour

2:20pm 648oC GaspressureincreasedwithCherryredcolour

2:50pm 684oC GaspressureincreasedwithCherryredcolour

3:20pm 747oC GaspressureincreasedwithCherryredcolour

3:50pm 850oC GaspressureincreasedwithCherryredcolour

4:20pm 1015oC Theglazelooksred-yellowishinmirror-likeinthe

kiln

4:50pm 1085oC Cone3bentsto2O’clock

5:20pm 1109oC Cone3bentsto4O’clock

5:50pm 1130oC Cone4beginsbending



ThatKogistateisblesswithnumeroussolidmaterialsthatcannotbeoveremphasised.

Thesematerialsareusefulinmanyregardsrangingfrom pharmaceutical,engineering,cosmetic,

andceramicsproductions.TripwasmadetoKogiStateweredifferentceramicsolidminerals

wereexcavatedforceramicproduction.Theserawmaterialswereprocessed-sorted,crushed,

suckedanddried,pulverizedballmilledandjarmilled,chemicallyanalysedandweighedfor

transparentglazeformulation.Usingexistingtransparentglazecompositions,recipeswere

measuredaccordinglyandtestfired.Rawmaterialsfrom KogiStatecameoutfineandthetest

outcomewaspromisingwithlittleadditionoffrit.Thereafter,compositionsweremixedwith

zirconiaasanopacifierusinglineblendtechniquewhichshowsthatonlythreetestsamples

ZTc6,ZTb4andZTa7couldmeettheinternationalstandardoutofthirtyothertestsamples

produced asanalysed byarefractometer.Thesethreesamplesweremassproduced on

stonewarebisquesthatweremodelledusingthrowing,handbuiltandcastingmethodofbody

formationandwerefiredinoxidationat11400Cinagaskiln.

Thefirststageofthisinvestigationwasdirectedtowardsthecollectionandvarious

processesoftheraw materialsusedforthestudy.TheBallclay,feldspar,Kaolin,Zirconia,

opaqueglazeandtransparentglazeusedforthisstudywentthroughvariousbeneficiation

processes.Theprocessofsoakingandsievinghelpedinwashingoutthemineralsaltand

impuritiesaswellastheremovaloftheorganicmatters.Theglossfiringwascarriedoutina

gaskilnattemperaturesvaryingfrom 10500Cto11400C

Thisprojecthasopen up areasforinvestmentopportunitiesfrom mineralsexploration,

processing,ceramic body specialistand glazes to ceramic manufacturing forceramic

prationiers.Alltheseareasmentionedabovearebusinessandemploymentopportunitiesfor

ourteemingunemployedyouthsandrevenuegenerationsforthestate.Ifproperlyultilized,itwill

salvagethestatefrom herpresentstateoffederalallocationdependencytothestateofwealth

afluence.Thiswillreducecrimesandkidnappingifgovernmentcancreateenterpreneurialskills

acquisition centres forpottery,claybodypackages forsale even glazes indicating their

maturingtemperatureandtheirstateoffiring– oxidationorreductionfiring,evencolour

reactionafterfiringforglazeswouldbeofeconomyvalues

Conclusion

Basedontheresultoftheinvestigationcarriedoutinthecourseofthisstudy,thefollowing

conclusionsweredrawn;



i.Thedevelopmentofzirconia–basedopaqueGlazesfortablewareDecorationscanbeutilized

inthecompositionofbodyglazeusedforthemanufactureoftablewaresbyaddingittoserve

asaglassformerandasaflux.Thismeansthatitshouldbepossibletoobtainquality

tablewareproductinthecountry.

ii.Thezirconiacanbeusedasaproductwithhigheraddedvaluewithrespecttoenvironmental

andeconomicissues.Itisthereforeanattractivealternativesourceofceramicrawmaterials.
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