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Abstract

Asphalts orbituminous chemicalcompounds have been widelyaccepted materials forroad

construction,astheyhaveexcellentbindingcharacteristicsandwaterproofingpropertiesandalso

considered ascosteffective.Bitumen isablack/darkcolored solid orviscouscementitious

substanceshavinghighmolecularweighthydrocarbonsderivedfrom distillationofpetroleum or

naturalasphalt,hasadhesiveproperties,andissolubleincarbondisulphide.Tarsareresiduesfrom

the destructive distillation oforganicsubstances such as coal,wood,orpetroleum and are

temperaturesensitivethanbitumen.Bitumendissolvedinpetroleum oilswhereunliketar.Inthe

presentarticlethecomparisonoftheefficiencybetweenhotoxidizedbitumenandanionicand

cationicemulsionshasbeenreported.Theratioof80/100ofbitumenhasbeenutilizedinbothkind

ofemulsionsandresultsobtainedwerediscussedintermsofstrength,stabilityanddurability.
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1.INTRODUCTION

Coaltar ismixtureofhydrocarbonswhichisobtainedbythe pyrolysis ofcoal[1-2].Coaltar

isadarkviscousliquidemployedinthemanufactureofothervaluableproducts.Themain

componentsofthecoal-tarpitchesarepolycyclicaromatichydrocarbons(PAHs)andtheir

heterocyclicanalogues.Sometopologicallyrelated hydrogenated and alkylated PAHs,

carbazolic and pyrrolic N-heterocycles,O-and S-heterocycles and some oligomeric

structureshavealsobeenfoundinappreciableamountsincoal-tarpitches[3-5].

Sincethediscoveryofcoaltarfrom therefinerybyproducts,theroadsurfacinghasbeen

doneusingit[6],avarietyofotherhydrocarbonshavealsobeenstudiedforthepurposeby

theresearcherstoexploitthesimilarproperties[7-8].Thedambar,asphalt,bitumen,coal

tarandmasticsaretheproductswhichhavesimilarproperties.Theblackdambarishaving

(1)Asphalt/Bitumen,ahydrocarbonandbyproductofrefineries(2)Coaltar/Mastics,a

byproductofsteelplantand a cyclichydrocarbon (3)Gilsonite,anaturallyoccuring

bitumen[9-11].Generallyastraightgradeasphalt/bitumenfrom refinariesisbeingusedin

roadresurfacing foreg.80/100and30/40[12-15].Thestraightgradesareoxidizedat

elevatedtemperaturesandconvertedtoblowngrade85/25,90/15,115/15,135/10for

variousapplications.Thenumbers i.e.85,90,115,135 denotesoftening pointand

numbers25,15,10representshardness.

2.EXPERIMENTALPROCEDURE

MaterialsandMethods

2.1PreparationofTufMast:Tufmastispreparedinamasticcookerattemperature150

°Cwithcontinuousheatingandstirring.

Bitumen85/25=9.6g

Limestonedust=20.4g

Crusherstonedust=30.0g

Coarseaggregate=40.0g
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Passingalltheabovecontentsthrough20mm 600sieveandretainedonit.

2.2PreparationoftheAnionicEmulsion:

Bitumen80/100=496.2g

Furnaceoil=32.5g

Naphthonicacid=0.60g

Sulpho=9.0g

Bent-Slurry=40.0g

CausticSolution(Lye)=15.0g

Water=421.0g

Sulpho-groundnutoil

Betonite-slurry-spH8-8.5

Swelling=100%

Density=48-50(lbs/eft)

200messsieve99%passing

2.3PreparationoftheCationicEmulsions:

Butumen80/100=612.22g

Furnaceoil=56.685g

Boy-1=3.5g

Calcium chloride=10.0g

HCl=12.0g

Water=335.7g
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R,M.Specs

Boy-1Hiquat(Quaternaryammonium saltofHiCo

Boththeaboveemulsionsaremadeinaattraitorwithcontinuousstirringwithrpm 20-

40/minute.AdditionofRM isdoneonebyoneserially.

2.4Surfactants:

(i)Anionicsurfactants:

Sulphatedalcoholsandsulphonatedhydrocarbons

C12H25O-SO2O------------Na+(Sulphatedalcohols)

R2CH-O-SO2O-----------Na+(sulphonatedalcoholTeepolR

C12H25-C6H6-SO2------Na+(sulphonatedhydrocarbons)DispersolR

(ii) Cationic

Surfactants:

Quaternaryammonium compounds and quaternaryheterocyclic compounds such as

pyridinium derivatives

Atetraalkylammonium saltcetyltrimethylammonium bromide
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3.RESULTSANDDISCUSSION

Thepreparedproductsinthethreecategoriesinwhichoneisbasedonhotprocessusing

basicproductcalledasTufMast.Thentheothertwotypesofproductssynthesizedare

emulsions(1)Bitumen80/100and(ii)Bitumen30/40whichisthebasicrawmaterialand

isabyproductofrefinery.Theseproductshavemanyapplicationsandherewecompare

thesewithAsphaltforroadresurfacing.Tufmastproductcoversthepotholes,tackcoat,

antiskidandmastic.Itcanbepreparedinmasticcookersatsiteonlyat150°C.Wecan't

produceandkeepitforlongtime.Howeverincaseofboththeemulsionstheproductsare

reusableandcanbereadilyuseanywhere.

3.1AnionicEmulsions:

i. Difficulttousewithsiliconeaggregates

ii. NotanaturalAdhesionagent

iii. Doesnotbreaksrapidlyoncontactwithaggregates

iv. damagedbysuddenshowersimmediateafterapplication

v. Cannotbeusedincoolandinclementweather

vi. Nodilution

vii. Thechargeislowercannotattributeplatingactioneffectivelyandcannothelptotak

eadvantageofsmalleraggregatecharge.

3.2CationicEmulsions:

i. Canbeusedwithalltypeofaggregates

ii. Emulsifierusedareallnaturaladhesionagents

iii. Begintobreakrapidlyoncontactwithaggregates

iv. Notdamagedbysuddenshowersimmediateafterapplication

v. Canbeusedincoolandinclementweather

vi. Dilutionispossibletosomeextentifrequired

vii. Thechargeonanemulsionparticleisdoublethatofanionicemulsionandthisforce
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attributestotheplatingactionandhelptotakeadvantageofsmalleraggregatecha

rge.

3.3Applicationandsuperiorityofemulsions:

1)Bitumenemulsionforwaterproofingofroofs

2)Bitumenemulsionforinsulationprotection

3)Bitumenemulsionforfireretardants(Coalminefireincoalfield)

4)Bitumenemulsionforstickerforrainguardsinrubberplantation

5)Forprotectionofstructuralsurfacesfrom corrosionandindustrialfumes

6)Bitumenemulsionforprimerformastic

7)Bitumenemulsionforsoilstabilizationandmixingwithsoilformakingsundriedand

mudplaster.

4.CONCLUSIONS

Thetechnologicaladvancementinthefieldofroadconstructionnecessitatedtheneed

forsuperiorproductforever-changingtrafficandclimaticconditions.Inordertomeet

thechallengeThemodifiedbitumenandcoaltarshownthefollowingproperties:

 Lessersusceptibilitytodailyandseasonaltemperaturevariations

 Higherresistancetodeformationathighpavementtemperature

 Betterageresistanceproperties

 Higherfatiguelifeformixes

 Betteradhesionbetweenaggregatesandbinder

 Preventionofcrackingandreectivecracking

5.ACKNOWLEDGEMENTS

AuthorsarethankfultoShraddhanandCollege,UniversityofDelhi,Indiaforproviding

necessaryinfrastructuretocarryoutthework.STP Kolkata,MathuraRefineryandCentral

RoadResearchInstitute,NewDelhiforfruitfuldiscussions.



IJPSSII Volume4,Issue11 ISSN:2249-5894

AMonthlyDouble-BlindPeerReviewedRefereedOpenAccessInternationale-Journal-IncludedintheInternationalSerial
DirectoriesIndexed&Listedat:Ulrich'sPeriodicalsDirectory©,U.S.A.,OpenJ-Gage,IndiaaswellasinCabell’sDirectoriesofPublishingOpportunities,U.S.A.

InternationalJournalofPhysicalandSocialSciences
http://www.ijmra.us 92

Nove

mber

2014

6.REFERENCES

[1]M.Alula,M.Diack,R.Gruber,G.Kirsch,J.C.Wilhelm and D.Cagniant,Fuel,68,

1330(1989).

[2]A.Cappielo,F.Mangani,F.BrunerandL.Bonfanti,J.Chromatogr.A,736,185(1996).

[3]P.Oesch,E.LeppämäkiandP.Ståhlberg,Fuel,75,1406(1996).

[4]V.L.Cebolla,J.Vela,L.MembradoandA.C.Ferrando,Chromatographia,42,295(1996).

[5]IARCMonograph,Vol.32,InternationalAgencyforResearchonCancer,Lyon,(1983).

[6]R.C.HaleandK.M.Aneiro,J.Chromatogr.A,774,79(1997).

[7]Y.Zhu,H.Liu,Y.Xu,C.Hu,C.Zhao,J.Cheng,X.Chen,X.Zhao,EnergyFuels,34,8676

(2020).

[8]P.M.Khandare,J.W.Zondlo,P.B.Stansberry,A.H.Stiller,Carbon,38,889(2000).

[9]G.Nashan.Ertliil-Erdol-Erdgas-Kohle,109,33(1993).

[10]E.Saito,Reu.fnsr.,franc.Petvole,2,227(1947).

[11]W.Boenigk,M.W.Haenel,M.Zander,Fuel,69,1226(1990).

[12]British Standards InstitutionBitumens forBuilding and CivilEngineering.Part1.

Specification for Bitumens for Road Purposes (BS 3690, Part 1). London,

England(1982a) .

[13]British Standards Institution Bitumens forBuilding and CivilEngineering.Part2.

Specification forBitumens forIndustrialPurposes (BS 3690,Part2).London,

England(1982b).

[14]BritishStandardsInstitutionSofteningPointofBitumen(RingandBall(BS2000).Part

58.London,England(1983a).

[15]BritishStandardsInstitutionViscosityofCutbackBitumenandRoadOil(BS2000).

Part72.London,England(1983b) .


