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Abstract:Di-2-ethylhexylsulfosuccinatesodiumsalt(AOT)dopedconductingpolyaniline(PANI-AOT)waschemically

polymerized.Itwasdissolvedintoaweaklypolarsolvent(toluene)andsecondarydopedwithm-cresl.Theconductivityof

PANI-AOTwassharplyincreasedform30S/cmto400S/cmafterthesecondarydoping.Thentheconductingpolymerwas

firstlyblendedwithatypicalthermoplasticpolymer,poly(styrene-co-maleicanhydride)(SMA)bysoluonblendingmethod.

TheconductivityofPANI-AOT/SMAwasrelativelymaintainedevenat200℃forseveralminutes.TheTGAanalysisalso

indicatedthatthethermostabilitiesoftheblendswereobviouslyimprovedcomparedwiththoseofPANI-AOT.
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1.Introduction

Amongintrinsicallyconductingpolymers(ICPs),polyaniline(PANI)isknownasapolymer
havingprobablythebestcombinationofstability,conductivityandlowcost[1,2].Asaconsequence,its
conductingcompositesareveryclosetoapplicationsonalargescalefortheindustrialapplications,such
as,elctromagneticshieldingandmicrowareabsorption,staticelectricitydissipation,heatingelements
(clothing,wallpapers,etc.),conductingglues,conductingmembranematerials,paintcoatingsfor
anticorrosionprotection,andsensormaterials[3,4].Nevertheless,thechoiceofthebestmethodto
producecompositeswithspecifiedcharacteristicsremainsanunresolvedproblem.Theproblemarises
becausetheprocessing method maysignificantlydeterminethepropertiesofthe manufactured
compositematerials.Known methodstoproducePANIcontainingcompositesmaybeessentially
reducedtotwodistinctgroups:(1)syntheticmethodsbasedonanilinepolymerizationinthepresenceof
orinsideamatrixpolymer,and(2)blendingmethodstomixapreviouslypreparedPANIwithamatrix
polymer.ThroughblendingPANIandmatrixpolymer,thespecifiedcharacteristicswillintroduceinto
PANI.Ontheotherhand,theconductivityandsolubilityofPANIwereincreasedafterdopingwith
functionalizedsulfonicacid,butthethermostabilitywasdecreased.Recently,J.Stejskaletal.[5]

reportedthattheconductivityofPANIdopedwithDi-2-ethylhexylsulfosuccinatesodiumsalt(AOT)

wassharplydecreasedat175℃.AlthoughthedevelopmentofblendsofPANIwithcommoninsulating
polymershasbeencarriedoutandthethermostabilitywasimproved,theconductivityoftheblendswas
drasticallydecreased.SoitisachallengetoresolvethesetwoproblemsintheblendingofPANIwith
commoninsulatingpolymers.Inthisstudy,atypicalthermoplasticpolymer,styrene-co-maleic
anhydride(SMA)wasfirstlyusedtoblendwithdopedPANI-AOTbysolutionblendingmethodandthe
thermostabilitywasinvestigated.
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2.Experimental

15mmolofdi-2-ethylhexylsulfosuccinatesodiumsalt(AOT)wasdissolvedin80mLoftoluene
underconstantstirringat0℃for30min.Totheclearsolution,140mLofhydrochloricacid(HCl,1M)

wasaddedandstirredfor1handfollowedbyadditionof15mmolofanilineandstirredforanextrahour
at0℃.Ammoniumpersulfate(APS,pre-cooledanddissolvedin20mLHCl)wasaddeddropwiseinto
theabovemilkymixturefor2handthemixturewasfurtherreactedfor24hatconstanttemperature.
ThedopedPANI(PANI-AOT)wasfilteredusingBuchnerfunnel,washedwith100mLwaterand
extractedinto200mLoftoluene.Thewater-toluenemixturewasallowedtostandstillforat2handthe
waterwasremovedlater.ThePANI-AOT/tolueneisthenconcentratedtothespecific weight
percentage.TheblendsofPANI-AOT/SMAwerepreparedbymixingvariousamountsofSMAwith
PANI-AOTinacetone/tolueneco-solventaccordingtothefollowingprocedure.Firstly,SMAwasfully
dissolvedinacetone/tolueneatroomtemperature.Then,variousamountsofPANI-AOTsecondary
dopedwithm-cresolinthesolutionofacetone/toluenewereaddedtoSMAco-solventandstirreduntil
eachsolutionwashomogeneous.Theobtainedsolutionwasusedtocastfilmonthesurfaceofglass
slide.Thefilmsthendriedonvacuumovenat40℃for24h.Theconductivitiesofvariousamountsof
PANI-AOTfilmsweremeasuredbyfour-probemethod.

3.ResultsandDiscussion:

ThefilmsofPANI-AOT/SMAblendswerepreparedandtheconductivitiesweremeasuredat
variousamountofPANI-AOTintheblends.Thenthefilmswereheattreatedonovenat80,120,160,

200℃.Theconductivitiesofthesefilmswerechangedwiththetimeandthethermostabilitesofthe
blendswereimprovedwiththeincreaseofSMAcontent.

(1)TheeffectoftheamountofPANI-AOTintheblendsontheconductivity
TodeterminetheeffectofweightratioPANI-AOTontheconductivityofPANI-AOT/SMA

blend,aseriesofsampleswaspreparedformeasuringtheconductivityofvaryingweightratioofPANI-
AOTintheblendofPANI-AOT/SMAbetween0.1and0.8.Theconductivityversusweightratioof
PANI-AOTforeachsampleisshowninFigure1.ItcanbeseenthattheconductivityofPANI-AOT(3/

1)ismorethanthechangeofPANI(1/1)atthesamechangerangeofweightratiointheblends.
AOT,itnotonlyrendertheconductivityandsolubilityofPANIbutalsoplasticizeit,somoreAOT
contentatthesameweightratioofPANI-AOTinthePANI-AOT/SMAblendsresultsinthebetter
blendingbetweenPANIandSMAintheblends.But,theexcessiveAOTcontentdecreasedthe
thermostabilityofPANI-AOT.Below30%ofPANI-AOT,theblendsfilmiseasybreak,sothe40%,

80%ofPANI-AOTfilmswereselecttocomparewithpurePANI-AOTwhenheattreatedatdifferent
temperature.
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(2)ConductivitydegradationofthePANI-AOT,PANI-AOT/SMAblends
Beforeheattreatment,theconductivityofpurePANI-AOT(▲),80%PANI-AOT(■)and40%

PANI-AOT (◆)intheblendsare400,200and75S/cm,respectively.Afterheatingat80℃,the
conductivitiesofPANI-AOTandtheblendswereslightlyreducedwiththeincreaseoftheheatingtime
asshowninFigure2(a).Afterheatingfor2h,theconductivitiesof40%,80%andpurePANI-AOT
werereducedonlyabout17.5%,22%and30%,respectively.Whenheatedat120and160℃,the
conductivityreductionofpurePANI-AOTwasmorerapidthanthatoftheblendsasshowninFigure2
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Figure1 ConductivityversusweightfractionofPANI-AOTinthePANI-AOT/SMAblends

(b)and (c).ThesimilartrendwasobservedwhenthePANI-AOTandtheblendswereheated
treatmentat200℃.Afterheatingfor2hat200℃,theconductivitiesofpurePANI-AOT,40%,80%
PANI-AOT blends werereducedand became1/38,1/14,1/7 oftheoriginalconductivities,

respectivelyasshowninFigure2(d).Theeffectofheatingtemperatureontheconductivityofthe
PANI-AOTandtheblendscanbeobservedobviouslyfromtheFigure2.Allofthefilmswererelatively
stableattemperaturesbelow80℃.Whentheheatingtemperatureis200℃,theconductivityofpure
PANI-AOTreducesdramatically.

Figure2 Relationshipbetweentheconductivityandheatingtimeatseveralheatingtemperature(℃)of:80,120,

160,200;(▲),(■)and(◆)arerepresentpurePANI-AOT,80%PANI-AOTand40%PANI-AOT,respectively.
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  ThethermostabilitiesofthepurePANI-AOTandtheblendswereinvestigatedusingTGA
analyzer.Figure3illustratestheweight(%)ofPANI-AOT,SMAandtheblendsasafunctionof
temperature.TheSMA exhibitedahighstabilityuntil300℃ andshowedasmallweightloss,

apparentlycausedbythelossofwaterandimpurities.PurePANI-AOTindicatedtheweightlossof
about60%inthetemperaturerangeof100~300℃.Thisdrasticweightlossshouldbeassociatedwith
thedegradationandevaporationofthedopant.TheblendsPANI-AOT/SMAtendtomaintainthe
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stabilityoftheSMAathighertemperatures.ThestabilityoftheblendsofPANI-AOT/SMAimproved
withincreaseoftheblendsofPANI-AOT/SMAimprovedwithincreaseoftheamountofSMAinthe
blends,comparedwiththatofPANI-AOT.

Figure3 TGAanalysesofpurePANI-AOT,PANI-AOT/SMAblendsandSMA

Inconclusion,theconductivitiesofthePANI/SMAblendswasfoundtoberelativelymaintained
evenat200℃for2hrs,althoughtheconductivityoftheblendswereslightlydecreased,comparedto
puredopedPANI.
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