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Abstract:SeriesoftestswereimplementedtoanalysistherelatedcharacteristicsofrecycledasphaltmaterialsusingFourierTransform

Infrared(FT-IR) andDynamicShearRheometer(DSR) andstatisticalanalysis.Experimentalresultsindicatethatthechemicalcom-

positionsanalysisofasphaltinrecycledasphaltmaterialsshowsincreasingofcarbonylandsulfoxides, decreasingofaromaticfunctional

groups.TherheologicalbehaviorsofrecycledasphaltinvestigatedusingDSRshowsignificanthighcomplexmodulusandlowphasean-

glecomparedtovirginasphalt.Statisticalanalysisindicatesthatpercentpassing0.075mmshowssignificantcoefficientofvariation.
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Recycledasphaltmaterialisamultiphasesystem
composedofsizedaggregatescoatedwithagedasphalt,
whichwouldvarymuchduetodifferentpositionsof
pavementswhichwasmilled.FourierTransformInfra-
red(FT-IR) andDynamicShearRheometer(DSR)

wereemployedtoinvestigatethechemicalcomposition
andrheologicalpropertiesofrecycledasphaltbinder.
Inaddition, Statisticalanalysiswasalsointroducedto
investigatethevariabilityofaggregatesinrecycledas-
phaltmaterialsafterignition.

1　Experiment

Recycledasphaltmaterialswereobtainedfrom
JingzhuExpresswayinHubeiprovince, China.AH-70
pavingasphaltwasobtainedfromEzhouKochAsphalt
ProductsCo., Ltd.inHubeiprovince, China, which
wasacomparisontorecycledasphaltwithpenetrationof
78.2dmmat25℃, viscosityof0.43 Pa· sat135℃,
andsofteningpointof51℃.ANicoletNexusFourier
Transform InfraredSpectroscopy ( ThermoNicolet,
USA) wasusedtodeterminethefunctionalcharacteris-
ticsinwavenumbersrangingfrom 3500cm

-1
to200

cm
-1
.Dynamicshearpropertiesweremeasuredwith

AR2000 dynamicshearrheometer(TAInc., USA).
Inaddition, statisticalanalysisofgradationanditsvari-
abilityofrecycledaggregateswereconductedafterigni-
tion.

2　Resultsanddiscussion

2.1　Chemicalcompositionsanalysisofrecycled
asphalt

Fig.1　Chemicalcharacterizationanalysis

AninfraredspectrogramisshowninFig.1, the
peakof1698cm

-1
isnewlyemergedofrecycledasphalt

comparedtothevirginasphalt, whichcanbeexplained
thatoxidationofmethyleneanddegradationofunsaturat-
edchainsleadtoketonesandcarboxylicacids

[ 1-2]
.The

peakof1032 cm
-1
alsoshowsincrease, whichresults

fromoxidationofthio-etherstosulfoxides.Inaddition,
thedecreaseof1600cm

-1
and876 ～ 722cm

-1
presents

thedegradationofaromatizationcompounds.
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2.2　Rhologicalpropertiesofrecycledasphalt

Fig.2　Rheologicalpropertiesanalysis

ItisobservedfromFig.2 thattheslopeofG
＊

curveofrecycledbinderisremarkablylargerthanthe
oneoftheneatasphalt.Thephaseangleofrecycledas-
phaltbinderdecreasessignificantlyovertemperaturere-
gion

[ 3-4]
.

2.3　Variabilityofgradationofrecycledaggre-
gates

Fig.3presentsthedistributionanalysisofpercent-
ageretainedoneachsieveanditscoefficientofvaria-
tion.Theaggregatespassing0.075mmshowshighper-
centageintotalaggregates, whichalsoshowsrelatively
highcoefficientofvariationat23%

[ 5]
.

3　Conclusions

Afull-scaleinvestigationwasimplementedtoanal-
ysistherelatedcharacteristicsofrecycledasphaltmate-
rialsinthisstudy.Thechemicalcompositionsanalysis
oftheagedasphaltinrecycledasphaltmaterialsshows
increasingcarbonylandsulfoxides, anddecreasingaro-
matic.Therheologicalbehaviorsofrecycledasphalt

Fig.3　Distributionsandvariabilityanalysis

showsignificanthighcomplexmodulusandlowphase
angle.Statisticalanalysisindicatesthatpercentpassing
0.075mmshowssignificantcoefficientofvariation.

References:

[ 1] 　LUXH, ISACSSONULF.Effectofageingonbitumen

chemistryandrheology[ J] .ConstrBuildMater, 2002,

16:15-22.

[ 2] 　TANGB, ISACSSONULF.Chemicalcharacterization

ofoil-basealasphaltredeaseagentsandtheiremissinons

[ J] .Fuel, 2006, 85:1232-1241.

[ 3] 　WUSP, CONGPL, YUJY.Experimentalinvestiga-

tionofrelatedpropertiesofasphaltbindercontainingva-

riousflameretardants[ J] .Fuel, 2006, 85, 1298 -

1304.

[ 4] 　GORDOND.Rheologicalpropertiesofstyrenebutachiene

styrenepolymermodifiedroadbitumens[ J] .Fuel, 2003,

82:1709-1719.

[ 5] 　CHENY, XUEYJ, ZHUWQ.StudyontheVariabili-

tyofMaterialsParameterinWuhuangHighwayHeavy-

repairingProject[ J] .JWuhanUnivTechnol, 2003, 25

( 12):81-85.

回收沥青材料相关特性研究

吴少鹏
1
, 邱　健

1
, 李　波

1
, 庞　凌

1
, 张咏梅

2

( 1.武汉理工大学硅酸盐材料工程教育部重点实验室, 湖北 武汉, 430070;
2.湖北长江路桥有限公司, 湖北 武汉, 430212)

摘　要:利用红外光谱仪 (FT-IR) 和动态剪切流变仪 (DSR) 研究沥青的化学组成和流变性能。同时引入统计分析的方

法研究矿料级配的变异性。试验结果表明:与新沥青相比, 回收沥青材料中的沥青化学表现为红外光谱中羰基及亚砜基团

吸收峰的提高, 芳香基团的降低。流变试验表明回收沥青材料中的沥青有较高的复合模量和较低的相位角。 统计分析表
明, 0.075cm筛孔的通过率具有很高的变异系数。
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