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Abstract:Inthiscommunication, purepolyacrylateslatex(PL) asorganicadditive, flyash (FA), Portlandcementasinorganic

binders(IB), andriversandasfineaggregatewerestudied.Compressivestrength, adhesionstrength, andflexuralstrengthwerein-

vestigatedwithdosageofFAandPL.Theflexuralstrengthandadhesionstrengthofthemortarsareimproved.However, thecompres-

sivestrengthdecreaseswithincreaseofFAandPL.
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Newhybridmaterials, suchaspolymermortars
(PM), stronger, moredurable, andmoreefficient
thanconventionalmaterials, areanessentialelement
inwaterproofingprocess, andrepairoftheconstruc-
tion.Manypolymerscanbeusedasorganicbinderin
PM.However, waterbornelatexdrawsmoreinterestfor
environmentalreason

[ 1-3]
.FA, thesolidinorganic

wasteofthermalpowerplant, posesproblemsofitsdis-
posalandeffectiveutilizationfrom anenvironmental
andeconomicalpointofview.ThereemploymentofFA
hasattractedincreasingattentionfrombothscientific
andengineeringcommunitiesrecently

[ 4-5]
.Inthis

communication, FAusedasareplacementpartiallyfor
cementandPLasorganicbinderinPMwerestudied.
Mechanicalpropertiesofcompressive, adhesion, flex-
uralstrengthwereinvestigatedvaryinglevelsofFA.
Mortarsproducedthiswaycanbeusedasmaterialfor
waterproofing.

1　Experiments

1.1　Materials
ThePLwasobtainedbycopolymerizationofamix-

tureofbutylacrylate, ethylacrylate, methylmethacry-
late, andmethacylicacid, andammoniumpersulphate
asinitiatoraccordingtoreference[ 1] .

TheFAiscommercialproductionsasspecifiedin
ChinaStandardGB/T1596-2005.Thecementusedis
ordinaryPortlandcementasspecifiedinGB175-1999.
Thefineaggregateisnaturalriversand.
1.2　Experimentsandtest

Themortarspecimensof40 mm×40 mm×160 mm

werepreparedforthemechanicalcharacterizationtest.

Thestandardcuringprocedure( 28dayswaterim-
mersion) waschosenforreferenceunmodifiedmortars;

a28 daysdrycuringprocedure( 23℃ and50% R.
H.) waspreferredforPM.

2　Resultsanddiscussion

Theeffectsofmixproportioningonthemechanical

propertiesbaseontheFA/cementof0.0, 0.1, 0.15,
0.2, 0.25, 0.3, 0.35 and0.4, PL/IBof0, 0.05,

0.1, 0.15, 0.2 and0.25, Sand/IBratio2.40 and
water/IBof0.4.

2.1　Flexuralstrength
TheflexuralstrengthofPL-modifiedFA/cement

mortarsobservedasshowninFig.1.Itcanbeseenthat

theflexuralstrengthincreasingwithFAcontentbellow
theFA/cementratioof30%.Undertheconditionsof

FAcontentof30% andPL/IBof25%, theflexural
strengthcanbeachievedupto15.9 MPa, whichis

doublethestrengthofplaincementmortars.
Thismaybeinterpretedbythesignificantsyner-

gisticeffectinthispropertyduetotheFA-Cement

combination, andweakbondingbetweenFAandPLis
developedincompositeswithahighloadinglevelof

FA.Hence, thereinforcementinflexuralstrengthcan
beseentoreachmaximumat30% FAcontentandbe-

yondthatthispropertydeclines.
2.1　Compressivestrength

Fig.2 showsthatthecompressivestrengthofPL-

modifiedFA/cementmortarsincreaseswithFAcontent
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Fig.1　EffectsofFAonflexuralstrength

withoutadditionofPL.Thecompressivestrengthin-
creasesinsomesort, firstly, anddecreases, then, with
theaugmentofPLcontent.ThismaybeinducedbyFA
withhighercontentofsilicaandalumina, andlower
contentofcalces.

Fig.2　EffectsofFAoncompressiveStrength

2.3　Adhesionstrength
Fig.3exhibitstheadhesionstrengthofthemortars

increasingwithaggrandizementofFAandPLcontent.
Thereasonforthismaybeduetotheadhesionalbond
strengthbetweenthefunctionalgroup-COOHofPLand
theproductionofaluminaorcalciumoxidehydration,
suchas-COOCnS, -COOCH, and-COOCnAetc.

Fig.3　EffectsofFAonadhesivestrength

3　Conclusions

( 1) FAcanbeusedasinorganicbindermaterial
partiallyreplacingPortlandcementinpolymermodified
mortarsystems.

( 2) Theflexuralandadhesionstrengthsofthe
mortarstendtoincreasewithincreasingFA/cementra-
tioandPL/IBratio, andtoattainmaximumsatFA/ce-
mentratiosof30% andPL/IBratiosof25%, respec-
tively.

( 3) Thecompressivestrengthdecreaseswithin-
creasingofFAandPLcontent.
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聚丙烯酸酯乳液改性粉煤灰 /水泥砂浆的制备与性能研究

郭相坤, 邹立壮, 顾　欢, 李小永
(中国矿业大学化学与环境工程学院, 北京 100083)

摘　要:以纯丙乳液为有机添加剂, 制备了粉煤灰 /水泥砂浆, 研究了不同粉煤灰和纯丙乳液用量对砂浆抗压 、 抗折及粘

结强度的影响。砂浆的抗折及粘结强度得以改善, 但抗压强度有所降低。
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