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Abstract:ThispaperpresentsexperimentalresultsontheexpansionbyLechaterliertesterandthecompressivestrength.Hydraulic

ash-zeolite(HAZ) cementitiousmaterialwasblendedasthechemicalactivatortostudytheeffectsoftheactivatoronthesoundness.

TheresultsshowthatHAZcannotonlydeducetheexpansion, butitcanalsomaketheprismscompressivestrengthincreasedobvious-

ly.FT-IRapectroscopicandX-raydiffractionanalysisindicatedthatthemainhydratedproductsofthesamplearecalciumhydroxide,

ettringite, zeoliteandcalcite, whichconsistentedwiththeresultsoftheexpansionandthestrengthtests.
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Theuseofcycle-fluidized-bedash(CFBA) asa
cementreplacementinconcreteisthemostattractive
onebecauseofitshighvolumeutilizationandwide-
spreadconstruction.Anumberofstudiesinvolvedu-
singdifferentactivatingmethodsincludingalkaliactiva-
tionandsulfateactivation

[ 1-4]
.

Thepurposeofthisstudywastofindaneffective
andsimplemixratioofHAZtokeepthesoundnessof
blendcementinwhichCFBAmixratiorangedfrom40

to70percents.

1　Experiment

1.1　Materials
Thechemicalcompositionsandmainphysical

propertiesoftheCFBAandcementusedinthisstudy
were commercial obtained. Hydraulic ash-zeolite
(HAZ) isakindofhydraulicash-slagcementmaterial
whichwasmadeupofsomepozzolanicconcretedust,
somebyproductofalkaliindustry, highblastfurnace
slagandsomechemicalagent.Fig.1 givethexrdof
HASmotar.
1.2　ExperimentalProcedure

SamplesweredeterminedusingtheChinastandard
method(PublishingcampanyforstandardinChina,
GB1346-89).

2　Resultanddiscussion

2.1　Expansiondecrease

Fig.1　XRDofHASmotar
1:CaMgSi2O7;2:CaAl2Si2O3;

3:CaAl2SiO7;4:CaAlSiAlO7;

5:Ca(OH) 2;6:CaSiO3;7:CaAl4O7

InTable1, itcanbeseenthatthepasteswasbro-
kenwhentheCFBA replacementbeyond30%, in
whichtherewasnoHAZdosage.Table1 showsthat
themaximumrateoftheexpansiondeduceoftheprism
wasachievedat2% HAZdosage.Itcanbeconcluded
thatthemajorparameteroftheexpansionisnotthere-
placementofdisposedCFBAbuttheHAZdosage.

Tab.1　schemesandresultsofexpansion

Cement/%
Cement

clinker/%
CFBA/% HAZ/%

Lechaterlier

value/mm
70 - 30 - Broken
- 60 40 2 1.9
- 50 50 2 2.0
- 40 60 2 2.3
- 30 70 2 3.4
- 60 40 1 2.7
- 50 50 1 2.9
- 40 60 1 3.0
- 30 70 1 3.6
- 30 70 0.5 4.3
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2.2　X-raydiffractionanalysis
Fig.2showstheX-raydiffraction(XRD) patterns

ofthesampleshydratedfor3, 28 dayswith2% HAZ
dosage.Infig.2theXRD-Aisthepatternsof3 days
hydratedofthesamplewith2% HAZdosage.Andin
thepatternsofXRD-Bitcanbeseenthatthemainhy-
dratedproductsofthesamplearecalciumhydroxide,
ettringite, zeoliteandcalciteinthe28 dayshydrated
production.Howeveractingasanactivatorwithitsad-
ditionintothebinder, HAZcannotonlydeducethe
expansion, butitcanalsomaketheprismscompressive
strengthincreasedobviously.

Fig.2　X-raydiffractionpatterns

2.3　FIRspectroscopicanalysis
TheFIRspectraofthesampleshydratedfor3,

14, 28 dayswith2% HAZdosagewasgiveninFig.3.
Infact, HAZhydrationproductswasincreasingandthe
highpHofHAZsolutionresultedinthebreakdownof
thecovalentbondsofCa-O, Si-O, andAl-Ofrom
theglassysurfaceofCFBA.Thiscausethedissolution
ofcalcium, silicon, andaluminiumions, andasare-
sult, calciumsilicatehydrate (C-S-H) gelsare
formedquicklybygiventhecrystalloidinducement,

whichisresponsiblefortheexpansionreduceandthe
compressivestrengthdevelopmentoftheprismsmacro-
scopical.

Fig.3　Infraredspectrumofspecimens

3　Conclusion

TheadditionofHAZcompensatetheexpansionin-
ducedbythe70% replacementofdisposedCFBA, the
studyresultsshowthatHAZcannotonlydeducethe
expansion, butitcanalsomaketheprismscompressive
strengthincreasedobviously.Inthehydrationprod-
ucts, thereweresomekindsofzeoliteproduced, thisis
consistentwiththeresultsofmicreo-studyresults.

References:

[ 1] 　POONCS.Activationofflyashcementsystemsusing

calciumsulfateanhydriteCaSO4 [ J] .CentandConcr

Res, 2001 ( 31) :873 -881.

[ 2] 　POONCS, QIAOXC, LINZS.Pozzolanicproperties

ofrejectflyashinblendedcementpastes[ J] .Cen

ConcrRes, 2003 ( 33):1857-1865.

[ 3] 　GOMESS.Characterizationandcomparativestudyof

coalcombustionresiduesfromaprimaryandadditional

fluegassecondarydesulfurizationprocess[ J] .Cen

ConcrRes, 1998, 28 ( 11):1605-1619.

[ 4] 　ANTHONYEJ.IRIBBAMEAP.Studyofhydratration

duringcuringofresiduesfromcoalcombustionwithlime-

stoneaddition[ C] ∥InternationalConferenceonFlu-

idizedBedCombustion, 1995, 2:1113.

固硫渣安定性改良试验研究

朱书景, 侯浩波, 贺杏华
(武汉大学 资源与环境科学学院, 湖北 武汉 430079)

摘　要:通过测定雷氏值和无侧限抗压强度来研究沸石灰渣激发剂 (HAZ) 掺量对安定性的影响。结果表明 HAZ不但可

以提高改善固硫渣复合水泥的安定性而且可以很好的提高其强度。最好通过扫描电镜和 X射线衍射分析实验试件的水化产

物验证了安定性和强度实验得出的结论。
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