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Abstract:Energysavingblocksmanufacturedfromlakesludgewereinvestigated.Differentcontentsoflakesludge( 60% ～ 100% by

weight) weremixedwithflyashandadditive.Theblendingstrength, compressivestrengthofthefiredsampleswereexaminedand

comparedwiththeChineseNationalStandards(CNS).Resultsshowthatadditivecanresultintheimprovementofstrengthandblocks

thermalconductivityislow.Atthesametime, flyashandadditivemayalsobroadenthefiringtemperaturerangeandreducefiringtem-

perature.Toxiccharacteristicleachingprocedure(TLCP) testsofblocksalsoshowthatthemetalleachinglevelislow.Theconditions

formanufacturinggoodqualityblocksare80% sludgewith10% additiveand10% flyashfiredat1000℃ for60min.
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　　EightypercentofallkindsofhousesinChinaare
builtbythesolidredblocksfrom claysoil, which
bringsoutmanydisadvantages

[ 1-2]
.So, theNational

EconomyandCommerceCommissionprohibitedtheus-
ageofsolidsoilblocksfromsallyportofwallmaterial
innovationanddecidedthatsolidsoilblockswaspro-
hibitedusinginthe170largeandmediumcitiesbefore
6 30 2003.Itisimperativetodevelopnewsucceda-
neumsforconventionalsolidsoilblocks

[ 3-5]
.Afeasi-

blewayforusingLakesludgeasaclaysubstituteto
producegoodqualityblockswasexploredinthisstudy.

1　Experiments

1.1　Materials
SludgewasobtainedfromthebottomoftheNorth

LakeinWuhan.FlyashcamefromboilertheAlumi-
numCorporationofShandong.Additivewaspurchased
fromthemarket.Sludgewaswerefurtheroven-driedat
105℃.Atlast, theyweregroundandsievedtoagran-
ularsize<2.0mm.
1.2　Methods

Thesamplesthuspreparedweresubjectedover
2minat80kg/cm

2
pressuretoprepareworkingblocks

byhalfdrypressuremoldingprocess.Firingtempera-
turesweresetat960 ～ 1140℃.Theoventemperature
wasincreasedat5℃/min.Holdingtimewas0.5hre-
spectivelyat100℃, 200℃, 300℃, 400℃, 500℃,
700℃, 800℃, 900℃.Whileholdingtimewas1hat
1000℃ andmaximumfiringtemperature.Therecipes

ofsamplesarepresentedinTable1.

Tab.1　Therecipeofsamples(% )

Recipenumber Northlakesludge Additive Flyash

1 100 - -

2 80 - 20

3 70 - 30

4 70 10 20

5 70 15 15

6 80 10 10

7 60 10 30

8 60 20 20

2　Resultsanddiscussion

2.1　Influencingfactorsofstrength
Fig.1 showsbendingstrengthandcompressive

strengthasafunctionofrecipenumber.Asfarasthe

recipeone, twoandthreeareconcerned, bending

strengthandcompressivestrengthreducewithincrease

offlyash, whichisduetovitreousphaseandmullite

crystallinephasethatleadtothebadplasticityofgreen

body.Andintherecipefour, fiveandsix, bending

strengthandcompressivestrengthincreasewithaddition

ofadditive.Thereasonsarethatadditiveisanelastici-

zerowingtoitsneedleandchipcrystalsandtheirstag-

geredarrangement, andβ-CaSiO3 crystalsthatcan

heightenstrengthofgreenbodyareformedatalowfir-
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ingtemperature.Thecausesofstrengthchangeinthe
recipesix, sevenandeightarethesameastheabove.
Accordingthesludgecontent, theplasticityand
strength, therecipesixisoptimal.

Fig.1　Bendingstrengthandcompressivestrengthof
differentrecipeinthefiringtemperature ( 1000℃ )

2.2　Propertyofinsulationonsamplesproduced
Therearemanysymmetricalcrystalsinthesam-

pleswhichareconnectedwithvitreousphaseand
pores.Itisadvantageoustostrengthenhancementof
samples.Theseporesareconnectivebythemselves,
whichisofvalueinthefunctionincreaseofinsulation
work, thermalinsulationandsoundinsulationandin
weightreductionofblocks.Coefficientofheatconduc-
tivityofsamplesfiredat1000℃ asrecipesixis
1.033477×10

-2
W· cm

-1
· K

-1
.Comparedwiththat

ofcommonblocks( 5 ×10
-2
W· cm

-1
· K

-1
), itis

low.Sothatpurposeofbuildingenergy-savingisa-
chieved.
2.3　TCLPtestofblocks

PbandZnareleachedfromsludgeandblocks,
buttheconcentrationsaremuchlessthanthoseofthe

Chinese-EPA regulatedTCLPlimits.Otherleached
metalsfromeitherdriedsludgeorblocksareofinsignif-
icantconcern.

3　Conclusion

( 1 ) Ceramicsenergy-savingblocksoflight
weight, lowthermalconductivityandhighstrengthwere
producedwithlakesludgewhosecontentreaches80%.
Theoptimalrecipeisthesixth.

( 2) Flyashmayincreaseporosityofblocksand
reducedensityandbroadenfiringtemperature.Addi-
tivecanreducefiringtemperatureandenhancedrying
andfiringstrength.

( 3) Symmetricalcrystalphaseandrichopenpore
shouldberesponsibleforchampionperformanceof
blocksmadefromlakesludge.

References:

[ 1] 　LIAWCT, CHANGHL, HSUWC, etal.Anovel

methodtoreusepapersludgeandco-generationashes

frompapermill[ J] .JournalofHazardousMaterials,

1998, 58:93-102.

[ 2] 　WANGRONG-XIANG.Thedevelopmenttrendofenergy

savingwallincivilbuildings[ J] .ShanxiArchitecture,

2003, 29 ( 1):33-34 [ inChinese] .

[ 3] 　XULINGLING, GUOWEI, WANGTAO, etal.Study

onfiredblockswithreplacingclaybyflyashinhighvol-

umeratio[ J] .ConstructionandBuildingMaterials,

2005, 19:243-247.

[ 4] 　NISHIGAKIM.Productionpermeableblocksandpare-

mentbricksfrommoltenslag[ J] .WasteManagement,

2000, 20:185-192.

[ 5] 　WENGCH, LINDF, CHANGPC.Utilizationof

sludgeasbrickmaterials[ J] .AdvancesinEnviron-

mentalResearch, 2003, 7:679-685.

利用湖泊淤泥制备节能砌块

李方文, 吴建锋, 徐晓虹, 苏贤礼
(武汉理工大学材料科学与工程学院, 湖北 武汉 430070)

摘　要:研究了利用武汉北湖污泥制备节能砌块。在不同含量污泥 ( 60% ～ 100% ) 中加入粉煤灰和添加剂, 检验了烧成

样品的强度并与相关国家标准比较。结果显示:加入添加剂能提高烧成样品的强度, 砌块的导热系数较低, 同时粉煤灰和

添加剂也可以宽化烧成温度范围和降低烧成温度。烧成样品的毒物浸出试验显示重金属的浸出容量低于国家标准。较佳制

备节能砌块的工艺条件为:80%的污泥 +10%的添加剂 +10%的粉煤灰, 在 1000℃保温 60 min。
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