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Abstract:Inthisstudy, bauxitewastewasusedinsteadofbauxitetoproducesulphoaluminateclinker.Withorthogonaldesignthe

technicalparameters, forproductionofsulphoaluminateclinkerwerestudied.Expansiveandself-stressingsulphoaluminatecements

werepreparedusingtheclinkersproducedbyvaryingtheaddedamountofgypsum.Theresultsshowthat:( 1) Usingbauxitewasteto

makesulphoaluminatecementisfeasible;( 2) TheoptimumconditionfortheproductionofclinkerareN=3.9, P=2.8, Cm= 0.99

andTb=1350℃;( 3) Thephysicalpropertiesofthepreparedcementconformtothestandardofself-stressingandexpansivece-

ment.
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1　Introduction

Grindingsulphoaluminateclinkerwithdifferenta-
mountofgypsum canproducesulphoaluminatece-
ments.Sulphoaluminateclinkerisusuallyobtainedby
firingagroundmixtureoflimestone, bauxite, andgyp-
sumatanappropriatetemperature;itsmajorphasesare
C4A3 Sandβ -C2S.

InabauxiteminingsiteatGuangxiprovince,
therearealotofbauxitewastewhichwasdeserted.
TheAl2O3 contentofthewasteapproachesabout70%.
Inthisstudybauxitewastewasusedinsteadofbauxite
toproducesulphoaluminateclinker, andbycontrolling
gypsumadditionexpansiveandself-stressingcement
wereprepared.Anorthogonaldesign

[ 1]
wasusedfor

theoptimizationofthefourfactors(threemoduls-N, P
andCm

[ 2]
andburingtemperature) Theexperimental

schemeisasshowninTable1.Expansiveandself-
stressingcementwascontrolledbyadjustmentofmix-
tureproportionsbetweensulphoaluminateclinkerand
gypsum

2　Resultsanddiscussions

Theintensityofspecificpeak0.376nmofC4A3 S

inXRDwastheevaluatedindex.Theresultsareshown

inTable1.Theresultsshowthattheinfluencefactor
onthequalityofclinkersareN>P>Cm>T.andthe
optimumparametersofN, P, Cm werelevel1, N=
3.9, level3, P=3.3, level2, Cm=0.99, respective-
ly.ForsinteringstateandfreeCaOcontentinclinkers,
thepropersinteringtemperatureis1350 ℃.Twolev-
elsofPwasadded

[ 2]
, andtheoptimumtechnicalpa-

rametersofP=3.3, and2.8 arethebetterlevel.
Usingtheobtainedclinkerspreparedtheself-

stressingandexpansivecementbyvaryingtheaddeda-
mountofgypsum.ThetestresultscementwithM=
3.0

[ 1]
, itsall-physicalpropertiesconformtothestand-

ardofself-stressingcementandthepropertiesofce-
ment(P=2.8, M=1.5) conformtothestandardof
expansivecement.

3　Conclusion

Theresearchillustratethatusingbauxitewasteto
makesulphoaluminatecementisfeasible.Withorthog-
onaldesignmethodthebesttechnicalparametersfor
productionofsulphoaluminatecementclinkerareob-
tained, thatisN=3.9P=2.8, Cm=0.99, T=1350
℃.Thephysicalpropertiesofthepreparedcement
conformtothestandardofself-stressingandexpansive
cement.

①收稿日期:2007-01-10

基金项目:教育部科学技术研究重点资助项目 ( 206111);广西科学基金资助项目 (桂科青 0640010)

作者简介:冯庆革 ( 1967年生 ), 男, 教授;E-mail:fengqg@gxu.edu.cn



中山大学学报 (自然科学版 ) 第 46卷　

Tab.1　TheSchemeoffactorialexperimentalandresultsoftests

Factors N P Cm T Results

TestNo. Levels CPS＊＊

1 1 ( 3.9) ＊ 1 ( 4.3) 1 ( 1.08) 1 ( 1250℃ ) 1302

2 1 2 ( 3.8) 2 ( 0.99) 2 ( 1300℃ ) 1436

3 1 3 ( 3.3) 3 ( 0.89) 3 ( 1350℃ ) 1610

4 2 ( 3.0) 1 2 3 1258

5 2 2 3 1 1334

6 2 3 1 2 1286

7 3 ( 2.0) 1 3 2 782

8 3 2 1 3 952

9 3 3 2 1 1199

AverageCPSoftests

atsamelevel

K1 1449 1114 1180 1275

K2 1293 1241 1295 1168

K3 975 1362 1242 1273

Extremedeviation R 474 248 115 107

Note:①＊Figuresinparenthesesarevaluesofmodulusandsinteringtemperaturesrespondingtotherespectivelevel.

②＊＊CPSof0.376nmpeakofC4A3S
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用废铝渣制备膨胀和自应力硫铝酸盐水泥的研究

冯庆革, 邱树恒, 杨　义, 陈明源, 程　伟
(广西大学化学化工学院, 广西 南宁 530004)

摘　要:通过正交试验设计, 研究了用废铝渣替代铝矾土制备硫铝酸盐水泥熟料, 调整石膏掺量制备膨胀和自应力水泥。

研究结果表明:①用废铝渣替代铝矾土制备硫铝酸盐水泥熟料是可行的;②最佳熟料煅烧条件为 N= 3.9, P=2.8, Cm=

0.99和煅烧温度 Tb=1350 ℃;③制备的水泥物理性能符合膨胀和自应力水泥国家标准。

关键词:废铝渣;膨胀和自应力水泥:硫铝酸盐水泥熟料;正交设计
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新型纳米纤维膜对地下水中重金属的过滤去除研究
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摘　要:采用扫描电镜表征了氯化聚氯乙烯静电纺丝纳米纤维膜的微观结构特征, 并进行了去除地下水中铜 、 铅 、 镉等

重金属阳离子的过滤试验, 包括直接过滤 、 加土壤过滤 、 加硅藻土过滤和胶束强化过滤。结果表明, 最佳的过滤工艺是胶

束强化过滤, 其最佳试验条件是 10层膜过滤和 5mmol/L的 SDBS浓度, 对铜 、 铅 、 镉的去除率分别超过 73%, 82%和

91%。
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