
　
第 46卷　增　刊

2007年　6月

中山大学学报 (自然科学版 )

ACTA　SCIENTIARUM　NATURALIUM　UNIVERSITATIS　SUNYATSENI
Vol.46　Sup.
Jun.　2007

　

Pore-structureandHumidityControllingCharacteristics
ofMesoporousSilicaSynthesizedinAcidMedium

①

JIANGHong-yi, WANGYi-ping

(SchoolofMaterialsScienceandEngineering, WuhanUniversityofTechnology, Wuhan430070, China)

Abstract:Themesoporoussilicamaterial(SH) , withcontrolledporesizehasbeensynthesizedusinghexadecyltriethylammonumbro-

mide(CTAB) astemplateunderacidicconditionatroomtemperature.ThenSHhasbeenmodifiedbyadding1, 3, 5-trimethyl-

benzene(TMB) toSH+TMB.ThemicrostructureofsampleshasbeenobtainedbysmallangleX-rayscatteringandhighresolution

transmissionelectronmicroscopy;thebrunauer-emmett-teller(B.E.T.) surfaceareaoftheproductshasbeendeterminedbymeansof

nitrogenadsorption.Theirmoistureabsorptionanddesorptionhavebeeninvestigated.Theresultsshowthatthehumiditycontrolling

performancesofSH+TMBarebetterthanthatofSH.
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1　Introduction

Thehumiditycontrollingmaterialisakindofnew
multifunctionmaterialwhichcanadjustindoormoisture
automaticallythroughadsorbinganddisabsorbingwater
fromtheair

[ 1]
.Inthisresearch, thehexadecyltriethyl-

ammonumbromide(CTAB) hasbeenusedastemplate
underacidicconditionatroomtemperaturetoproduce
themesoporoussilicamaterial.Thenithasbeenmodi-
fiedbyadding1, 3, 5-Trimethylbenzene(TMB)

[ 2]
.

2　Experiment

2.1　Preparation
TheSHwasobtainedbythemolarcompositionof

theincipientmixturewas1TEOS∶0.12CTAB∶9HCl∶
130H2O.InordertomodifySH, TMBwasaddedtothe

solutionwiththemolarratioofTMBandCTABis2
[ 3]
.

2.2　Characterization
SmallangleX-rayscattering(SAXS) ofthesam-

pleswascarriedoutbyX-raydiffraction.Highresolu-
tiontransmissionelectronmicroscopy(HRTEM) was
usedtoobservealatticeimage.TheB.E.T.surface
areaoftheproductswasdeterminedbymeansofnitro-
genadsorption.Thewatervaporadsorption-desorption
isothermalsweresurveyedalongwithtime.

3　Resultsanddiscussion

3.1　Structurecharacterization
Orderedstructureofmesoporousmaterialsare

characterizedbySAXS.AsshowninFig.1, SHand
SH+TMBbothhaveveryintensediffractionpeaks.Af-
teraddingTMB, diffractionpeakofSHexcursestolow
angle, itmeansthatSH+TMBhaslargerinterplanar
distanceandaperturethanSH.TheinsertTEMphoto-
graphofSHrevealsawellparallelchannelcorrespond-
ingtotheside-onviewofthetunnel-shapedpores.The
diameteroftheregulararrayofchannelsisapproxi-
mately3.4 nm.

Fig.1　SAXSofSHandSH+TMB
(TheinsertshowsTEMphotographofSH)
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3.2　Poresizedistribution
Tab.1andFig.2describethattheporesizediame-

terofSHandSH+TMBareintheregionof2 ～ 7nm.
ComparedwithSH, theaverageaperture, surfacearea
andtotalporesvolumeofSH+TMBarebigger, howev-
ertheporesizedistributionisnarrower.

Tab.1　Averageaperture, surfacearea,

porevolumeofSHandSH+TMB

Samples
Average

aperture/à

Surface

area/ (m2·g-1 )

TotalPores

volume/ (mL·g-1 )

SH 3.931E+01 1.033E+03 1.015E+00

SH+TMB 4.925E+01 1.156E+03 1.423E+00

Fig.2　PoresizedistributionofSHandSH+TMB

3.3　Humiditycontrollingcharacteristics
ThemoistureabsorptionanddesorptionofSHand

SH+TMBareshowninFig.3.Becausetheirhumidity
controllingabilitiesmainlydependontheeffectofcap-
illaryvesselcondenseandthesurfaceadsorption

[ 4]
.As

thecurvesshowthattheSHhastheexcellenthumidity
controllingcharacteristics, andthroughaddingthe
TMB, thehumidifyingtreatmentperformancehasbeen
enhanced.

Fig.3　Moistureabsorptionanddepositionamount
changealongwithtimeofSHandSH+TMB

4　Conclusions

1) TheSHwhichhasbeensynthesizedbyusing
CTABastemplateunderacidicconditionatroomtem-
peraturehasawellparallelchannelcorrespondingto
theviewofthetunnel-shapedpores.Andithasthe
highhumiditycontrollingfunction.

2) ThroughaddingTMB, itcanincreasetheaver-
ageaperture, surfacearea, andtotalporesvolume,
thereforethehumidifyingtreatmentperformancehas
beenenhanced.
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酸性条件下合成介孔氧化硅的孔结构及其调湿性能

姜洪义, 王一萍
(武汉理工大学材料科学与工程学院, 湖北 武汉 430070)

摘　要:以十六烷基三甲基溴化铵作模板剂, 采用酸性常温法制备介孔氧化硅材料 SH, 通过添加 TMB扩孔剂对其进行改

性得到 SH+TMB, 分别测试其吸湿 、 放湿性能, 并采用小角度 XRD、 TEM、 B.E.T.等测试手段研究其孔结构 、 比表面

积和孔径分布等, 分析微观形貌与其调湿性能之间的关系。结果表明:酸性条件下合成的介孔氧化硅 SH有着很好的吸湿

放湿性能, 并且添加 TMB后其湿度调节能力增大。
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