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Abstract:Thedevelopmentofnanometertitaniumdioxidewassummarizedatthebeginning.Secondly, preparationmethodsofnanom-

etertitaniumdioxidedopedbydifferentmetalionsincludingtheworkofourgroupwereintroduced.Finallyapplicationsofnanometer

titaniumdioxidetoenvironmentfriendlymaterialswerediscussedinordertosolveincreasingenvironmentalproblemsrelatingto

wastewaterandpollutedair.
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Titaniumdioxide(TiO2 ) hasdrawnmuchatten-
tionrecentlyinthefieldofphotocatalysis.Nanometer
TiO2 amongvarioussemiconductornanometerparticles
forphotochemicalcatalysishascharacteristicsoflow
costandnon-toxicity, highcatalyticactivitymoderate-
ly-priced, strongoxidizedability, goodstabilityandso
on, andlainoutthewidespreadappliedprospectinthe
chemicalindustryandenvironmentalprotection

[ 1]
.

However, TiO2 asphotocatalyststillhassomeinsuffi-
ciencies.Forexample, thelightabsorptionscopeis
narrow;thecompoundrateofphotoproductioncurrent
carrierishigh, andsoforth.Besides, TiO2photochem-
icalcatalysisactivenessisinsufficientunderthenon-
illuminationconditionandtheweakultravioletray.
Thereforehowtoenhancephotochemicalcatalysisac-
tivenessofTiO2 becomesahotspotofresearches.The
ion-dopedisonekindmethodofenhancingphotochemi-
calcatalysiseffectquiteeffectively, andithasalready
obtainedgreatprogresses.

1 　 Thedevelopmentofnano-TiO2

dopedbydifferentmetalions
Hyungetal

[ 2]
investigatedAg-depositedTiO2nan-

oparticlesundervisibleandUVlightirradiationinor-
dertoevaluateanddistinguishvariouseffectsoftheAg
depositionontheTiO2 photocatalyticactivity.Xieet

al
[ 3]
reportedthatNd

3 +
ionmodifiedTiO2 solwaspre-

paredbychemicalcoprecipitation-peptizationmethod.
Wangetal

[ 4]
preparedZirconiumionsdopedtitanium

dioxidenanocrystalbysol-gelmethod.Low-amount

presenceofZr
4 +
couldsuppressthegrowthofTiO2

grains, whichresultedinthehigherphotocatalyticac-
tivityofthedopedTiO2.Kalleletal

[ 5]
studiednanop-

articlesoftitaniumdioxideco-dopedwithY
3+
andRb

+

waspreparedusingthesol-gelmethod.Anincreasein
theconductivityofnano-TiO2 wasshownwhenthesam-
pleswereco-dopedwithY

3+
andRb

+
.

OurgrouppreparedTiO2 thinfilmco-dopedwith

Ag
+
andCe

3+
bysol-gelmethodregardingtetrabutylo-

rthotitanateasrawmaterial.Thesynthesizedproducts
werecharacterizedasfollowingfigurers( seenFig.1
andFig.2).Theresultsshowedthatmetalionsdoped
couldsuppressthesizeofTiO2 anatasephasegrains;if
regardmethylorangesolutionwithpH=4 andc=
10ug/masasubjectofphotocatalyticdegradation, the
photocatalyticactivityofTiO2 andmodifiedbyAg

+
and

Ce
3+
wasraised.

Fig.1　TG-DTAcurveTiO2co-doped

withAg+andCe3+
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Fig.2　Theeffectofco-dopedAg+

andCe3+ondegenerationefficiency

2　Applicationsofnano-TiO2 toenvi-
ronmentfriendlymaterials
Asanewpromisingtechnologyforeliminatingor-

ganicpollutantsandconvertingsolarlightenergyinto
usefulchemicalenergy, Nano-TiO2 isanexcellentpho-
tocatalystwithspaciousapplicationasanenvironment
friendlymaterial.Itcantreatmanifoldpollutantsandit
widelyapplieswithitsmeritsofdecomposingproducts
sufficientlyandbringingnosecondarypollution.
2.1　Decomposingorganiccompoundsinsewage

Therearelargeamountoforganicpollutantsinin-
dustrialanddomesticsewage, especiallyagreatquanti-
tydeleteriousandharmfulmattersoccurringinindustri-
alsewage.Thephotocatalysistechnologyisonekindof
moreoutstandingoxidetechnologythanothertradition
chemistryoxidemethods, becauseitsoxideabilityis
strong, oxideprocesshasnoselectivityandreactions
arecompleted.Underactivatinginimitationillumi-
nant, catalyzingtechnologycanfinishoxidationof
CHCl3, CCl4 andC2Cl4 inwaterhigh-efficiently.
2.2　Depollutinginatmosphereandinteriorgases

Wemakeuseofthephotocatalysistechnologyto
purifyairduetofollowingmerits:economy, sterilizing
anddisinfectingbroadly.ItseffectisbetterthanUV
technologyandfiltrationtechnologysimplyalone.At-
mospherepollutionistopointtothenitrogenoxideand

sulfurhydridethattheautomobiletailgasandthein-
dustrialwastegasmainly.Thecoatingmaterialcontai-
ningnano-TiO2 isspreadonbuildingoutside, whose
photocatalysiscanoxidizewiththesegasesbecominghy-
drogennitrateandsulfuricacidthathavelowersteam,
andtheywillaccompanywithraintobeeliminated.
Thusthepurposereducingairpollutioncanbereach.

3　Conclusions

Sincenanometerphotocatalysistechnologyisglori-
fiedtheoutstandingmeritintheworld, lotsofcountries
havebeenstudyingandapplyingitbroadly.Some
countriesandregionsappliedthephotocatalysistech-
nologyasdegassingmeanstointeriorenvironment.The
airpurifiedmeansinhospital, publicfacilitiesandtaxi
havealreadybegantoadoptphotocatalyst.Thenanom-
eterphotocatalysistechnologyisbecomingnanometer
scienceandtechnologybringingbenefittohuman
beingsforcefulimplementcomparativelylongtimedi-
rectly.Itwillbeabletomakegiganticcontributionin
environmentalprotection.
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纳米 TiO2 的金属离子掺杂进展及其在环境友好材料中的应用

王　苹, 徐　瑛
(武汉理工大学理学院, 湖北 武汉 430070)

摘　要:概括总结了纳米 TiO2的发展, 介绍金属离子掺杂纳米 TiO2制备方法, 其中包括本课题组所做的工作。讨论解决

日益增长的与废水和空气污染相关环境问题及纳米 TiO2在环境友好材料中的应用。
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