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Abstract:Eu/N-dopedTiO2 sampleswerepreparedbythesol-gelmethodandimpregnationmethod.Thephotocatalyticdegradation

ofmethylorangewasusedasmodelreactiontoevaluatetheactivityofEu/N-dopedTiO2 samples.ThestructureofEu/N-dopedTiO2

sampleswerecharacterizedbyXRD.Itisfoundthat:( 1) ThedopingofEuandNhadlittleinfluenceonthestructureofTiO2.( 2)

TheEu/N-dopedTiO2 samplescalcinedat450℃ showedhigherphotocatalyticactivityundervisiblelightirradiation.
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Nanometertitaniumdioxidehasbeenshowntobe
potentiallyadvantageousforenvironmentalremediation
asitmayleadtocompletemineralizationoforganicpol-
lutantswiththeuseofultravioletlight.However, the
largescaleapplicationoftitaniumdioxideishampered
duetoitswideband-gapof3.2eVwhensolarlightis

used
[ 1-2]

.Intheattempttocreatearedshiftofthe
bandgapenergy, anumberofgroupshaveapproached
thisproblembydopingtitaniumdioxidewithsomeele-
ments

[ 3-5]
.Asahietal.reportednitrogendopedtitania

thatpossessedvisiblelightphotocatalyticactivityinthe
photo-degradationofmethyleneblueandacetaldehyde.
Zhaoetal.reportedondopedTiO2 withbothnonmetal

elementboronandmetaloxideNi2O3 whichenhanced
degradationefficiencyoftoxicorganicpollutantsunder
visiblelightirradiation.

Inthispaper, Eu/N-dopedTiO2 sampleswere
prepared, andtheirphotocatalyticactivitieswereevalu-
atedundervisiblelightirradiation.

1　Experiment

1.1　Preparationoftitaniumdioxidesamples
Atroomtemperature, acertainamountofeuropi-

umnitratewasdissolvedintothemixtureincluding

30mLethanol, 3mLdeionizedwater, 5mLaceticacid
toobtainsolutionA.SolutionBwaspreparedbymix-
ing15mLTi( OBu) 4, 5mLaceticacid60mLethanol
withcontinuousstirringfor30 min.solutionAwasadd-
eddrop-wiseintosolutionBwithquickstirringuntil
themixturebecameclearcompletely.Thegelationof

thesolwascarriedoutinavacuumovenat30℃, then
driedat60℃for2h, furtherdyingat110℃ for1h.Im-
pregnatedthegelinaquaammonia, furthermore, dr-
yingitat110℃ for2h.SubsequentlytreatedinMullffe
furnaceat400 ～ 500℃ for3h.
1.2　Photocatalyticperformancetest

Photocatalyticactivityofthesampleswereevalua-
tedbymeasuringthedegradationrateofmethylorange
whichwascarriedoutinaphotochemicalreactionin-
strument.A100Wincandescentlampwasusedasvisi-
blelightsource.Firstly, added15mgtitaniumdioxide
powerinto200mLwateranddispersedbyultrasonicvi-
bratorfor30min, thentransferredintophotochemical
reactioninstrument, addedcertainamountofmethylor-
angeinitwithcontinuouslystirringfor10 min.turnon
thelamp, takeoutcertainamountoftheslurryfromthe
reactioninstrumentevery30min, aftercentrifugation,
thesolutionwasobtained.Thenmeasuringitsabsorp-
tionintensitiybyUV-VISspectroscopyat467nm, cal-
culatethedegradationrateofmethylorangeη.

2　ResultsandDiscussion

2.1　MainphaseofdopedTiO2 powder

CrystallinityofTiO2 sampleswereidentifiedbyX-

raydiffractionmeter( DDx-3200) .Fig1 showedthe
XRDpatternsofdopedsamplescalcinedat450℃.It
canbeseenthatallthesamplesareintheformofana-
tase.ItisfoundthatthedopingofEuropiumandnitro-
genhadlittleinfluenceonthestructureofTiO2 .
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Fig.1　XRDPatternsofdopedTiO
2
samples

a.TiO2; b. TiO2 /Eu ( 0.3% ); c. TiO2 /N; d. TiO2 /Eu

( 0.3% ), N;e.TiO2 /Eu ( 0.5% ) , N

2.2　Influenceofcalcinedtemperature
ThedegradationrateofmethylorangebyTiO2 cal-

cinedatdifferenttemperaturehasbeenshownintable
1.Itcanbeseenthatthesamplecalcinedat450℃
possessedthehighestphotocatalyticactivity.

Tab.1　Degradationrateofmethylorangebydoped
TiO2 calcinedatdifferenttemperature

T/℃ 350 400 450 500 550

degradation

ratein3hr/%
9.68 29.23 39.79 23.55 6.31

2.3　Influenceofthedopingwithdifferenteleme-
tsonthephotocatalyticperformanceofTiO2

Fig.2 showsthatallsamplescouldpartlydegrade
methylorangeundervisiblelightirradiation.wecould
estimatefromtheexperimentalresultthatdopingofim-
puritieswouldcausedsomeblemishesinthelatticeof

Fig.2　ThedegradationrateofdopedTiO
2

anataseTiO2.Thesechangeswouldhaveapositive
effectonthecombiningofelectrons-holepairsemerged
undervisiblelightirradiationonthesurfaceofTiO2, as
wellastheexcitedwave-lengthofthesemiconductor.

3　Conclusions

( 1) Eu/NdopedTiO2 sampleswerepreparedby

thesol-gelmethodandimpregnationmethod.
( 2) ThedopingofEuandNhadlittleinfluence

onthestructureofTiO2.
( 3) TheEu/Nco-dopednanometertitaniumdi-

oxidepowerspossessedhigherphotocatalyticactivity
thanthesamplesdopedEuorNlonely.
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铕 、 氮掺杂二氧化钛光催化剂的制备及性能研究

宋长友, 刘大成, 魏利滨, 罗胜铁
(唐山学院环境与化学工程系, 河北 唐山 063000)

摘　要:采用溶胶 -凝胶法结合浸渍法制备了同时掺杂 Eu、 N的纳米二氧化钛粉体。 以甲基橙为目标污染物, 对样品的

光催化性进行了研究 , 并采用 XRD对粒子晶型进行了表征。结果表明:①试验条件下, 铕 、 氮的掺杂对于 TiO2晶型基本

没有影响;②在焙烧温度为 450℃条件下制备出的掺铕 、 氮纳米二氧化钛样品具有较好的可见光光催化活性。
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