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Photodegradaton of M ethY]() range by ¥+
and Ho' Coa.doped Ti()
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Abstrac:t The undded single doped and co— dded T()2 nanpartcles have heen prepared by solLg8e]m ethod and characterjzed
wih X-ray diffracton ( XRD) and UV-V is absop tion ectra and theirpPhotocatalytic activity have heen nvestigated hY Photocatal|ytic
oxgatim ofmehy] orange It i pund hat V' doPing proadens he ahsorption proﬁ@ mproves PhLOtO u tj] zaton ofT()2 and then
generates more electron hole pajrs Ho+ doPing estraipns e increase of grain sizg leads © crysta] expanspn and matrix d isortian and

retard s the reambination of fye Photoexcited carriers The Photocatalytic activity ofT()2 ca doped with V1t and H3* ions is improved

related to the coopertive actions of the wo dopan ts
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1 Introduction

The Photocar [ytic oxijdation of oranjc caompounds
bY T{) ca@lysthas been extensyely studied in the past
decadek' 2 ButT{) utilizes o]y a very sma]] frac
tion of the solar spectrum and the Photocataytic ac v iy
1S linjted bY fast photo€enerated carrers recanhmna
tion  [norder ©© mprove its Photoca@a|ytic activiy co
doped with wo kinds of pns have heen pvestgated m
recentyears’ ¥ In this work The V' and HO" co
dobed T{) was prepared and its Photocata ytic activity
was evalated bY Phoodegradatpn ofmethy]| orange n
solutpn

2 EXperin ent

NH, VO, and Ho ( NQO), ), -
precuror of \¥* and Hé",
prepared and characterjzed and Phovcaalyte efficien
cy was tested as descrihed in our earlier pup ficatjorh®

6H O wer used as

respectijve Ly Sanpleswere

For convenjence he samples were Jaheled as TV
(X), T (Y) forV" and H8" — doped T{), and
TV (X) H (Y) for V' and Hé" cadobed T1),
where X and Y referred 0 e nanmnal atmic concen
tration of V© and HO', respectively

3 Results and discusspn

3.1 X-my diffractpn
X-my diffracton patems ( not shown) ndicae
that a]] samples prepared have the anatase stucture
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The average crysta] size $ cajculated fran the hroade
ning of the (101 ) Peak of anatase using scherrers e
quation and the d stortion of the TQ matrices is also
estinate The results are sunmarjzed in Tah | The
influence of \#* doping on the crysta] size is very unap.
parent While the crysta] sjze decreases hecause of
H&" doPing which mPliesHé" doping restains he
increase of crys@afloy] The crysta] volune and matrix
d stortion of dobed samples Jar€er fan un dobed sam-
Ple which hdraesmatrixmay he expanded and dis
torteq

Tah |  XRD analysis resu]tof samp Jes
Dobed (Crysta] Matrix Cryst] paran eter
Doped
conent sge (istorty
element
2 , m % anm ¢/, m3
Undobed 18 2 (8595 0 3892 0 8084 O 1225
v 1 18 3 (0 8548 ( 3885 0 8309 Q 1254
Ho 1 14 2 1 1000 Q 3889 0 8245 O 1247
V/7HO @ 5/705 145 10781 Q 3893 08270 O 1253

3.2 UV.Vis absorptpn spectra

Fig 1 shovs the UV-V is absomtion spectra of sam.
p]e’s Canpared w ith the sPectum of pure titanig aty
ny blue shift of the ahsotion Pofie n the H8" —
doped TO), and the red-shift i the V™ — doped TD),
are clear]y chserveq The sanPk of TV (0. 1)H(0. 5)
shows te same red_shift and the shifted deSree s be

E-mai] shijmwn@ |3 can
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3.3 Photcaalte actvity

The evolutons of methY] orange Photodegradaton
are presented mFi€9 In canparjson with pure TQ,
doping mproves fe Photocatalytic activity of T{), and
codopng€with V™ and H3" can enhance the Phota
ca@ytic actjvity more Such an inprovement mplies
that there s a syne@ste effect m ca@aytic actgviy
when hoth V' and H3" are co.dopeq
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F8 o Degradatin curves of methy] orange

VT dob ng hoadens the ahsorPtn Profile ofTD),
(F#1), Itshows hatV?" dopPing€ mproves Phoo uti
lization of T{), H&" dobing leads c1ysta] expanspn
and matrix disorton ( ’I‘ab 1). ExpPansion n crysta]
matrix creates oxygen vacanc iqs wh ch generate shalpw
energy states jn the pottan of the conduction hand and

served as an electron tap sitebd
tion of photogenerated carriers § prevented effectively
When boh V© and Hé" are codoPed a cooperative
operation wi]] be Produced V' doping mproves photo
utlization of TQ» and generates more electron_hole
pajs HO" doPing leads © c1ysa] expansion and ma
X disortion - and reards he recanpination of He
Photoexcited carriers SO the Phovcamlytic activity of
TQ) codobed with V' and H3™ is mpoveq

So the recanhina

4 (Conclusons

The Photoca@ ytic activity of T{) cadobed with
V"~ andH&" ions can he mprove] hecause of the ca
operative actons of the wo dopants V' dobng in
proves Phoo utilizatpn and genertes more e ectron
hole pairs H&"™ dob ng restrains the recanhination of
the Phovexcited chamge carriers
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Fig1 X-mydiffractin of he Product powders

in F(; Q was the Prinary mpurity Hozvevqr the
amo1Phous carthon appeared and the size of Fg N pow.
ders increased along with e increasing of the reactpn
temperature (450 ‘C ) and reaction tine > 10 h),

3

Cconcluspons

Nanopartick F¢N was synhesijzed though ben
zene_thema] reaction of anhydmous FeC31 wih 14N
The optinum conditon for the synthess of nanopartgle
F¢ N was stirred at the tanperaure range 0f450 ~500
‘C formore thangzy L The average crysta]line size of
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