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Influence of Jon Beam A ssistance on Propertes of
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Abstrac:t A ninogen dobed titanja filn was prepared by cathodic vacuum arc method w ith on-beam assistance n am ixed oxygen,ni
tregen gas amosPhere The effect of he im hean currenton the structuraj P tica] properties and pPhotocatalytic activity of njtrogern
dobed tianja filn was sudied The as deposited fiins were supjected © annea|in&w ity the amospheric envimrmen’t and te change of
filn properties afer annealing was nvestigated The stuctres of a]l as deposite] filns were anorphous In the annealirlgprooes§ the
ion peam_assisted n jrogen_doped titanija films had a Phase transiton {fran anorPhous to anatase polycrystalline w i, a strng T()2 ana
tase( 101) Peak ata temperature of50C. When the on heam assistance was app hed the depPosited nitrog€en dopPed titania fimswere
found to the spectrum response of nitrogen doPed titang@ fim deposited wit ion heam assisted extended © the visble regia} Photocatu
[Ytic activity of nitre€en_doPed titania filn decreasesw iy on heam current ncrease fran gy © [6oMA
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assptance usng titan im taget under anQ /]\L m xture
as the reactjve ga’s the influence of he on heam cur
Titania thin filn s well known for its outstand ng rent on m icrostmcture,s surfice mor phopgj op tica]
optica] electrica] and cham jca] Properties Photocata prpertes and Photo carlytc behavprs of T{) . N
Vtc ’i‘Q fim is a very pran ising materia] for the re films were nvestigated
mova] of organic poljutants in water and ajf' 3 Ana
tase ’I‘()2 has a p1ge pand gap of3 12 &/ that requires
powerfu] UV [i€ht © hitiae the Photocat@lytic reac T « N fimswere deposited by cathodic vacu
tion§ ’Ihereforse exensive efforts have heen made m un arc with ion heam assisance A Ti cahode with a
the deveppment of T{) Photocaalsts that can effi purity ofgg 99y OPerated atan arc current 0f75 A was
cient]y utiliz sopr or indoor LEHt 4 . Manymodifica ued to ohtapn the plasmg the base pressure was< 5¢()
tion m ethods such asmeta] on doping can posite sem i Pa A mixwure of oxygen and nitrog€en with purity of
conductors andmeta] pyermodification have heen used 09. 994 Wwas ntroduced mto the Plasna StIE&I} and
10 extend the 1i8ht ahsomtion of the catayst 0 the visi forTQfoA ﬁln;% ion hean current were control]ed
ble light regpn but have litde effec® ¥ In recent the working jon heam currentwas ncreased fran g 1
year§ Asah?!  prepared nitro€en_doped T()2 and re 160mA The fimswere grovn on rLSi( 100) and glass
ported that it can work as a Photocat]yst under visihle sup strates the workmg€ on heam current was SOmA,
I8t while having a spnilar phoocaalyte activity ©  120mA andjgomA The filns are assigned o fin %
pureTQ underyJV [i8ht r[here{or’e many technjques zﬁandyg eectyvely
had been used © prepare the visihle [€ht active fitn§ The crysta]line stuucture of TQ,X N, filns was
such as sol ge|m eﬂqoéll()], jon. mplantatjon'! , bulsed  measured using aYopp) X-my diffractmeter( XRD)
laser deposition'™ e Tn his Paper TE, N fims  with a Cuka source The UV-Visb ke obtica] gransn js
were prepared hY cathod vacuum arc with onpeam sion spectra ofTQ7 N, filns on fused ghss supstrate
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weremeasured at 1oan tempPerature n ajr uspng a Shi
madzu V2550 sPectoPhotometer n the range fran
300 0800 M The surface morPhology of ’1“(37)(1\1x
films has heen opserved bY atamic Pprce mjcroscopy
( APM) using auto Prohe P research

In each exper'rnergt aT() « N filn was settled
on the hottan of a5 mlbeake’r which contained 2(
m ] aqueous acid fuchsmw ith a concentration of] ) mg,
IL A150 W Xe lamp was suspended 1] an apove he
T « N films Acid fuchsin concentration during jrra.
diatpn wasmeasured uspng a Shinadzu UVos550 sPec
wophotaneter The Phota catalyte activiy was deer
m pned by the de8radation rate of aqueous acid fichsin
onT{) , N fifns by visible light irmdiation

3 Results and discusspn

3.1 X-my diffractonm easurem ents

XRD measuraments were carried out 10 study he
crysta]line properties of He Prepared TQ_ N fims at
the annea]ing tan perature of5)()°C {for; h in an amos
Pheric enviroment Fig 1 shovs XRD Patems of he
fims as difference on heam current n njtrogen oxygen
m xture gas The as deposited fiins are amomphous
T <N hin filns at the annea]ng tamperaure of
500"(}’ e ciysullhe stucture appears same peaks
correspondng 10 e anatase structire show a strong
pPeak of anatase A( 101), and the depPosits exhibit a
Preferentja] orentaton ajong 1}16( 101) Planes
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3.2 SurfacemorphologY ohsewed bY ARM

The surface moPhology of T{), N, fifns
deposited on siljcon waferswere opserved bY ARV ‘The
surface morPholog8Y pPrture of TQ_X N, fim at pn
beam currentgy mA is shown in Fi€ o The filns show
gnal] goss vids SampPk is canposed of Eransyg ~
g0 mm size The values of the surfice oughness R

( Totmean squarg was) 14 M Within aq, spmx
0. 5t scan

(a) Film #1 2D AFM
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Fig o  Surface morphologies bY ARM of

he TO, N, filns

3.3 (ODPtca]propertes

Fig3 shows the UV-Vis absorPton Pectra of te
TO N thin filns prepared by ion beam assised In
vish ke regiQ} the average transgnjttance OfTOZ,XN(
fim by pn beam assited is hi8her thany(o;, Whih
demonstrates that there $ itfle eneBy loss caused bhY
fim apsorption n this rangs: the result reveals hat e
spectum response of T{) N, filn deposited with ©n
beam assisted shifted 10 the Visible region
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F8 3 Transnijtlance spectra of he TOF XNX
filn ideposited, by, 1. hean assisted
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3.4 Photcaapte actvity

The Photocatalytic activity of the n jro€en— dobPed
titnja fiins Prepared at different jon heam has heen
tested bY the Photo de8radaton of Acid fuchsin For
canparjson the relatve anountof AF soJution de8raded
by TO, «N filn s after an i]Jum nation Period of3g min
are jjlustated in Fig 4 Fram these figures the fiin 4
exh b its the best Photocarlytic activity with the rate
Constant( k) apout() gr28mmn’' atg rnA, assum ng
first order reacton kinet'p’s Fim j:B disPlays the Jeast
Photocan |ytic activity with e rat&constant( 1§ apout
0.0103m 1! atjgo mA under visible light illum ina
tion [t is revealed that the PhoocataPtic activity of
TQ N film decreases with Pn heam current ficrease
frangy 10160 mA
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F84 Phoocatalytic degradation rates
for he TO N filn Prepared at different

I peam caurrent

Itm Bht be exPlained by assisted On hean source
during deposition It seans that sane of the N jons and
electrons fran the Hall pn source might PRY a role in
mncreasmng the deposition ratu; the manentum transfer
OfN pn pean hampardnent on the gow ing thin fims
may reult in aho1hng more |ight jrrad Ation more e
lectron. hok Pajrs can he Lenerated n TQ7 <N\ fitn§
T «N filn deposited with on bean assisted shifed
0 the vish ke regiog and consequently gives rie © he
enhancement of the Photocata |ytic activity

4 (Conclusions

In hys Paper te influence of different jon heam
Parmmeters was mnvestBaed on Property of T{) . N
thin filns prepared by cahodic vacuum arc The crys
ta]line structure of the as deposited TQANX fiiln at Ke
annealing temperature of50)°C was examined 10 he of
anafse structure w i a( 101) Prefrential orentation
The vajues of e surface mughness R ( 100t m ean
squarey wasp 114 mm within ag @ my (o s m scan
When the on_heam assgtance was app]ied the deposi

ted nirog€en. dobPed titanja fimswere found 10 the spec
tum response of nitto€en doPed tignia fim deposited
with ioh bean assisted extended t© the Vvisible regiogl

Photocatalytic activi®y of nittogen doPed tiania fim de
creases with jon peam curment jncrease fran gp 1O
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