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These thin filins were characierized by maans of X

diffracrion (XKD} and SCanming  electnsn

applications such as ar clean-up, water puriiication,
anli-bacteria, antifopping coating, was sensors and
50 ol | 2]
When Tiy is exposed 1a light, by the absorption of
ulira band gap light @ can be excited and LENerale
electironhole (e ') pairs in the conduclion/valence
band region. The ekecironhole pairs move 1o the
surface and conven oxvgen 1o superoxide radicals
(0"} by reaction with the elecirons and M ;0
molecules 10 OH" radicals by reaction with the
holes, then this radicals can participate i ihe
photodegradalion process and oxidize the pollutan
[34]
In spite of beneficial applications. there aAre SOMe
lirnitations for using this semiconductor. One of
them i5 the mecessity of phoio activation of this
layer with UV illumination. Another is charye
carmier recombimation thar resulis in decreasing
photocatalytic activity. Some metals such A5 IO,
cobalt, and chromivm have been used as dopanis 1o
overcome these limitations. Presence of (hese
medals in the film decreases the recombination ol
elecironvhole and acis as charge separaior. The
excited  elecirons e iransferred  fram the
conduction band of the semiconductor o 1he ienl,
thus preventing recombination 3]
Thiz filmn had been prepared by differem kinds of
deposition techniques such as spuliering, chemical
vapor deposition, sol gel processing and 50 on, Sol
gel techniques have an ability for the produeciion of
homogeneous lavers at a molecular bevel, ease and
versatility of processing and lower crvstallization
temnperature [1,4]
In this curremt study, we used Palladium for
nproving antibacterial properties of T, thin film.
We prepared the TiO, thin fitm loaded with Pd,
using particulate sol gel route on siainless steel 315
| substrates, then Evaluating antibacterial selivity of
 coating against S aureus bacteria was done by static
{ antibacterial tests,

Experimental part

i The zoluticn for TiDy thin film was prepared by
| adding hydrochloric acid (HCI) 37% (Merck) 10
| tianium tetraisoproposide{ TTIPHMerck). Then
- distillated water was added dropwise 1o the solution
. wnder sfirring. The resulting solution was stirred ai
| 30°C for at beast | hour. The final molar ratio of

TTIP:HCEH O was 0.1: 0.2 - 53.3.

The preparation of Pd-Ti0), sal was similar 10 that
tof Ty sol The only difference was that
! comesponding amount of palladium acetatef Merck)

was added 1o Ti(), sol to obiain 1%wt P40} in T,
* afer caleination step.

, Thin flms of Til), and PA-TiO, were deposited

i over stainless steel 316, Plates were dipped into

- sols and after a few minules withdrawn a the speed
of Imms?, They were allowed to dry a1 room
temperature and baked ar 100°C for [0 min. Finally
they were anncaled at 550°C for 1 hour

inicroscopy {SEM |

The antibacienal assessment was carried out Lo
the effect of palladivm doping  on
semicunducior photocatalynic properties of Til,
S.aureus --a gram-positive lype of bactenia—- was
cullvvated in 2 nudstent broth (containing 10/ beel
extract, 10w/ peplone, 3g/1 MaCl) Mana-slruciured
samples were placed in a wube which conlained
suiution, Then these tubes were pul in the
incubator, being exposed 1o LY lighi a1 374
Before comting the surfice of stainless substrae
with T, it was coated with a thin silica film This
thin Ol decreases the migration of substrage
clements 1o 10y coating that has a detrimental
elfect on photocalalvtic aclivity of layer,

Efsure

FTIR analvsis was used 1o idendify the chemieal
changes which occurred in the solution Wide and
broad absorption peaks s about 576 Cin' and 1323
Cm? corespond 10 Ti-O-Ti and O-H  surface
vibration bands respectively, The absorption peak
abput 1623 Cm' i3 related 1o H-0-} stretching
vibwraticn bands {ligre 1)
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Frgira 1P T analysin of Tel, powsder

KRD pattern of layer exhibited the presence of
andtase crystalline phase. The peak a1 20=2354
corresponds 1o {101) reflections of the anatas phiase,
which has the greatest photocatalytic aCtiviry.

- 1 a
VRET e

Flgure I; XRD pattern of T, coating =
ST for | hiwr

Figure 3 illustrates SEM images of the layer that
were ancaled at 350°C for 1 hour. (a) represents the
layer withowt palladium doping and (b) represents
the layer with 1% palladium contens. The presence
of palladium is shown with white scparated panicles
in iy, film. The radivs of Pd?* is larger than
Ti*(tpg.= 08A; £y, ~0.684), 50 it is unlikely that
Pd** enter the TiO, lattice. Therefore Pd® is in
direct contact with the Tk, nanoparticle,

Foguare 1. [&]|SE W Imuages af r-u‘ i e

i) meadified with 1% Pd eormiom
Results ol photocatalytic inactivation tesss indicaled
that the samples which conlained palladium show
hle photocaalyiic actevity withowt irradiation of
U light, These zamples show high antibactersal
activity  for  eliminating  the 5. aereus bacieria
deposited afer 2 hours’ illumination with LY
radigtion, However, the relalive nurther of bacieria
which survived for Ti), coating is about $5% afier 2
hours.

with  palladium  enhances  the

The  doping
photoactivation of semiconductor by LUV, PdO-Ti0,
thin film indicated to be biocidally effective Riains
S.acreus with a 100% kill in 2 hours,
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