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Effect of depostion pressure on the morphology of TiO, nanoparticles
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Abstract Titanium dioxides nanoparticles coated aluminum oxide powders were fabricated by pulsed laser deposition
(PLD) with Nd : YAG laser at 266 nm. The Pulse laser energy is 100 mJpulse. During the irradiation of the focused laser
on the TiO, target, Ar gas is supplied into the chamber. The gas pressure is varied in a range of 1x 107 to 100 Pa
Titanium dioxides nanoparticles deposited aluminum oxide powders were characterized by using energy dispersive X-ray
spectroscopy (EDX), high resolution transmission electron microscopy (HR-TEM), in order to understand the effect of Ar
background gas on surface morphology and properties of the powders. The coated TiO, nanoparticles had nanosized
spherical shape and the crystdlite sizes of 10~30 nm. The morphology of coated TiO, nanoparticles is not affected by gas
pressure. However, the particle size and crystallinity dightly increased with the increase of gas pressure. According to this
technique, the size and crystdlinity of nanoparticles can be easily controlled by controlling pressure during the laser
irradiation.
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Fig. 1. Schematic diagram of a nanofunctional particulate
consisting of a core particle coated with nanoparticles.
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Fig. 2. Schematic diagram of PLD system used to synthesize
nanoparticle coatings.



Effect of deposition pressure on the morphology of TiO, nanoparticles deposited on Al,O, powders by pulsed laser deposition 169

g B JAshs Alo] 7hs s3]

TiO, EV,L~ WedA) S22 918l ARSI TiO, EF
o A 1oy slolA] 1100°ColA] Wb Zekznl 427
Ho® AxSTh. egiAe ok=E £el 10°Pat
100 Pa AteloflA] PLD el o3 Alxst3ith. Nd: YAG
(Thomson-CSF, France) @2 #lo|# Yog Alg-a}
Ao, 266 nme] g, 10Hz o 5, a2
2 242 10nlM ZEaint. dolA olvAl= 100
mIpuls2 FAsIoH, Z2A RS 3A7F Bt Fas)
ek EPleM - EE7EA9] Al 100 mmitt =
Bo Fejel FHE v AR shehA e £
AF& w73 (TEM, JEM-300F, Jeol, Japan)#t =] &4k
& XA #37](EDX)E ZAFSHATT.

3. 4% ¢ g

10°PllA 229 Tio, Y= =¥ YAe] TEM o]r]
AZ Fig. 3] YERYTh Fig. 3@ #EE] BE ®

(b)

A (004)

R (101)

R (111)

Aol ALO, YA FHo] °F 10~20nme] =7|S

H| 2] «1 YAFso] FH S2EH Ue RS &
s 9}°it‘r Fig. 3(by= TEMol| 2¥ & EDS=
olg&atd ZA43 tlolHE HoFal Utk o714 TiKa
o} Oka XA 2jle] Yehe 21 7122 st 53k
o] Tigt O= 4= e A= WS + 3
ok o714 TiKa X A Z=7F vlas v A8 & F
U= ol FEE ol A7] WEoE A7 T g
Cuko= TEM Z22]=2d04 Y= g3elt)h. Fig. 3(c)
A Bz uiel o] A”E ez s o] flst
of A=+ 314 S SAsITh A dEe g9
FEHE HAFAL Jon o]z Ao R o]Fojx 3]
3k olwf ¥ wEe] WA dgk
d=L*Mr 2025 Axksidon, o714 r 34 o)
) dHoA FEH7ER ] WAE o)A, L T}
Ao, A= Az W] 34(0.0251 A, 200KeV)S
Uepdct. 9] 2o mEbA A E Akt e o]
£ Table 19 YeERAT). A} 314 selozRE o
21 TiO, Wie YAkl AZAY dik2 JICPDS 7h=ol| vhe}

Cu

Al

Intensity(a. u.)
(=}

Ti
|

0 50 1000 1500 2000
Energy(eV)

(c)

Fig. 3. (8 TEM images, (b) corresponding SAED pattern, and (c) EDX pattern obtained in TEM of Al, O, coated with TiO, under
Ar pressure of 107
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Fig. 4. (), (b) TEM images, and (c) corresponding SAED pattern obtained in TEM of Al,O, coated with TiO, under Ar pressure of
100 Pa.
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Fig. 5. HRTEM image of rutile phase TiO, particle. 100 Pa
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