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Abstract: We fabricates the TiO, thin film from anatase phase TiO, powder having good photocatalytic
property using aerosol deposition method at room temperature. Aerosol deposition method, which sprays
an aerosol powder with ultrasonic velocity and deposits a thin film on substrate at low temperature, has
the advantages of low thermal stress and low cost. To fabricate the TiO, thin film, the aerosol bath pressure
and chamber pressure were 500 torr and 0.4 torr, respectively. The difference of aerosol bath pressure
and chamber pressure accelerated the TiO, nano powder to ultrasonic velocity through the nozzle of
0.4 mmx10 mm and TiO, thin film was finally formed. SS mesh with diameter of 50 mm was used as
a substrate to apply the TiO, thin film to water quality purification. The raw powder was dehydrated for
the good dispersion of TiO, powder. To suppress the formation of second particle, the powder was
dispersed for 90 min in alcohol bath by ultrasonic treatment and desiccated. The grain size of 1 pm was
observed in TiO, thin film deposited on SUS mesh by scanning electron microscopy (SEM). The anatase
phase of TiO, thin film was also observed by X-ray diffraction (XRD) and the anatase phase of raw
powder was nicely maintained after acrosol deposition. The results are applicable to water treatment filter
having photocatalytic reaction.

Keywords: TiO, powder, Aerosol deposition, Photocatalytic, Low temperature, Filter

*Corresponding author
E-mail: cwy@kangnung.ac.kr

55



56 A4 - DNE -

LEY o] ey 874 o) FEH
Al |Gl gk A4lo] WolA A HAUY 22
QA Ao = T3t N2 FELE
TS B3 AAZ F U ERS A HAL, 2
43 TIO, &0l A7kl A Fal3taA AE e
E2EL Beldle 42 S /R ke A
7A3HA HA . 53] TiO+= °FUEHA| (anatase), T
9 (rutile), 2 5-7}0] E(brookite) -2 7HA ™ 2 =
oA obtberA] Aol Mg B BP =T Fol oh
ERA el £2-S o] 83t A7 Bol g o]
AT M R FL TO, ¥EE o83 d
F7F ol MY Yo 1 59 312l aer-
osol deposition -2 ©]-83te] vt Az o =
A AEg A3t T o] aerosol deposition H-&
=5 A5 F2t Fol AHS-E X E cold spray
B AEE 383 AeR, HZ dEY 4y
7€ T AFAE U R A7 dFAE 93]
@?—7]— }\] 7(1-5] O]T‘E PU} Zi]— tﬂ-tﬂ 0]]:]- 8-10) 0]

D U 3 V1L nUAe FE Y VE E
g olgd o oAAYE TV 2w

A &3 PR 7o) kA HEe) 98 ¢
A} 7HEE o] 83 S WHOEA AT E o] $A
uk, “ﬂﬂ‘/]z% %—l:’r: 3] FHEEH UAA FrhO
AT eE L2 2Z0 w2 thermal stress
o —Jd TARE 3taL, 34 BHE ZAAaA
71312}, M2 )
&

sition WH & 9]

N

H<el A2 aerosol depo-
o] 222 SUS mesh7]|# &

3
o 52

5t

X-Y-Z stage E
™
X

Chamber

N

[~ Substrate

™ Nozzle

Operation
system

%2

- 773Y - A9

o TiO, BFeke- A 234t} o8 Tio, greke 4

Age e 29 &84do] Zgdrh
2. AlEEHY

A2 offZE ZAAYE WHL 2 2ol &
2 a5t Ho| B3 FAF &bl &g SUS mesh

712 23 TiO, Bt te] g S A ®
ol e}, 2849 £E2 TO, £do] 73] %
o v AYE S ZA A 5 Aok Fig
12 Aol A& aerosol deposition 52 ]
o] /N %= ¥ aerosol deposition H 2] NE L=, &
Zu] TiO, 98 Eoo] A% 7t29 34 4+ torr
AE2 294 A Yol =58 53 7I&HH,
400~1500 m/s¢] Z34 0 2 FZv) TO, ¥ Lo
FALE o A2t 7] TL}O]L} mesholl &3}, &
Al FEu) Tio, B2e] S5 dHA) &= ®
< g A= Z‘ﬂ%ﬂ‘ﬂ 45 4
I 2N Y5 FEH 22 54

9 A e 2 vpuhe JROINE Bg 5

o 2i J,.
30 N, g8
102 b o
Wl EL ook ox

J

< aerosol FENZ FA]3}7] ¢l
5101 %‘\t —’T—l‘%a 11]743}04 o] xk
S A Aok §H_’, °]U1 3’“5‘ 012} 2us

EURS PANEIPARS R PAE-S ”’Eﬂl 6P7] A aiA

% aerosol deposition
he

st 25 P

High-speed jet stream of

Rectangular-nozzle
ultra fine particles

(0. A X 10mmy) .
(maximum velocity 600mys,
using He gas)

(Film thickness controlled by traverse speed)

Fig. 1. (a) Schematic diagram of the aerosol deposition equipment, (b) principle of the aerosol deposition method.
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Fig. 2. TiO; thin film from photocatalytic TiO, raw powder
obtained by ultrasonic and drying treatment.
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Fig. 3. XRD patterns of (a) TiO, raw powder and (b) TiO,
thin film from photocatalytic TiO, raw powder obtained
by ultrasonic and drying treatment.
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Fig. 4. SEM images of TiO; thin film with various annealing temperatures. (a) as-deposited, (b) 300°C, (c) 400°C, (d) 500°C, (e)

600°C.
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Fig. 5. XRD patterns of TiO, thin film with various

annealing temperatures. (a) as-deposited, (b) 300°C,
(c) 400°C, (d) 500°C, (e) 600°C.
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