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Abstract

In this study, we investigated photocataytic ability of plasma sprayed TiO, and Ag sputtering TiOx(Ag-TiOy)
coatings. A sputtering processes were adopted to coat the surface of TiO, with Ag(99.99%). Ag was
sputtered at 10mA, 450V for 1~11 seconds. TiO. and Ag-TiO. coatings were heat-treated at 250, 300, 350,
400°C for 0~240seconds. Photoelectrical conductivity was measured by four-point probe, and photodegradation®
was caculated by UV-V is spectrometer. Microstructure observation of TiO, and Ag-TiO. coatings were
investigated by SEM. Crysta structure of TiO, and Ag-TiO, coatings were investigated by XRD.
Qualitative analyses of TiO, and Ag-TiO, coatings were conducted by EDX. When TiO, coatings were
heat-treated at 350°C for 30 sec, photoelectrical conductivity and photodegradation were best. And in XRD
analysis result, (101)/(110) relative intensity ratio of TiOy(rutile) was comparably changed with photoelectrical
conductivity. When Ag-TiO. coatings were heat-treated at 350°C for 30 [sec] after sputtering Ag for 7 sec,
Photoelectrical conductivity and photodegradation are best. Surface of coatings in such condition has very

small and uniform Ag particles.

Key Words :

LM

A7l Eshe ofF A2 71 Btk olF T 5 gl
T IS ol ATt e, @veke
WA e TR 2ol AW HiH. o9 2
o2 7V divse e AeA wr7kae Wl 5
SR Qe WAse vkl oJg tir] e Ha, b
5 ool oJgk pAedoltt. HE S dds=
&3 Wte w2 F5| 1zl F5TL 9

Photoelectrical conductivity, Photodegradation, TiO,, Plasma spraying coating

&) (photocatalyst)” = aFehureo] P o3t w7
o] F oUAE Fgete] REge] & dojuesE w9}
Fe FaAY €E2 2 Ti0y, ZnO, W03 CdS 5ol

Stk el TiOE AR TE Eulse we
o Zu) Alo] Mol Balslo] falF oL
WA WA 54 2A0w w0 Ta 1 o
= Edol B Gof 4890 oh. ARarRe o2
it W, TNOAEE T SujE3) sl

g wolw AWIE Ve ol UTHOR A8

Eloil
()

o

WL

Journal of KWJS, Vol. 27, No. 2, April, 2009



TiOz B Ag =HHT-TiO:

Sepzrt gabsle] BAF L BE

s 573 39

g g glor, 29 P9 (400melsh o] W
2 ot A3 A s Holn fr]EdE Al &
Atk A, 58914 agla b g, A-e 7H4
o]g-9] go|4, HFA uitol| Bol AHE-E oA
29 Y &o] TiO, HH| B34 F&o| FEL
olzoz FEH o] TiOol AAE AlF3sHA =
E AL TiO, FHANE Bl 2o
»‘ﬁ% AT = EAEH = ol&std TiO, d9s &
dstoem, TiO9 J*ZdEE Hlles A7
Aal FEFm Aeo] F FEIRIAE HriEE DA<
AgIFRZUE ZAL -EM#%#EH SAF 2 Ag 29H

FECER SR ES R ERES R
g9l AelAE AEstad gk oleld Axe =
912 S5 oby ool ubrl ¢

2. Mgy

21 AMEMEZE

B Ao AMgE BAlE A8 Al 1100 55 AHS
staL, EAF AAE mlA 23] J\ﬂr A3 A7 544 ¥
FEs F7E 98] 10 mm*10 mm*x6 mm F7| =
71Al 7Vt ARgStATh SAREES Sulzer Metco
Abe] TiOy(Rutile) & AH&FATH © %2 33.7~
T0ume] BXE 7N J8EE] 5= 99 %olitelth

FAS7E 8l 50TeA 12417Hs<t
on BEAle SARA I9 AW H3
7171 98 EeAE(SiI0)S atgn” gx

AAE $al owliﬂr UIZE 259
Aﬂfﬂé}s&v}. TiOo2] &AM e PA3& el ue,
%o Fefznl A4S AAISITE Table 12 E8t2
n} gAke] Zelt),

SALo] ko] Oﬂﬂﬂ 5= 250, 300, 350, 400C
oAl AIZEE 30%oNAM 2402714, ES7IE AF
(5x107 torr) w Axsiat. B84 3459 Agrt
TiOz &AM Yol x| geks H7] flsted &4 &
Hol| DC-2EH & AAISIAT

2~HEE  targete Ag(99.99%), AFELIE=
3.0¢10° torrglem Hapde 271e 10mA, 450V,
AHEE AR 1~11%2 ANt 3e2e] A
A BERS Bk gt AVRER ZHe 4
point probe WA & Mitsubishi(Z¥)Ale] MCP -

HL~

REIEHE - REHEEE 2746 258, 20094 41

Table 1 Plasma spraying process parameter

Ar gas pressure (mmHg) 3x10°
H2 gas pressure (mmHg) 7.5x10°
Spraying atmosphere Air
Spray distance(mm) 175

Spray angle(°®) 90
Arc current(A), voltage(V) 400, 64
Powder feed rate (g/min) 45

T600< A&-3H4Th,

FAEEE Fdo] gle "o AHER SHA <}
7ol 320~400mms! 15W UV #Zo] FUL 2A}
Po wo] ArHAEE S| k] A2 319

TiOz &AHFERS] Fals (degradatlon) RB
(tetraethylrhodamine)®] &3l /‘E‘?ﬁ% =3 #7) s
Att. RBEALS 10°M ¥%9 F8doz 31X s}
AHESFATE Ealls ARl ARE-S ﬁ%% 320~400
nm 3FZ 7= 15W UV HZE 2835151 om o]
o o] dof o3 ¥ 4—%
< 53 18CE fAlsH-
Al@g 9o dof gk JE= i}‘?lﬁm
£ o]&st] Al@staTt. *SH%—?: 3 =A (UV-Vis
spectrometer) & ©|-&35}] &
zto] &= Folsiitt. Fig 12 &3 =,
RBO &=7F 10°M, 10°M, 10 MY 759
£ %3 dolt) 7]|Edl| 2 A FAS
AAE o] A 7]Eo] FHE o] glen=g
FolHE Ba7} o] FolA714 9] Aejel 10°M RB
do] FAEES 100%= 7HFeldch wE] 10°M
RB &9 FF=E 10%, 10'M RB £99] F3=

12

jg
E
o
)
i
t
£ 1o

> mot ofo of
o o

(e ot
o}:o e 2

3t Table 2& 334w 2323
oJt},
4 -5 —6 E
—*¢—10 M —*—10 M —*—10 M

5]
(0]
§ i )f %
5
: \

o

450 500 550 600 650
Wavelength,

Fig. 1 UV-spectrometry results as a function of
RB solution concentration
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Table 2 UV-Vis spectrometry results of RB solutions

Concentration Absorbance %
10-5 M 3.5 100
10-6 M 0.6 10
10-7 M 0.3 1
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Fig. 2 Photoelectrical conductivity of TiO2 coatings
as a function of heat treatment conditions
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Fig. 3 Degradation for 8 hours on TiO: coatings
as a function of heat treatment conditions

Fig. 4 Surface microstructures SEM images of heat treated TiOs coatings at (a) 300C, (b) 3507,
during 30 s
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