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Abstract

For the production of functional TiO,-biodegradable plastic (polybutylene succinate:PBS) composite
material with photocayalytic activity, we attempted to prepare TiO» coatings on PBS substrate by HVOF
and plasma spraying techniques under various conditions. The microstructures of coatings were characterized
with SEM and XRD analysis, and the photocatalytic efficiency of coatings was evaluated by the photo
degradation of gaseous acetaldehyde. The effects of primary particle size and spraying parameters on the
formation behavior, photocatalytic performance of the coatings have been investigated.

The results indicated that for both the HVOF sprayed Pi and Pip coatings, the high anatase ratio of
100% can be achieved regardless of fuel gas pressure. On the other hand, the HVOF sprayed P; coating
exhibited a largely decreased anatase ratio (from 100% to 49.1%) with increasing the fuel gas pressure,
which may be attributed to much higher susceptibility of heat for 7 nm agglomerated powder. HVOF sprayed
P00 and P3p coatings show better performance as compared to that of plasma sprayed Pip coatings owing
to the higher anatase ratio. However, the HVOF sprayed P; coatings did not show the photocatalytic
activity, which may result from the extremely small reaction surface area to the photocatalytic activity and
low anatase ratio.

*Corresponding author : hsbang@chosun.ac.kr (Received May 9, 2006)

Key Words : TiO»-biodegradable, Plastic photocayalytic activity, HVOF spraying, Anatase ratio

g0 =27 R Yol 428 % ot

B AToNE s e N 5RS Ze oy
A 7154 BRARE AR 9, B AR
Huo] sh5ala dAdHE & & dE ol g

LM B

AT BEEAY A¥eE WedEde AA F

HA71E wiEARE 787 Jide 2o HA=
dEsa gl oled EAE AN AsiM AA,
FAEAES 23, AAT 7 A& AR AHH =R,
FAEdE SRR &3 #H77L 8old AR A

KEEREETE F24% F5%. 20065 108

LA S o83, Ad «3F FRAY EZerg
(Bio-degradable Plastic) E®e] FZv) wrgl-9g
Yl TiO: #4192 Al 7333 € 714
A Bo] 3 wT Ze2H AFE A=

405



58

o
Job
=

-9 3k A . Akira Ohmori

ol AMEZolE B9 ZEaEd £7o] AMEsia,
AHEE Zof dPgA) vlAE o8 B(H0)H olxt
JEAEZ(CO) EaHER HrA)s} foldta, o)
LAEHE Fadke &0 & vEie TiO: &
AtgEre A EAe) ool 2d5e] g o
BARA Mo FEE 71%S A Eut dLel 4
234 ZaaE A 71AH E4do] Hold A2k
Agel Aggo] rhesidel wal MEE TiO~ A%
A EFehad AR FHEAERAY HLHY
7t g AeZ 7ldigoizit

2 d7ME tirleg 49 Zae HrHE ¢
71AAE EAo] $3 7153 TiO- LG H3A

Z st olo) W3 TiO, SALRHEDSY Y3
7Z W3 (200 nm, 30 nm ¥ 7 nm) ¥ X123 9
Fo 2 sy 9 FEu| 544 tistd n@stn

A s,

o as
o o Mg

>

i

2. &

P

21 MEdM Setag J(x 9 A

I

71z AR Zek2E " Trade Name © Bionolle,
50x50x5 mm _ (FBfIiES T8, 8% © Polybutylen
Succinate, €3.: 387K)& A3l n, AMHESH A
34 FetaEe] sleke] 2 XA IAEHE 47 Fig.
13+ 29 =A8KAThH

Fig. 32 A&4d Eepago iy & o=z
A, % 67 B BEE A9 B3t Weso] 4
3 Fo= FdE S g & 4 it

Q Q |
+CACH2C—0O«<CH,%0%

Fig. 1 Chemical formula for bio-degradable plastic
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Fig. 2 XRD result for bio-degradable plastic
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Fig. 3 Decomposition process of bio-degradable
plastic with time
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Fig. 4 SEM images of agglomerated TiO2 powders.
(a) P; powder, {b) Ps powder, (c) Pagpo
powder
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Table 1 HVOF spraying conditions

Parameters Value
Spraying atmosphere Air
02 gas pressure (MPa) 0.5
Fuel gas 70%C2oHz+30%CsHs
Fuel gas pressure (MPa) 0.15, 0.20, 0.25
Carrier gas pressure (MPa) 0.2
Spraying distance (mm) 100
Transverse speed of gun (mm/s) 170
Spraying pass 4
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Fig. 5 Decomposition test of acetaldehyde gas
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Fig. 6 Cross section and X-ray diffraction patterns
of TiO: coating sprayed with agglomerated
powders(Paeo) with pass, (a), (b) Cross
section, (c), (d) XRD result
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Fig. 7 Cross section and X-ray diffraction patterns
of TiO2 coating sprayed with agglomerated
powders (Ps) with various fuel gas pressure,
(a)~(c) Cross section, (d)~(f) XRD result
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Fig. 8 Cross section and X-ray diffraction patterns
of TiO2 coating sprayed with agglomerated
powders (P;) with fuel gas pressure,
(a)~(c) Cross section,(d)}~(f) XRD result
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Fig. 9 Decomposition test of acetaldehyde gas for
TiOs coatings sprayed with three different
agglomerated powders (P, Pso, P7), (&)
fuel gas pressure 0.25 MPa, (b) fuel gas
pressure 0.15 MPa
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