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ABSTRACT In recent years, plastic waste has been recognized as a worldwide environmental
issue. To solve the disposal problem of the plastic waste, alternative treatment such as the use of
biodegradable plastic(polybutylene succinate: PBS) is indeed highly in demand due to its merit of
PBS buried in soil decomposed into carbon dioxide and water.

In the present study, for the production of further functional PBS with TiO, as photocatalyst,
which shows the decomposition of detrimental organic compound and pollutant under ultraviolet
irradiation, we attempted to prepare photocatalytic TiO; coatings on PBS substrate by HVOF and
plasma spraying techniques under various conditions using three kinds of agglomerated powders
(P200: 200nm, P30: 30nm, P7: 7nm). The microstructures of coatings were characterized with SEM
and XRD analysis, and the photocatalytic efficiency of coatings was evaluated through the photo
degradation of gaseous acetaldehyde.

Therefore, such functional TiO.-Plastic composite material is expected to considerably
contribute to the reduction of aggravated environmental problem.
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Table 1 HVOF spraying conditions

Parameter Value
Spreying atmosphere Air
Q2 gas pressure(Mpa) 0.5
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 1, 4
Table 2 Plasma spraying conditions
Parameter Value
Spraying atmosphere Air
Ar pressure(Mpa) 05
Arc current(A) 500, 800
Arc voltage(V) 23
Spraving distance(mm) 100
Transverse speed of gun(mmy/s) 170
\praying pass 1, 4
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Fig.l The cross sections and X-ray diffraction pattems of
HVOF sprayed TiO; coating. (Fuel gas pressure: 0.25MPa,
1pass)

- 317 -



2044 FA St=Hols| @E=F 20044 58, MF

KWS 2004-Spring

[ a 2000m e 30nm = 7nm e  blank |
7, 0,

120

— *eo
RS S

Eiogag . v‘ .
g 80 ) .' .-
3w . 1‘. (a) 0.15MPa
< g
S o[ P20, P30 : Anatase ratio 100%
Q
QO 20 A suny

0 . R S -

] 2 4 ] '."-8 10

—

A 200nm ® - 30nm B 7nm ® - blank

120

E 100 ;: 1
g w °T
% - (b) 0.25MPa
= 60 :
- tz .
g P200, P30 : Anatase ratio 100%
8 20 avny
=R
0 -l
) 2 4 s """ 10

Irradiation time (ks )

Fig.2 The photo-catalytic decomposition characteristics of
the acetaldehyde gas by coating sprayed with various prim
ary particle sizes.
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