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Dispersibility of Titanium Dioxide Slurry and Influence of Primary Particle Diameter
on a Spray Film
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Synopsis:

We have reported that it is possible to form a porous titanium dioxide film on FTO glass
by spraying using a high-speed flame spraying method as materials using of TiO, slurry.
However, it is difficult to optimum design of the film structure depending on the application,
because there are many unclear points about the film forming mechanism. In this study, the
sprayed coatings obtained by spraying the primary particle diameter and each different of
slurry dispersion on the FTO glass substrate, which were evaluated and were investigated
on the effects of slurry setting. As a result, it was clear that the particle size distribution of
slurry affected film forming speed. It was also clear that the diameter of a primary particle
affected film's surface coarseness, adhesion, and transmissivity.

S —E AW BT L— AREREIC LY . 5

AT Ly AUl R D fakRiias

LENRONEE, BIBERMABUEN A4 20 RRE TRk

BT Z A FAR(FTO:Fluorine doped tin oxide)_I-
(CTRETF VBRI D Z 2R L TS Y,
LI G, FOREA T = X BTN TR
W% <. MBS T B O ik it 2179 £ T
DYFRERFRIENENDORBURTH 5, > T, AT Y
—MEID DS TR, AN SRIFE L E1T O
R D, £l AROMED R ORI A2 115D

50

FREOBEARSE R ATV —ITEENDHRLA- DI
eI KO —ohE TR DS B 36 X OVEAS 1 (2 -
R D FBIT OV TR LTz,

2. BHERIZKBZEBIEF 2 VIEDORAK
FIH Uo7 L— DR E ORSE % Fig.l 101



T, AT U —INVAOEERIIERIT TG (T
TP OEA LT,

Slurry feed throat:
Tip

Slurry feed throat

Standard
A
S D 4
S oy

Titania nanoparticle

e

Combustion Barrel

Iroom |
Nozzle

Fig.1  Schematic illustration showing structure of
HVOF thermal spray gun
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Table 1 Characteristic of various materials
. Mean particle
Material . Company
size(nm)
P90 14nm NIPPON AEROSIL
F3 40nm SHOWA DENKO
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Fig.3  Schematic illustration showing scratch examination
using pencil
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Fig.4 Particle size distribution when processing time is
changed (a)0h, (b)1h and (c)6h
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Fig.5 Mean particle size of each processing time
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Fig.6 Relation between processing time and film thickness
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Fig.7 Film forming mechanism of slurry spraying
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Fig.8 Relation between film thickness and
surface rough degree
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Table2 Result of scratch examination using pencil

O-+Passing
X+ Failure
HB F H 2H 3H 4H
P0 0 0 X X X X
F3 0 0 0 0 0 X
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Fig.9 Relation between film thickness and transmissivity
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