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Characteristics of TiO2 Particle Generation
and Transport in Diffusion Flame Reactor
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Abstract

We prepared the nano-sized TiO; particles by the diffusion flame reactor and
investigated the effects of several process variables on the generation and transport
properties of TiOz particle. As the length from the tip of diffusion flame reactor
increases, the size of TiO» particle increases by the coagulalion between particles. The
structure of TiOz particles prepared 1s almost found to be anatase. It was found that
the TiOgz particle size depends more largely on the change of reactor temperature than
on the change of inlet TiCls concentration.
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Fig.l. Schematic of experimental setup to

prepare nano-sized TiO; particles.

Table 1. Average particle sizes for various

experimental conditions.
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Fig.2. Numbers of collection positions in

pyrex cylinder.

<

A q}

31. 43594 wgr)9 2xE%
2 dArdA /\]—%‘75} inverted diffusion flameA
AU &= E X Figl3d 49 2. Figl3
B/449 FF Hl%ol 029 7359 39y %E
Eolth B 59 98018 wAdge
SmmIP-Zo A g oh 2kt ksl WHEB }—‘1

}ﬂug, 41:

- 206 -



b g whgrlelA e Tio, YA 2 AedAY

800-] o i
-~ . L]
0() ’ \\
kY
§ 6004 .y .
§ ’ \
13 & & & E
s ] \
S 400 AP BT R W
~ « T,
e A
—m— zmm| s\
2001 & ; —A - 5mm ;‘\ u A
o AN
l / o v 10mm 2\
g/ —&— 20mm \2
o—l A 90mm -
4 -120mm

T T T T T T T

12 -8 -4 0 4 8 12
Radial Distance (mm)

Fig.3. Temperature profiles inside the diffusion
flame reactor for various axial distance for

the burner tip (fuel/02=0.2).
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Fig.4. Temperature profiles inside the diffusion
flame reactor for various axial distance for

the burner tip (fuel/02=0.14).
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Fig.5. Particle size distribution of samples collected at position ®.
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Fig.6. SEM image of TiQ): particles

collected at various positions Fig.7. XRD pattern of TiQe particles collected
(Fuel/02=0.2, TiCla=0.6mol%). at position @ and @f(eanatase, orutile).
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Fig.8. Average Particle sizes for various inlet
TiCls conc’ns as afunction of collection
position (ratio of fuel/02=0.2).
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Fig.9. Average Particle sizes for various inlet
TiCls conc’ns as afunction of collection
position (ratio of fuel/02=0.14).
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