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Abstract

In this article, the effect of silica addition on the phase transformation characteristics of TiO,
nanoparticles synthesized by using an Oz-enriched coflow, hydrogen, diffusion flame was investigated.
TTIP(titanium tetra-isopropoxide) and TEOS(tetraethyl-orthosilicate) were used as precursors for TiO2
and SiO2 nanoparticles, respectively. Based on the results from TEM and XRD analysis, it is believed

that the silica addition on the flame synthesis of TiO, nanoparticles

reduces the particle size

distribution and raises the temperature of the phase transition from anatase to rutile. But the reduced
sizes of the synthesized particles due to the silica addition made the sintering and phase transformation

of particles more easily.
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Table 1 Experimental conditions

Flowrate (Liters/min.)
CASE Gas Ar Ar H2 Air 02
Function | TTIP | TEOS | Fuel Oxidizer
#1 0.30 | 0.00
#2 |Flowrates| 0.28 0.02 2.00 | 30.00 | 3.70
#3 0.26 0.04
Tube 3.87 16.57 70
Inner
. mm mm mm
Diameter
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Fig. 2 TEM

images of  TiOz2 nanoparticles
heat-treated at 200°C for 1 hour, with
flowrates of TEOS carrier gas (a)
OLPM, (b) 0.02LPM (c) 0.04LPM
(Scale bar = 100nm)
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Fig. 3 TEM

images of  TiO2 nanoparticles
heat-treated at 1,000C for 1 hour,
with flowrates of TEOS carrier gas (a)
OLPM, (b) 0.02LPM(c) 0.04LPM
(Scale bar = 100nm)
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Fig. 4 EDX results of  TiO2 nanoparticles
heat-treated at 200C for 1 hour, with
flowrates of TEQOS carrier gas (a)
OLPM, (b) 0.02LPM (c) 0.04LPM
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Fig. 5 X-ray diffraction patterns of TiO2
nanoparticles with flowrates of TEOS
carrier gas (a) OLPM, (b) 0.02LPM and
(c) 0.04LPM
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