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Effect of Flame Temperature on the Characteristics of Flame
Synthesized TiO, Nanoparticles
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Abstract

In this work, TiO; nanoparticles were synthesized using a Ny-diluted hydrogen coflow diffusion flame.
The effects of flame temperature on the crystalline structure and the size of formed nanoparticles were
investigated. The maximum centerline temperature of the flame ranged from 1,920K for He-only flame
to 863K for 81% Nj-diluted flame. The morphology and the crystal structure of TiO» nanoparticles were
analyzed by a TEM and a XRD, respectively. The particle size distribution was also measured by using
a scanning mobility particle sizer (SMPS). The mean particle diameter was calculated from the TEM
images depended on the flame temperature, having minimum at about 1,200K. Based on the SMPS
measurements, the mean particle diameter of TiO, nanoparticles at flame temperatures > 1,300K was
smaller than that at flame temperatures < 1,300K. From the XRD analysis, it was evident that the
anatase fraction increased with decreasing the flame temperature. The portion of anatase phase in TiO;
nanoparticles might be greater than 80% when the flame temperature was lower than 1,000K.
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Fig. 2 A direct photograph and a schematic diagram
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Table 1 Experimental conditions
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Flowrate (L/min) N;
Case Ar H, N, Air dilution(

(TTIP) %)

#1 0.2 4.0 0.0 30 0
#2 0.2 3.0 1.0 30 25
#3 0.2 2.0 2.0 30 50
#4 0.2 1.5 2.5 30 63
#5 0.2 1.0 3.0 30 75
#6 0.2 0.75 3.25 30 81
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