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Abstract The formation of n-TiO; powder by oxidation of Ti-ethoxide vapor in a flat flame burner reactor
maintained under 20 torr has been studied. The produced powder were characterized in terms of crystal struc-
ture, chemical composition by XRD and TEM. The results showed that the powder consisted of loose agglo-
merated anatase and rutile particles and their size were about 10 nm and 20 nm, respectively. In the course of
synthesis, changes of the flame color were happened to each condition during heating up the bubbler. The
flame color transition phenomena revealed that a critical precursor delivery rate was needed for the powder for-
mation (obtainable powder yield). The critical precursor delivery rate was estimated by a simple function of
the bubbler temperature and the carrier gas flow rate. The critical precursor delivery rate was reviewed as an

important variable of the nanopowder synthesis.
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Fig. 1. Schematic of the low pressure flame reactor with cooled substrate.
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Fig. 2. TEM micrograph of the n-TiO, powder pro-
duced by low pressure flame.
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Fig. 3. The photos of the precursor doped flame (a) be-
fore and (b) after the transition point showing the yellow
— white color transition.
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Fig. 4. The variation of the temperature and the pres-
sure of the bubbler with increasing the bubbler tem-
perature during synthesis.
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Fig. 5. The transition temperature measured from the
peak of the bubbler pressure during heating up the
bubbler.

ghozA 4717} fol@ 2r)e] Edo] ke A
A7) Az GAske Ao olsEE 4
o ehsith. &, A4 W ol4ke] FAelME &
£H 02 B AR 5 2lee el
A7) AP sk (] Be 2 E)e kA getol
21l we} zhaske A%e vehisich ol
Asre moh s s Slsjel wEe) e
sE v Qs e 24T o8 Suks &
ol weh Uehigichad 5). el Viehd Ay
$4e Adehe AL Lalagael duldshs
Aee HolFT Qiek o714, B e guEs
AT 3712 §3F& A (13 o] b7kl fo
3} B e)e] Eol Slalel AW L 1T W, 29
soll Viehdl WSS B4 A7 A9EEE 2
Zale 2A0 A7 o] R ool Brha,
shodaiabe) mshd e o] YuksiA| AAE] A%t
sl A AT ADEE, vhA] Behd LA ¥
YRS 18 B ) ATA) DAFEES oJulshe
Holek. oleiqt el thgt UL theT} 3] AT
ARGEE o SAANE Faled TAls} Hlck.

33. 9 HTH HYSE

MEeE o) gatod S ATAE FRY AL,
A7 ADEEE Theah 2L A A% Fotol
AR

Journal of Korean Powder Metallurgy Institute

400

Fit method: Levenberg-Marquart
a0l  Chi’=153069

A -4750 0
B -4.82 10
200 4 C 24.93 +0.0011 »

100 /

Equilibrium vapor pressure(torr)

e
; 4
e
[ -
0 s = T T T T
120 140 160 180 200 220 240
Temperature®C

Fig. 6. The calculated equilibrium vapor pressure of
the Ti-ethoxide with increasing the temperature.
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Fig. 7. The transition temperature data (Fig. 5) and the
iso-concentration contours calculated from the bubbler
and vapor pressure data by the precursor delivery
equation.
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