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Abstract

Synthesis and process development of nano-sized Ti powder by SFE(Sodium/halide Flame Encapsula-

tion) method were investigated. Four concentric coflow burner was used and its flame configuration was TiCl,/ Ar/Na/

Ar in order from the center. Flame has been controlled by the various processing parameters such as temperature of

burner and flow rates of both TiCl(g) precursor and Na(g). It was found that vellow-colored flame was shown in the

flow rates of 70cc/min of TiClg) precursor and 2 £ /min of Na(g) which were regarded as optimum flame condition.

The powders encapsuled by NaCl were produced having the average powder size of 250nm. The results of X-~ray dif-

fraction showed that powders from the optimized condition consisted of pure Ti and NaCl. TEM analysis confirmed

that the several Ti powders of 20- 100nm were encapsulated with NaCl. After removing sodium chloride by heat treat-

ment, the spherical Ti powders with the size range of 80 to 150nm were obtained.
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Fig. 1. Nano-sized powder synthesis is to encapsulate the powders in situ with an appropriate material ¥

(a)

(b)

X—{ Valve

Mass Flow
Controller
o
\N_//
S
TR "
Na Vapq‘nze T r
% il #
MrL | -
R AN
[MEC] Ar z |“" | <
+ +m +
L 2 2 S z
&
pe

Fig. 2. The schematic diagram of experimental apparatus(a) and coflow diffusion burner(b).
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Table 1. The synthesis conditions of process variables(unit of flow rate : scc).

AN 393

TiCL+ Ar Na+ Ar Inner(2nd) Ar | Outer(4th) Ar Phase Remark™ "
Condition 1 70 below 1500 1000 20000 Ti, NaCl TiCl,+ 2Na—
Condition 2 70 1500 1000 20000 Ti, NaCl TiCl,+ 2NaCl
Condition 3 70 2000 1000 20000 Ti, NaCl
Condition 4 70 2000-2500 1000 20000 Ti, NaCl. Free Na,
Condition 5 70 3000 1000 20000 Free Na NaOH
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Intensity (arb. unit)

Fig. 3. X-ray diffraction pattern of as-produced powder under
conditions of Table 1.
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Fig. 4. The temperature profiles along the axial distance as a
function of radial distance at the flame condition 3 of Table 1.
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Fig. 5. SEM imagel(a) and EDS spectrum(b) of as-produced
powder collected from flame condition 3.
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Fig. 6. TEM image(a) and EDS spectrum(b) of as-produced
powder collected from flame condition 3 (TEM grid was holey
carbon on copper).
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Fig. 7. TEM image(a) and SAD pattern(b) of as- produced pow-
der collected from flame condition 3.
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Fig. 8. TEM image(a) and EDS spectrum(b) of as-produced
powder collected from flame condition 5.
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Fig. 9. TEM image and EDS spectrum after the salt is removed
by sublimation at 800°C in vacuum.
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