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Abstract Ultrafine Al,QO; powders were prepared from AICl; and Al,(SO,); by using in-
ductively coupled plasma (ICP) of ultrahigh temperature (above 5000 K) in heat source.
The prepared Al,Q; powders had y -group (7, § and 6) phase, a narrow size distribution
and around 20 nm in meansize. It could be suggested that gas-solid reaction growth and
interparticle sintering occured at the center of ICP tail flame (X =500 mm) through the
results of deposited aggregates-flock, whisker and platy on MgO polycrystal plate. And
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the formation mechanism of Al,O; powders in spray-ICP reactor were described from

upper results.
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Fig. 1. Spray-ICP equipments for ultrafine
particle synthesis. (a) setup for powder
synthesis and (b) setup for the cbservation

of powder formation.
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Samples for synthesizing ultrafine Al,O; powders
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Fig. 3. Temperature distribution and st-
ream - line profiles to (a) DC (arc) and (b)
induced RF plasma[9].
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Experimental Conditions
procedures
Starting substances Solution Collecting

conc. (M) plate

Starting substance AlL(S0,);-14 ~ 18H:0 0.5

effect AICl;-6H,0 0.5

Particle formation AlCl;-6H,0 0.3 MgO

in tail flame polycrystal

plate
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Fig. 4. XRD patterns of as-prepared pow-
ders from (a) Al-chloride solution (0.5 M)
and (b) Al-sulfate solution (0.5 M).
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Fig. 5. TEM photographs of Al,O; powders
synthesized from (a) Al-chloride and (b)
Al -sulfate.
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Fig. 7. XRD patterns of deposited ALQ;

powders on the MgO polycrystal plate from
AICI; solution (0.3 M).
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Fig. 8. SEM photographs of deposited AlLQ,

particulate on the MgQO polycrystal plate.

(a) aggregate-flock and whisker shape and
(b) platy shape.
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