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Synthesis of MgB2 powders by ultrasonic spray pyrolysis
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Abstract: Spherical MgBs powders was synthesized
with the ultrasonic spray pyrolysis (USP) process
using aqueous solutions of boron and magnesium
ion. The properties of synthesized MgBz powder
were characterized by XRD, SEM and EDS. A small
amount of MgO was detected as the secondary
phase out of the synthesized powder and the ratios
of MgB2 to MgO increased with increasing furnace
temperature. The particle size and morphology of
MgB: powder were investigated with varying molar
concentration of the boron and magnesium solution
and furnace temperature between 600T and 1000C
in Ar/Ha. The average particle size of MgB: showed
narrow distribution ranging from 300nm to 400nm.
The morphology of particles exhibited mostly
spherical shapes and uniform distribution.
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Fig. 1. Ultrasonic spray pyrolysis(USP) is composed
of the main components of the equipment (furnace
with three different thermal zones, carrier-gas (air
flow) and filter system for produced powders).
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Fig. 2. SEM images for MgzB205 powder prepared
by ultrasonic spray pyrolysis at 900C (Mg:B = 1:2,
0.1mol/L, solvent: H:0).
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Fig. 3. Particle size distribution data for Mg2B20s5
powder prepared by ultrasonic spray pyrolysis at
900C (Mg:B = 1:2, 0.1mol/L).
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Fig. 4. XRD patterns for powders prepared by ultrasonic
spray pyrolysis at 900C and 1000T (Mg:B = 1:1,
0.1mol/L).
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Fig. 5. XRD patterns for powders prepared by ultrasonic
spray pyrolysis at 900TC (Mg:B = 2:1, 0.1mol/L).
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Fig. 6. SEM images for powders prepared by ultrasonic
spray pyrolysis at 900C (Mg:B = 1:2, 0.1mol/L,
solvent: ethanol+H:20).
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Fig. 7. XRD patterns for powders prepared by ultrasonic
spray pyrolysis at 900T, and Post heat -treatment
at 750C/10hrs(Ar/4%Hs).
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Fig. 8. SEM images for a) powders prepared by
Post heat treatment (750C/10hrs, Ar/4%H
condition), b) Particle size distribution data.
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Fig. 9. Temperature dependence of the magnetization
at 10 Oe of the post annealed MgB2 powder.
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