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Abstract

Charcoal was used as a carbon source for improving the critical current density of MgB, and the effect of annealing
temperature on the J. of MgB, was investigated. The charcoal powder used in this study was 1~2 microns in size and was
prepared by wet attrition milling. MgB, bulk samples with a nominal composition of Mg(Bg.95Co 05)> Were prepared by in situ
process of Mg and B powders. The powder mixture was uniaxially compacted into peliets and heat treated at temperatures of
650°C - 1000°C for 30 minutes in flowing Ar gas. It was found that superconducting transition temperature of Mg(By ¢sCq.05)2
decreased by charcoal additions which indicates the carbon substitution for boron site. J, of Mg(Bg95Co0s5), Was lower than
that of the undoped MgB, at the magnetic fields smaller than 4 Tesla, while it was higher than that of the undoped sample
especially at the magnetic field higher than 4 T. High temperature annealing seems to be effective in increasing J, due to the
enhanced carbon diffusion into boron sites.
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Mg(BoosCoos)y HLO] A2 gL opSa 2
th. ¥ Mg 2% (Tangshan Weiho Co., Ltd. 4=
= 9%, Y% 4~6 um)¥} B EY (Tangshan
Weihao Co., Ltd, &% 95~97 %, 4= 1 um),
charcoal &' (Showa, ¥&d $T U=<3 um)
AHESEATE (Fig. 1 &x). ga9ow Agd
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AEE S SR oEgA Ag Tz 647
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Fig. 1. SEM micrographs of (a) Mg, (b) B and (c) charcoal
powders.
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Fig. 2. (a) Ti tube used for the encapsulation of MgB, bulk
pellet to prevent it from oxidation and (b) prepared MgB,
pellet.
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Fig. 3. XRD diffraction patterns of the samples annealed at
650 °C ~ 1000°C for 30 min in flowing Ar gas.
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Fig. 4. Variation of magnetic moment as a function of an
annealing temperature of samples annealed at 650 °C
~1000 °C for 30 min (T.’s are measured as 36.9K for 900
°C undoped, 34.1K for 650 °C Mg(B.95Co05)2 33.9K for
700 °C Mg(By9sCo05)2. 33.6K for 800 °C Mg(Bg.95Co.05)as
33.4K for 900 °C Mg(BogsCoos), 33.1K for 1000 °C
Mg(By.95Co.05)2)-
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Fig. 5. Critical current density of Mg(BysCos), samples

annealed at 650 °C~1000 °C for 30 min and undoped MgB,
annealed at 900 °C.
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