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The effect of milling media on mechanochemical synthesis
of superconductor NbB, powder

Shigeru OKADA*!, Kiyokata I1zuM1*2, Toetsu SHISHIDO*3, Kunio KUDOU*4

Abstract: NbB, (AlB,—type, hexagonal, P6/mmm) powder was synthesizes by ball milling of niobium-bo-
ron (1:2) mixture using planetary ball mill with balls of 5 mm, 9 mm or 16 mm diameter, and the effect of the
ball size on the preparation of NbB, was examined. When milled with balls of 5 mm, 9 mm and 16 mm di-
ameters, the starting time of the NbB, formation was 20 hrs 10 hrs and 5 hrs, respectively, and the single
phase of NbB, was obtained in 50 hrs, 30 hrs and 20 hrs, respectively. The time required for the NbB, forma-
tion and the single phase decreased with the increase in the ball size. The lattice parameters of the NbB,
obtained were @ =0.3112 nm, ¢=0.3276 nm. The specific surface area of the NbB, powder decreased with in-
crease in the ball size. The average particle size of the NbB, powder obtained by milling with the 5 mm di-

ameter balls for 50 hrs was approximately 370 nm.
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Fig. 1 XRD patterns of Nb-B (1:2) mixture milled for (a) 5
h, (b) 10h, (c) 20h, (d) 50h and (e) as (d) and an-
nealed at 1273 K for 1 h. diameter of ball: 5 mm, ®:
Nb, O: NbB,
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Fig. 2 XRD patterns of Nb-B (1:2) mixture milled for (a) 5
h, (b) 10h, (c) 30h and (d) 40 h. diameter of ball: 9
mm, ®: Nb, O: NbB,
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Fig. 3 XRD patterns of Nb-B (1:2) mixture milled for (a) 5

h, (b) 10h, (c) 20 h, and (d) 40 h. diameter of ball: 16
mm, ®: Nb, O: NbB,

Table 1 Relation between the times required for the formation
of NbB, and size of used balls.
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h h
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Fig. 4 Dependence of content of iron in as-milled Nb-B (1:2)
powder on milling time.
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Fig. 5 SEM photographs of the NbB, powder obtained by milling of Nb-B (1:2) mixture with balls of (a) 5mm, (b) 9

mm and (c) 16 mm diameters. milling time: 50 hrs
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Table 2 The results of NbB, powder obtained by 50 h milling.

Diameter Average Specific Crystallite
of hall particle size surface area size
(mm) (nm) (m?g~1) (nm)
5 370 2.1 6.1
9 370 2.0 6.2
16 980 1.0 5.9
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