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Abstract Mg;.Zn,Sb, powders with x = 0-1.2 were fabricated by mechanical alloying in a planetary ball mill with a speed
of 350 rpm for 24 hrs and then hot pressed under a pressure of 70 MPa at 773 K for 2 hrs. It was found that there were
systematic shifts in the X-ray diffraction peaks of Mg;Sb, (x = 0) toward a higher angle with increasing Zn for both the powder
and the bulk sample and finally the phase of Mg, gsZn; 14Sb, was formed at the Zn content of x =1.2. The Mg;.,Zn,Sb,
compounds had nano-sized grains of 21-30 nm for the powder and 28-66 nm for the hot pressed specimens. The electrical
conductivity of hot pressed Mg;.Zn,Sb, increased with increasing Zn content and temperature from 33 Sm™! for x=0 to
13,026 Sm™" for x = 1.2 at 323 K. The samples for all the compositions from x =0 to x = 1.2 had positive Seebeck coefficients,
which decreased with increasing Zn content and temperature, which resulted from the increased charge carrier concentration.
Most of the samples had relatively low thermal conductivities comparable to the high performance thermoelectric materials.
The dimensionless figure of merit of Mg; Zn,Sb, was directly proportional to the Zn content except for the compound with
Zn=1.2 at high temperature. The Mg; ,Zn,Sb, compound with Zn= 0.8 had the largest value of ZT, 0.33 at 723 K.

Key words mechanical alloying, thermoelectric, Mg;Sb,, zinc.
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Fig. 1. XRD patterns of the mechanically alloyed powder samples
with the composition of (a) x=0, (b) x=0.4, (c) x=0.8 and (d) x
=1.2 in Mg;Zn,Sb,.
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Fig. 2. XRD patterns of the bulk samples with the composition of
(@) x=0, (b) x=04, (¢c) x=0.8 and (d) x=1.2 in Mg;,Zn,Sb,.
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Fig. 4. Electrical conductivity of Mg;Zn,Sb, as a function of
temperature.

Table 1. Hall mobility and carrier concentration of Mg;.Zn,Sb,
compounds.

(em*/Vsec) n(cm™)
Mg;Sb, 1.08E + 01 1.92E + 17
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Mg, sZn; ,Sb, 1.59E + 01 5.10E + 19
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