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Abstract Direct solid state synthesis by hot pressing has been applied in order to produce high efficiency

Zn,Sb, bulk specimens. Single phase Zn,Sb, with 98.5% of theoretical density was successfully produced by

direct hot pressing of elemental powders containing 1.2 at.% excess Zn. Thermoelectric properties as a function of
temperature were investigated from room temperature to 600 K and compared with results of other studies. Trans-
port properties at room temperature were also evaluated. Thermoelectric properties of single phase Zn,Sb, mate-

rials produced by direct synthesis were measured and are comparable to the published data. Direct solid state

synthesis by hot pressing provides a promising processing route in this material.
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Table 1. Sample designations and nominal compositions
used in direct synthesis by hot pressing

Excess Zn (at.%)

Sample Zn (at.%) Sb (aﬁ,%) over stoichiometry
DS0 57.1429 42.8571 0.0
DS1 57.6429 42.3571 1.2
DS3 58.6429 41.3571 35
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Fig. 1. DSC results on heating; (a) cold pressed compact of
stoichiometric composition of Zn,Sb,, (b) directly hot
pressed at 674K/24hrs using nominally 1.2 at.% Zn rich
composition.
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Fig. 2. XRD patterns of directly hot pressed specimens; (a)
stoichiometric powder mixture, (b) hot pressed with sto-
ichiometric composition at 423K/24 hrs, (¢) hot pressed
with stoichiometric composition at 673K/24hrs, (d) hot
pressed with 1.2 at.% Zn rich composition at 673K/24hrs,
(e) hot pressed with 3.5 at.% Zn rich composition at 673K/
24hrs.
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Fig. 3. SEM micrograph of directly hot pressed specimen
using nominally 1.2 at.% Zn rich composition at 673K/24
hrs.
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Table 2. Thermoelectric properties of directly synthesized
specimens at room temperature

o S (5]

Sample WVK) (@ em™)  (1WhemK?) Phases

Ref.[4] 113 500 6.4 €
DSO 753 146.7 0.8 B
DS1 141.6 302.2 6.0 €
DS3 146.6 2415 5.2 etZn
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Table 3. Transport properties of directly hot pressed Zn Sh,
at room temperature

Sample Hall coefficient Hall mobility congzr:rtlrzrtion
R, (cm’/C cm?/Vsec 5
o (i) ¢ ) )
Ref.[4] - 30 910"
DS1 0.106 47.55 5.89x10"
DS3 0.160 38.63 3.91x10%
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Fig. 4. Thermoelectric properties as a function of temper-
ature in directly hot pressed(DS1) specimen; (a) Seebeck
coefficient, (b) electrical conductivity, (¢) thermoelectric
power factor.
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Table 4. Thermoelectric properties of directly synthesized specimens at 600K

Sample . (m\O/t/K) (W"Gcm“) (mW/?:sz) (mW?LmK) zr Remarks
Ref.[4] 185 330 13 7 -0 Measured
Ref[2] 205 88 37 7 032 Estimated

DSI 206.7 3274 13.98 74 12 Estimated

*denotes that A was estimated from the graph of thermal conductivity as a function of temperature in reference 4.
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