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ABSTRACT -

Quarternary alloys Pbl—x—ysnxGeyTe with the compositions of
lex~-y : x = 3:1, 1:1, i:3,-and l1-x-y = 0 wereAprepared by melting at
1200°C and annealed within the range of 480-600°C. Pélycrysﬁalling
X~ray difffaction study of these alloys at room temperature shows
that ﬁhe alloy are in equilibriunawith a.single phase at the stated

compositions.

Ternary alloys with x =0 (Pbl_;GeyTe) were also prepared
‘by melting at lZOOOC and annealed at 5800C for'two weeks and subse-
quently cooled in a furpace. Similar X-ray difffaction studies of
the composition at.O % mole in GeTe the alloy PbTe _exhibits only
cubic single pha#e; there is some indication that near-the transition
region of 20 and 30% mole in GeTe the alloys might be in cubic and
rhombohedral phase respectively; whereaé those with the compositions
of 40, 60, and 80 % mole in GeTe exhibit simultaneously two phases
in cubic and rhombohedral systems.

Lattice parameters at room temperature 280C of the quarter-
nary alloys in equilibrium and with a single phase were obtained using
a Guinier—Hégg XDC 700 focussing powder camera, CuKa1radiation
() = 1.5406 X), and silicon (a = 5.43088 2) as an internal standard. The-

length of the unit cell axes, a, and the interaxial angle, a, were



found to follow simplé relations :
= + +
a Al le Cly

2
. = + + C .
and q A2 ¥ Bzy 5Y

The phase-transition fractional amounts, Y s of GeTe in

Pbl_x_ySnxGeyTe for the compositions qf l-x-y : x = 3:1, 1:1, 1:3, and

l1-x~-y = 0 were found'to be 0.216, 0.255, 0.275 and 0.276 respectively, With

the fractional amount of GeTe below Yoo the alloys are in cubic phase;

above and at yt, the alloys are rhambohedral.

Phase-transition .study by X-ray diffraction at higher
temperature in the range of 2875]50C was carried out for the quarter-
nary alloys at the coﬁpositions of l-x-y : x = 1:3 using a 19 cm.
diameter UNICAM S70 high-temperature Debye-Scherrer camera, and Cuka
radiation, X-ray diffraction patterns indicate that the alloys in
rhombohedral phasé at room temperature undergo phase transition at
high temperature to cubic system. The phase- transition temperatures
were found to4be;dependent upon the fraction of GeTe present iﬁ the
alloys, and referred to possible ‘phase transition at lower temperature
to rhombohedral system for alloys being cubic at room temperature.

The transition temperature was found to follow a linear relation

T = 150 + 580y K

For Pb Te and Pb Te phase transition is expected

0.2570.6%%0.2
to be at 15C X and 26F K respectively.

s
0.25°%0.75



Lattice parameters for the corresponding alloys at high
temperature were abtained with an internal standard using silicen, of
which the lattice parameter in the temperature range of 28-620°C were
extrapolated by a Nelson-Riley or Taylor-Sinclair function, l.(c0526/
sin 6+ cosze/e).. i

The lattice parameter; a, of the cubic phase alloys increases
continuouslvaith temperature, but for the rhombohedral phase alloys

the increase in a rises at first with temperature although at near transi-

tion temperature there is no appreciably increase,
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