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Abstract

The Pd-Te system has been investigated by differen-
tial thermal analysis, X-ray diffration, electron probe
microanalysis and reflected light microscopy. New

phase relations in (-50at.9% Te portion of the binary
system are proposed. Eight binary phases exist in the
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system:Pd,;Te,, PdyTes, PdsTes, Pd;Tes, PdyTe,,
Pd;Te,, PdTe and PdTe,. Of these, Pd;Te; is a newly
reported phase. Pd;;Te, is cubic, space group Fd3c,
with a=12.678(5)A. The X-ray powder data of
PdgTes, indexed on an orthorhombic cell; give a=
12.843(3), b=15.126(3), c=11.304(2)A and those of
Pd;Te;, indexed on a monoclinic cell, give a=7.444(1),
b=13.918(2), c=8.873(2)A. B =92.46(2)°. Some
physical and optical properties of synthetic phases in
the system are also reported.

INTRODUCTION

The phase diagram of the Pd-Te system by Med-
vedeva et al.” for the range between 20 and 100at.%
Te illustrates the phase relations among six previously
reported phases:Pd;Te, Pd;Te, PdsTe, and
Pd,Te”;PdTe”; and PdTe,”. Phase relations between
PdTe and PdTe, were reinvestigated by Kjekshus and
Pearson” and Hoffman and MacLean® partly because
the field bounded by the liquidus and solidus curves of
the PdTe and PdTe, phases in Medvedeva et al.’s dia-
gram is a 3-phase area(PdTe-+PdTe,+liquid), violat-
ing the Phase Rule, as pointed out by Elliott”. Kjek-

shus and Pearson® found a continuous solid solution
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between PdTe and PdTe, above 660—670°C and res-
tricted homogeneity ranges for the PdTe and PdTe,
phases at lower temperatures (probably below S00°C).
Hoffman and MacLean® reported that, between 575+
10°C and 710°C £10°C, PdTe and PdTe, formed a
complete soild soution which was unquenchable; below
570°C£10°C, PdTe and PdTe, occur as distinct phases.
The problematic phase relation in the Pd-Te phase
diagram were further increased as more phases such as
Pd;Te,¥, PdyTe,”, PdTe,”, and PdgTes'V, were re-
ported since Medvedeva et al. " published their phase
diagram. Furthermore, 2 different phase diagrams have
recently been published for the composition range 0—
50 at.%. Te and 20—100 at.% Te, based mainly on
the thermal data, by Chattopadhyay et al.'® and Ipser
and Schuster'”, respectively. They also include a few
high temperature phases: 7 (Pd;Te), 5 and ¢ “'?; &'
In view of the above new and sometimes conflicting
data, it was felt that the Pd-Te phase diagram merited
reinvestigation. A special emphasis was made in the re-
gion from 0—50 at.%; Te because the composition of
all the newly reported Pd-Te phases fall in that region
and considerable uncertainties remain in the phase rela-

tions.

EXPERIMENTAL DETAILS

Mixes were prepared from palladium wire and
sponge(99.999% purity) and spectrogoaphically pure
tellurium ingot, all purchased from the Johnson Matthey
Chemical Ltd., and sealed in evacuated sillca glass
tubes. The capsules were placed in horizontal muffle
furnaces and heated at selected temperatures. To en-
sure homogeneity most samples were opened, after ini-
tial heating, ground under acetone, pelletized and re-
~loaded in the furnaces for a further heating period.
The total heating period ranges from a few days to
nearly 5 months. Experimental runs were rapidly re-
moved from the furnace and quenched by dropping
them in ice water.

Run products were studied by reflected light micros-
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copy, X-ray diffration, and electron probe microanaly-
sis. X-ray powder diffraction patterns were obtained
with 114.6mm Gandolfi cameras using Nifilterered
Cuk, radiation. When more accurate X-ray data were
required for calculation of the cell dimensions, a Philips
automated X-ray diffractometer and monochromatized
Cuk o1, radiation were used. Single crystals were analy-
sed with a precession camera.

Compositions of individual phases in each run pro-
duct were determined with a Cambridge MKS5 electron
microprobe analyser using homogeneous synthetic
Pd-Te compounds and spectrographically pure Pd and
Te elements as standards. Errors of microprobe analy-
ses are approximately +195 of major elements present.

For the differential thermal analyses, samples of
approximately 0.2g were evacuated and sealed in small
silica tubes with a tiny thermocouple well in one end.
An identical tube held the reference material, « —
AlLOs;. The sample and reference containers were
placed on the ends of Pt/ Pt 15%Rh  thermocouples
which were positioned vertically about 2 cm apart in-
side a electrically heated furnace. Heating rates of 6
and 12°C /min . were used. A total of 29 samples was
analysed by DTA.

Micro-indentation: hardness was measured for the
synthetic phases using a Leitz DURIMET small-hard-
ness tester.

RESULTS

Experimental data for the runs (starting compositions,
reaction products and their microprobe analyses) are
lengthy and omitted here (however, they are available
through authors upon request). The Pd-Te phase dia-
gram (Fig. 1) is based on these experimental results
and DTA data obtained on heating performed in
this study. The existence of Pd;;Te (or “Pd Te”), Pdyy
Te;, PdgTe;, PdyTes, Pd;Te,, PdTe, and PdTe; is
confirmed and a new phase, Pd;Te;, is encountered in
this study.

A1 238
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Palladium in reaction products, quenched from
700°C, 800°C and 1000°C, contains respectively 13.4—
13.7at.9; Te(runs 849 and 848), 14.8 at.% Te(run 79—
2) and 10.8 at.% Te(runs 79—1 and 79—3) in solid
solution.

The composition of the phase that is identical,
according to X-ray diffration, to the Pd;Te phase of
Gronvold and Rost? is determined to be 19.0+0.4
at.% Te. The formula of the phase is, therefore, re-
vised to Pd,;Te, as it is deemed to better represent the
composition. Under reflected light, Pd;;Te, is light
pinkish grey in air and in oil. The micro-indentation
hardness value is VHN;0p=259(234—289) for four in-
dentations. Single crystal precession photographs for
Pd;;Te,, quenched from 700°C after 5 months anneal-
ing period, show cubic symmetry with space group
Fd3c. The cell parameter as refined by a least-squares
method, using X-ray powder diffraction data (Table
1), is 12.678(5)A, in ‘good agreement with a=12.674A
given by Gronvold and Rost?.

The PdxTe, phase of Wopersnow and Schubert”

“(formerly known as Pd;Te?) is confirmed. DTA data
show that PdxTe, undergoés a transformation at 745°C
before it melts incongruently at 885°C, The high
temperature structure is apparently not quenchable as
the phase quenched from temperatures above and be-
low the transition point give identical X-ray powder dif-
fraction patterns. Lamellar twinning, most likely a pro-
duct of quenching through the phase—transformation, is
common in the single-phased Pd,;Te; products(runs
802, 822 and 837). The X-ray powder pattern of

' PdyTe; synthesized in this study is indexed according
to Wopersnow and Schubert” and the cell parameters,
refined by least-squares method, are a=11.797(3), c=
11.150(4)A, in good agreement with a=11.797(1), c=
11.172(2)A reported by Wopersnow and Schubert”.
Under reflected light, Pdy Te; is cream colored in air
and in oil, and is non-bireflectant. Anisotopism varies
from weak(dark grey to extinction)to strong(orange
brown to deep blue) in air and in oil Micro ~indenta-
tion hardness measurements give VHN.g=3515(488—
548) for five indentations.

SEEELER
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Table 1. X-ray powder diffraction data for synthetic Pd,;Tc, and

Pd,Te
Pd,;Te, " Pd,Te'?
dA) |1/, 1 dd) | 1/L, | n*HK>41?
2.435 15 | 2435 W 27
2.273 vw ?
2.231 100 | 2.231 vst 32
1.971 w 4
1.645 20 | 1.646 w 59
1.579 40- | 1.581 m 64
1.392 vw 83
1.375 W 85
1.291 70 | 1.292 st 9%
1223 20 | 1.224 w 107
1.190 W 113
1.172 vw 117
1.148 w 122
1119 40 7 1.120 m 128
1.074 vw 139
1.000 20 | 1.001 m 160
0.968 | 20 | 0.968 w 17
Plus 17 lines

(1) This study, Run 848(Pd+Pd,;Te,), quenched from 700°C.
CuK , radiation, 114.6mm Gandolfi camera. a=12.678(5)A.

(2) Grgnvold and Rgst(1956). Heated at S00°C. CuK, radia-
tion, 114.6mm camera. D — values converted from their § values. a

" =12.674A. wiweak. m:medium. st:strong.

The eutectic point between Pd;Te; and PdyTe, is
placed at 23.5 at.9 Te, 720°C, as determined by
DTA , compared to previous data of Cha-
ttopadhyay'?:780°C between the a and 7~ phases.

Pd.Te;, whose existence was first reported by Cabni
et al." is confirmed and found to have a composition
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Table 2. X-ray powder diffraction data of synthetic PdyTe,

0)] 2

bl k1] dA) | dd) (1L ] dd) | 1/L
1] 403627 |3636 | 8| 358 1
2| 323246 | 3244 22879 1
21 2]3]298 10| 2.487 | 1
4| 210|295 278 2447 | 1
1] 3[3]298 [2937 | 10]2280 | 1
31 0] 3/]289 |2831 412250 | 10
41 3012709 | 2691 | 11]2184 | 1
S| 0f 11255 |2506 | 12]2128 ]| 1
4 32 |2443 |2440 | 37| 2052 1
20 602346 2346 | 421976 | 1
4] 20312326 2328 | 33194 1
0| 0!5/]220 |2268 | 75| 185 | 1
20 5|3]2215 | 2218 | 53| 1865 | 1
20 6102172 2177 [ 100 1783 | 1
30 64{212027 | 208 201713 | 1
4] 60198 | 1983 511633 1
41 611193 11952 | 14| 1.569 | 1
20 712195 | 1923 | 23| 1475 1
1] 5151793 [ 1.793 | 10| 1.449 | 1
70 211761 | 176l 701424 | 1
4] 0!6]1625 | 1.625 41392 | 1
81 1| 1]158 |158 4] 13431 1
30 7151467 | 1468 | 11| 1329 | 1
41 50611431 | 1432 411317 ] 1
1] 11| 0 1367 1277 | 1
500171367 1367
201100134 | 134 8 1264 | 1
70 614|133 | 1314 | 14| 1245 1
9| 60| 1242212427 | 2411227 | 1
2011 | 41214212147 3| 1218 1
2 3. 9 1.1974 | 1.1975 | 5| 1.208 1J

(1) Run 841, quenched from 800°C and allowed to

re - equilibrate at room temperature CuK, | rediation (A =
1.54059A). automated diffractometer. Indexed on an orthorhombic
cett with a=12.843(3), b=15.126(3). c=11.304(2)A

(2) Run850. quenched from 500°C. CuK, rediation (2=
1.5418A), 114.6nn Gandolfi camera. Not indexed.

of 27.3 at.9 Te with no detectable composition range.
DTA data show two endothermic reactions at 270°C
and 680°C before it melts congruently at 900°C: these
are interpreted as polymorphic transformations. It is
noted that lamellar twinning, frequently observed in
the quenched PdgTe; grains, may be suggestive of the
phase transformation involved. Gandolfi X-ray powder
patterns of PdyTe; quenched from 800°C(Table 2),
640°C, 600°C and 410°C and allowed to re—equilibrated
at room temperature are all identical. An X-ray pow-
der pattern obtained immediately after quenching trom
500°C, however, is different(Table 2) and is interpreted
as the intermediate temperature form of PdgTe;. The
X-ray powder pattern (Table 2) of PdgTe;, quenched
from 800°C, is indexed on an orthorhombic cell with a
=12.843(3), b=15.126(3), c=11.304(2)A. PdyTe; is
creamy yellow or pale grey, under reflected light, in air
and in oil with weak to moderate bireflectance. It is
strongly anisotropic from dark greyish blue to palc
orange in air and slightly stronger in oil. Micro—in-
dentation hardness value was not measured because of
the lamellar twinning present in the quenched phase.
Cabri'™ reported an unnamed mineral with PdyTe;
composition. ‘
Pd;Te;, 29.540.5 at.% Te in composition, synthe-
sized between 410° and 8)°C, is a previously unre-
ported phase. The formula Pd;Te; is established by the
electron microprobe data for runs(75, 844 and 846)
quenched from the Pd;Te; + liquid field as the com-
position is variable in the Pd;Te; 4 PdyTe; field. The
phase with PdsTe, stoichiometry® was not found.
According toour DTA data Pd,Te; shows thermal
effects at 470°, 595°C, and 830°C. It is not certain
whether the first two are due to transformation,

although the last is interpreted as melting. It is noted

A1d 2%
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that a few additional thermal effects, not shown in Fig.
1, are observed for the area between PdgTe; and
Pd;Te3:270°C;330°C;490°C and 555°C. They are very
difficult to interpret. The X-ray powder diffraction pat-
tern(Table 3) of the Pd;Te, phase is not identical, but
closely related to that of the PdyTe, phase'®. The

Table 3. X-ray powder diffraction data of synthetic Pd;Te,

X-ray powder data is thus indexed on the monoclinic
cell of PdgTe, and the refined cell parameters are a
=7.444(1), b=13.918(2), c=8.873(2)A, S =92.46(2)°.
Under reflected light Pd;Tes is greyish pink in air and
inoil, and is weakly bireflectant. It is weakly anisotropic
from greyish brown with a red tinge to extinction in air
and slightly stronger in oil.

h k 1 d(d) d@d) 1/1, h k I d.(A) d(A) | 1/1,
2 2 1 3.114 3.127 8 3 5 1 1.800

1 30 2 2.977 2.974 4 1 4 | 4 1.797 1.798 4
2 1 2 2.849 2.849 6 3 2 | 3 1.797

2 1311 2.785 2.788 6 4 1| 3 1.594 1.595

0| 4 | 2 2.737 | 2.740 8 0 1 6 1.469 1.469 4
2 | 3 1 2.730 2.728 13 5 111 1.469

1 4 1 2 2.546 2.545 14 1 0 | 6 1.437 1.437 2
300 0| 241 2.478 8 2 515 | 1405 1.404 8
2 3 2 2.465 2.465 15 2 7.1 % 1.388 4
3 70| 1 2.414 2.412 7 3 713 1.388 1.388

1 2 2.232 2.233 100 4 3 4 1.388

0] 0 4 2.216 2217 90 4 7 |1 1.348 1.349 3
0 1 4 2.188 2.191 30 1 10 | 2 1.304 1.304 16
1 0| 4 2.149 2.150 16 4 8 | 1 1.262 1.263 6
3001 2 2.125 2.128 20 4 5 4 1.247 1.247 4
1 0 | 3 2.099 2.099 18 3 216 1.226 1.226 5
0] 6 | 2 2.055 2.061 6 1 8 | 5 1218 1218 4
3022 2.032 2.031 6 1 27 1.137 1.137 3
0| 7 0 1.988 1.988 14 0 6 | 7 1.111 1.111 5
20 6| 0| 198 | 197 12 5 8 | 2 | L4 | 1104 4.
2 16 | 1 1.930 1.931 8 3 5.1 7 1.061 1.061 2
1 7 1 1.872

2 1 21 3 1.869

3 (2173 1.869 1.870 12

0| 4| 4 1.869

2| 0| 4| 1868

Run 808, quenched from 600°C. CuK ,,jradiation ( A =1.54059A), automated diffractometer. Indexed on
a monoclinic cell with a=7.444(1), b=13.918(2), c=8.873(2)A, B =92.46(2)°.

B3 AY T A
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The PdyTe, phase first reported by Matkovic and
Schubert'? js confirmed, whereas the Pd,Te phase®
was not found. From the X-ray diffraction data there
is little doubt that the Pd,Te phase is structurally the
same as PdgTe,. According to DTA data, Pd;Te, may
undergo a polymorphic transformation at 462°C and
melts incongruently at 605°C to form Pd;Te; and liquid
of composition about 65 at.% Pd.

X-ray powder patterns of the PdyTe, phase, quen-
ched from above and below the phase transformation
temperature(462°C), are identical, suggesting that the
high~temperature structure is not quenchable. The re-
fined cell parameters, using the present X-ray powder
data, are a=7.449(1), b=13.916(3), c=8.841(4)A, 3
=92.01(5)°, in agreement with those reported by Mat-
kovic and Schubert'” and Cabri et al'". Under re-
flected light PdyTe, is pinkish grey or cream colored in
air and in oil. It is very weakly bireflectant from pink-
ish brown to creamy yellow, and moderately anisotro-
pic from grey to extinction. Micro-indentation hardness
values are VHN;,,=176(146—210). These optical and
physical properties are similar to those for the mineral
tellurpalladinite of the same composition'".

Pd;Te, was first synthesized by El-Boragy and
Schubert ”, and Matkovic and Schubert'™ reported it to
be stable at least up to 480°C. The Pd;Te, phase is
confirmed and DTA data show endothermic reactions
at 462°C and 504°C. The X-ray powder pattern of the
Pd;Te> phase synthesized at 450°C in this study is inde-
xed according to the orthorhombic cell of Matkovic
and Schubert'” with cell parameters a=7.875(2), b=
12.675(4), ¢=3.853(1)A. Under reflected light Pd;Te; is
pale pinkish brown with a grey tint in air. It is very
weakly bireflectant and weakly anisotropic from greyish
brown to grey in air. Micro-indentation hardness tests
give VHN s=275(257—290) for four indentations.

A eutectic point between PdyTe, and Pd;Te, is lo-
cated at about 39 at.% Te and 498°C.

PdTe is synthesized between 400°C and 700°C in this
study. Electron microprobe analyses show that PdTe
synthesized below 450°C has a 1:1 ratio, whereas when
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synthesized at or above 500°C it becomes slightly de-
bleted in Pd with increasing temperature: 50.4 at.%, at
500°C;51.0 at.% 600°C; and 51.8 at.9; Te at 700°C.
The cell dimensions of the PdTe phase(51.6 at.% Te,
run 820) synthesized at 600°C, refined by a least-squares
method using the present X-ray powder data, are a=
4.130(3), c=5.661(5)A, in good agreement with those
of Thomassen® and Gronvold and Rost?. Under re-
flected light PdTe is pale yellow in air and in oil. Biref-
lectance of the phase is absent to very weak in air and
slightly enhanced in oil, It is strongly anisotropic from
dark yellow to greyish violet in air and in oil. Micro—in-
dentation hardness values are VHN,,=197(195—198)
for four indentations at each load.

PdTe, is synthesized in this study at temperatures
between 600°C and 710°C and its cell parameters, re-
fined by a least-squares method, are in good agree-
ment with those reported by previous authors. Optical
properties of the PdTe, phase reported by Groeneveld
Meijer'® are confirmed and micro-indentation hard-
ness tests give VHN o, =115(110—121) for five inde-
ntations.

An attempt was made to confirm the existing phase
relations for the area between PdTe and PdTe;, by pre-
paring ten charges with different bulk compositions and
experimental temperatures. Runs 827, 828 and 829
quenched from 710°C all yield a perthitic intergrowth
of PdTe and PdTe,. Although the runs ali fell in the
region between the liquidus and solidus according to
the phase diagram of Medvedeva et al., the presence
of a liquid phase cannot be verified due to the small
grain size. Run 821, 5§7.5 at.%; Te in bulk composition
and quenched from 600°C, yields small patches of
PdTe, solid solution(containing 65.0 at.9 Te) in a
matrix of a fine lamellar intergrowth but PdTe and
PdTe,. These intergrowths are probably also solid solu-
tions but are too fine-grained for analysis with the elec-
tron microprobe. Run 818, identical in bulk composi-
tion to run 821, but quenched from 670°C, resulted in
coarser lamellae of PdTe, solid solution(containing 62.5
at.9% Te) in a matrix similar to that of run 81. The

A1 2%
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texture observed from the quenched phases suggests
two episodes of exsolution taking place on quenching;
crystals of PdTe, first exsolved from the PdTe-PdTe,
solid solution and subsequently, at lower temperatures,
fine lamellae of PdTe, exsolved from the remaining
matrix. The exsolution curve in Medvedeva et al."
does not explain the existence of the second exsolution
phase.

DISCUSSION

Based upon our experimental results, none of the
phase diagrams proposed by Medvedeva et al.?, Chat-
topadhyay et al.'?, and Ipser and Schuster'” is con-
firmed. Although many similarities exist between the
latter two observations and ours, especially in the DTA
data, our interpretation differs considerably, presum-
ably because of our emphasis on reflecting microscopy
and X-ray diffraction analysis in addition to DTA and
electron probe microanalysis. '

The maximum solid solubility limits of Te in Pd de-
termined in this study are significantly different from
that(12.5 at.9 Te) proposed by Chattopadhyay et
al.'2:10.8 at.% Te(1000°C);14.8 at.9 Te(800°C), 13.4—
13.7 at.(700%).

The composition of the phase believed to be identic-
al to Pdy;Te, (19.04-0.4at.9 Te) of this study varies with
investigators:20 at.95 Te for Pd,;Te?;17.6—18.8 at.%
Te for PdyTe, '2;20 at.9 Te or higer in the Te content
for PdTe ' and 22.2 at.94 Te for Pdy<Te '”. We be-
lieve that existence of PdsTe of stoichiometric composi-
tion is questionable.

The composition of Pd,(Te; also varies with
authors:25.4—28.0 at.% Te “;and 25.2—26.5 at.% Te
2. Our observation, however, indicates that Pdy,Te,
has 26.310.3 at.% Te with no apparent homeogeneity
range. Bhan and Kudielka'® observed a phase transi-
tion of PdyyTe,, at around 752°C, by high temperature
X-ray diffraction, which is in good agreement with our
observation{745°C).

Matkovic and Schubert'? reported the existence of a

A A we] %)
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single phase at 27 at.% Te and 410°C, which is
assumed to be identical to PdyTe;. The existence of
Pd, sTe? ¥ is not confirmed. We assume that Pd, sTe
and & phase proposed by Chattopadhyay et al.'?
might have been a mixture of PdgTe, and Pd;Tes.
PdTe is found to have a stoichiometric composition be-
low 450°C and becomes gradually depleted in Pd with
increasing temperature. The palladium-rich
boundary(50.4 at.% Te) of PdTe at 500°C is in good
agreement with that(50.5 at.9 Te) by Kjekshus and
Pearson®. Table 4 is a summary of the phases char-
acterized in this study and equivalent minerals found in
nature.

Comparison between the earlier reported high
temperature phases ¥, &, & ' and &' with the
phases observed in this study was not possible because
of the lack in X-ray data in those papers. Because
those authors report high temperature phases with re-
latively large homogeneity ranges, one may speculate
whether the high temperature phases might have been
mixtures. The 7 phase has a composition similar to
PdyTe; and may be interpreted as the high tempera-
ture form of Pd,oTe,. Its decomposition
temperature(727°C) may be possibly explained by its
phase transition temperature. The § phase(29.5—31.5
at.% Te) may be assumed to be a mixture of PdyTe,
and Pd;Te;. The thermal arrest at 610°C for this phase
may be due to melting of PdyTey. The & “ phase
(25.8—29.4 at.% Te) is also assumed to be a heteroge-
nous mixture of PdgTe; and and PdyTe; and its con-
gruent melting (W03°C at 27.2 at.% Te composition) is ex-
plained as congruent melting(900°C) of the PdgTes
phase, probably the dominant phase in the mixture.
The & phase could also have been a mixture of PdyTe;,
Pd.Tes, and Pd;Tes. The temperature(910°C) reported
for congruent melting of the phase with 28.8 at.9; Te
compostion, may also be interpreted as the of the
melting(900°C) of PdgTes, probably the major consti-
tuent in a mixture with a bulk composition of 27.8
at.9 Te. However, confirmation must await until
X —ray data onthe high temperature phases reported by



Table 4. Summary of the phases preses present in the Pd-Te system
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- Composition Crystal Lattice Mineralogical
ases
(at.% Te) structure Parameters(A) equivalents

Pd,;Te, 19.01£0.4 Cubic a=12.678(5) Not known*

PdyTe, 263403 Rhombohedral a=11.797(3) Not known"
¢=11.150(4)

PdiTe; 27.3 Orthorhombic a=12.843(3) Unnamed PdgTe,
b=15.126(2) [14]
c=11.304(2)

Pd;Tes 29.540.5 Monoclininc a=7.444(1) Not known
b=13.918(2)
c=8.873(2)

B =92.46(2)°

PdyTe, 312404 Monoclininc a=7.449(1) Telluropalladinite
b=13.916(3) (1]
c=8.841(4)
£ =92.01(5)°

Pd;Te, 40.0 Orthorhombic a=7.875(2) Not known
b=12.675(4)
¢=3.853(1)

PdTe 50.0—51.9 Hexagonal a=4.130(3)° Kotulskite
¢=5.661(5) [20]

PdTe, 66.7 Hexagonal a=4.0327(6) Merenskyite
¢=5.1378(7) 21

N

“[19] suggests that telargpalite [22] is Pd,;Te,, but the X-ray pattern of telargpalite is different from of

Pd 1 7T€4 .

2[19] suggests that telargpalite [11] is PdysTes, but the X-ray pattern of telargpalite is different from of

P dz()Te7.

‘Run 820(Pdyq 4Tes; ), quenched from 600°C.

ol
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Chattopadhyay et al.'> and Ipser and Schuster'® be-
comes available.

The phase relations between PdTe and PdTe,,
whether a continuous solid solution exists between the
two phases, are controversial. Medvedeva et al.” re-
ported a continuous solid solution between PdTe and
PdTe; in the range 640°C—690°C, which was con-
firmed by Kjeshus and Pearson®. Hoffman and
MacLean® re-confirmed the existence of the same
solid solution, but at different temperatures, between
570°C+10°C and 710°C+10°C. In contrast, Ipser™,
Ipser and Schuster', and Mallika and Sreedharan®¥
carried out thermodynamic and DTA studies which ex-

However, the exsolution texture seen in run products
827, 828 and 829 cannot be explained by the phase di-
agram of Ipser and Schuster' in which no exsolution
is predicted. We prefer to include an exsolution curve
between PdTe and PdTe, (Fig. 1), on the basis of our
microscopic observations. A similar exsolution texture,
consisting of a fine intergrowth of kotulskite(PdTe) and
merenskyite(PdTe,), has been reported from the
Merensky Reef, South Africa®"and from the Stillwater
Complex, Montana™. A more detailed reinvestigation,
employing DTA, electron probe microanalysis and re-
flecting microscopy, is thus needed for a better under-

standing of the phase relations in the area.

cluded the possibility of PdTe-PdTe, solid sofution.
1000+ 4
900 r -
800 -{
(740) (162)
-
~ T00F Tl
[&)
(-]
P /
600} H -
' \
H 1
i h 1
500+ ;‘ : '
482 ] \
: %0000 ! ! (440)
| i i
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Fig. 1 Phase diagram of the Pd — Te system: @. DTA( ) Ipser and Schuster[13].
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