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Abstract

Thermoelectric (Bi;Sby),Te; (BST-x) compounds, with x=0.2, 0.7 and 0.9, have been
studied using synchrotron angle-dispersive powder x-ray diffraction in a diamond
anvil cell up to 25 GPa (at room temperature). The results clearly indicate that

all compounds of this study follow a similar structural evolution like the one of

pure Bi,Te; and Sb,Te; under pressure. From the comparison between the critical
pressures of the corresponding phase transitions, a clear trend of increasing critical
pressure for the transition to the disordered solid-solution BCC phase was observed
with the increase of Sb concentration. In the case of the BST-0.7, an extended
stability of the solid-solution BCC phase up to, at least, 180 GPa was observed. Finally,
electrical transport properties measurements under pressure for BST-0.7, document a
reversible pressure-induced metallization above 12 GPa.

Keywords High-pressure, Thermoelectric materials, X-ray diffraction, Electrical
properties

1 Introduction

Bi,Te;-Sb,Te; compounds ((Bi;_,Sb,),Te;, BST-x) have been extensively studied due to
their outstanding thermoelectric properties at near-room temperature ranging from
300-500K [1—4]. The BST-x system exhibits full solubility. At ambient conditions, Bi,Te,,
Sb,Te; and BST compounds adopt the rhombohedral tetradymite crystal structure
(space group R — 3m( 166)), formed by monoatomic sublayers of Bi/Sb, and Te atoms
[5-7], independently of the relative concentration of Bi and Sb. The quintuple layers of
Te-Bi(Sb)-Te-Bi(Sb)-Te are stacked in a sequence along c-axis direction [8, 9].

The high-pressure studies of Bi,Te; and Sb,Te; end members were motivated mainly
by the possibility of using pressure to improve their higher thermoelectric conversion
efficiency [10-12] and the increasing interest of the superconducting phase [13-16].
Bi,Te, and Sb,Tes, exhibit, at least, three phase transitions under pressure. Zhu etal. [17]
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clarified that Bi,Te; transforms from the rhombohedral R — 3m( six-fold coordination)
phase (a-Bi,Te; or phase I) to a monoclinic C2/m (seven-fold coordination) phase at
8 GPa (5-Bi,Te; or phase II) and then to a C2/c (eight-fold coordination) phase at 14
GPa (-Bi,Te; or phase III). At higher pressures, Bi,Te; adopts a disorder solid-solution
body-center cubic (BCC, A2) Im — 3m structure (phase IV), with a 40% and 60% occu-
pancy of the 2a Wyckoff Position (WP) for Bi and Te atoms, respectively [17, 18]. An
identical structural evolution was concluded for Sb,Te; [19, 20], albeit with slightly dif-
ferent critical pressures. It is noteworthy, that the disordered BCC structure for Sb,Te,
appears at pressure above 20 GPa [19].

Studies on the structural evolution of Bi; , Sb,Te; compounds under pressure are
extremely limited. Indeed, Bai etal. [21] studied Bi, ;Sb, ;Te; (BST-0.75) only inside the
pressure stability range of the ambient-conditions phase, <10 GPa. Jacobsen etal. [5],
studied BiSbTe, (BST-0.5) up to 18 GPa, and a phase transition was observed at ~ 7 GPa.
However, the indexing of the high-pressure phase was not the one concluded by more
recent studies on Bi,Te; and Sb,Te,.

Motivated by the above, we have performed a detailed comparative in — situ synchro-
tron angle-dispersive powder x-ray diffraction (ADXRD) study of three different BST-x
compounds with x=0.2, 0.7 and 0.9, up to 20+ GPa. The selection of these compositions
was made in order to scan the compositional range between low and high Sb concentra-
tion, with specific focus on x=0.7, see discussion in electrical measurements results. Our
main motivation was to explore the structural evolution under pressure as a function of
varying Sb concentration. Our results document that the three BST compounds follow
the same phase sequence with the pure Bi,Te; and Sb,Te; under pressure, without any
noticeable effect of the Sb concentration on the critical pressures for the first two phase
transitions. On the other hand, it is apparent that the increase in the Sb concentration
subsequently increases the critical pressure of the BCC phase formation.

In the case of BST-0.7, our study was extended to ~ 180 GPa, with the aim of explor-
ing the stability of the BCC phase under Mbar pressures. Surprisingly, we observe that
the BCC solid-solution phase remains stable up to the highest pressure of this study.
Finally, for the same BST-0.7, in — situ electrical transport measurements as a function
of pressure and temperature were performed. A clear indication for metallization was
observed above ~ 12 GPa.

2 Experimental methods

2.1 Materials Synthesis

(Bi;_Sb,),Te; (BST-x) specimens with nominal composition ¥ = 0.2, 0.7 and 0.9 were
synthesized from pristine Bi granules (99.5%, LABORATORY REAGENTS & FINE
CHEMICALS®), Te ingots (99.99%, STREM CHEMICALS®), and Sb granules
(99.999%, ALFA AESAR ®), mixing them in the appropriate molar ratios to obtain these
stoichiometric compositions. The pristine elemental granules were loaded into quartz
ampoules, evacuated to 10~° Torr, and sealed during the pumping process using the
EXPT Pumping station (Edwards). The sealed ampoule were subsequently heated to
1123 K at 55 K/h for melting in a vertical programmable tube furnace (VECSTAR, UK).
The melting procedures was completed after soaking for ca. 500 min. The ampoules were
cooled down to RT at 55 K/h. This procedure yielded (Bi, 3Sb, ,),Tes, (Bij 3Sb,;),Te; and
(Biy1Sbg ), Tes, ingots through solidification [4].
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These ingots were grounded using a mortar and pestle and sieved at 56 um powder
(Haver test sieve with stainless steel wire cloth of 56 um, HAVER & BOECKER). The
fine powders were loaded into a 13.5 mm dia. stainless steel die and HP at 375 °C under
86 MPa for 1 h, then slowly cooled down to RT. The HP process will be conducted under
flowing high-purity Ar (99.999%). The elemental composition was further examined
using energy dispersive X-ray spectroscopy (EDX) measurements based on the Bi-Ma,
Te-La, and Sb-La spectral lines collected using a 10 kV electron beam, see Fig. S1 and
Table S1. The results confirmed that the difference between the measured (x=0.22+0.01,
0.71+0.01 and 0.89+0.01) and the nominal x values (0.2, 0.7, and 0.9) are inside the
experimental uncertainty of the EDX measurements.

2.2 High pressure studies

A BX-80 type diamond anvil cell (DAC) with 400 ym diameter diamond culets was used
for the high-pressure experiments. A Rhenium foil pre-indented to ~ 50um with a cen-
tral hole diameter of ~ 130 um was used as gasket. Samples were loaded near the center
of the sample chamber, along with a ruby chip and gold used as pressure markers, at the
side. The shift of the ruby line [22] and the EOS of gold [23] were used to determine the
pressure in-situ. Neon (Ne) was used as pressure transmitting medium (PTM) which is
capable to maintain hydrostatic environment up to above 20 GPa [24], and loaded with
a gas loader. For the study of BST-0.7 up to 180 GPa, beveled 100 um diameter diamond
culets were used and a Rhenium foil pre-indented to ~ 30um with a hole of 40um in
diameter was used as gasket.

2.2.1 X-ray Diffraction
X-ray diffraction (XRD) measurements at ambient conditions were performed with the
Cu Koy (A=1.540598A) X-ray line (Rigaku MiniFlex, Tokyo, Japan) to identify the start-
ing crystal structures, see Fig. S2. The results confirm that all BST specimens adopt the
rhombohedral tetradymite R — 3m crystal structure under ambient conditions, without
any trace of impurity.

A Dectris Pilatus3 S 1M Hybrid Photon Counting detector was used at the Advanced
Light Source, Lawrence Berkeley National Laboratory, Beamline 12.2.2. The spot size
of the X-ray probing beam was focused to about 10 x 10um using Kirkpatrick-Baez
mirrors. More details on the XRD experimental setups are given in Kunz etal. [25]. At
SPring-8, beamline BL10XU, a Flat Panel X-ray Detector (Varex Imaging, XRD1611
CP3) was used and the X-ray probing beam spot size was focused to approximately 10 x
10pum using compound refractive lens. More details on the SPring-8 XRD experimental
setups are given in Hirao etal. [26]. At Beamline P02.2 at DESY, the X-ray probing beam
were focused to a spot size of 2 x 2 ym at the sample using Kirkpatrick-Baez mirrors and
a PerkinElmer XRD 1621 flat-panel detector was used to collect the diffraction images of
sample.

The integration of powder diffraction patterns to produce scattering intensity versus
26 diagrams and initial analysis were performed using the DIOPTAS program [27]. Cal-
culated XRD patterns were produced using the POWDER CELL program [28] for the
corresponding crystal structures according to the EOSs determined experimentally in
this study and assuming continuous Debye rings of uniform intensity. XRD patterns
indexing has been performed using the DICVOL program [29] as implemented in the
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FullProf Suite. Rietveld refinements were performed using the GSAS — II software
[30].

2.2.2 Electrical measurements

In-situ high-pressure electrical resistance measurements for BST-0.7 were performed
using the standard four-point probe method [R1, Rz]. A T301 stainless steel gasket was
first indented and a hole was drilled with a diameter of 300 pm. Cubic boron nitride
(cBN) insulation powder was used to fill the hole and cover the steel to minimize its
influence on the electrical measurement. After compressing cBN to ~20 GPa, a smaller
hole was drilled in the center with ~150 um in diameter. The rest of the gasket was cov-
ered with an epoxy insulating layer to further protect the electrode leads from the metal-
lic gasket. Four electrodes were cut from a Pt foil and used for the electrical connection
with the specimen.

The sample chamber was fully filled with the specimen, as a fine powder form, along
with a small ruby chip at the center of the anvil opposite to the electrodes, for pressure
determination. No PTM was used during the measurement because it would permeate
the space between the powder specimen and the electrodes and interfere with their elec-
trical contact under pressure. The sample and the Pt probes were pressurized to about
~ 2 GPa in the DAC to achieve full electrical contact. A heating plate was used to heat
the DAC and the temperature was measured with a thermocouple attached to the gasket
near the sample chamber. At each temperature step, the measurements were taken >10
mins after reaching and stabilizing the desired temperature, to ensure thermal equilib-
rium inside the DAC.

3 Results

3.1 X-ray Diffraction

3.1.1 X-ray Diffraction of BST-0.2,0.7 and 0.9 up to 20-25 GPa

XRD patterns of the BST specimens of this study at selected pressures are shown in
Figure 1. A slight deviation of the Bragg peaks relative intensities between the ambient
pressure XRD patterns (Fig. S2) and the ones at initial compression is attribute to the
difference between the experimental setups used for the relevant XRD measurements.
In details, macroscopic powder specimens were used for for lab based XRD, while few-p
m sized XRD beams were used for the high-pressure XRD diffraction that is, as normally
expected, more prone to the effects of slight preferred orientations. All BST compounds
remain in the rhombohedral phase (phase I) from ambient pressure up to ~ 8—10 GPa.
Above this pressure, a clear phase transition was observed, based on the gradual appear-
ance and disappearance of Bragg peaks, towards the first high pressure phase (phase II).
The coexistence of phase I and phase II is apparent up to 2—3 GPa above the first indica-
tion of the appearance of phase II. Above this pressure only the peaks of phase II can be
detected. Above =~ 15 GPa, another phase transition is evident towards the second high-
pressure phase, phase III. As in the case of the Phase I — Phase II transition, Phases II
and III also coexist for a certain pressure range. However, a clear increase of the pres-
sure range of the co-existence is observed with increasing concentration of Sb. At even
higher pressures, new Bragg peaks appear for BST-0.2 and BST-0.9, above 17.2 and 23
GPa, respectively; see arrows in Fig. 1(a) and (c). This is attributed to the third high-
pressure phase IV (BCC, I'm — 3m structure) that coexists with phase III for BST-0.2
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Fig. 1 XRD patterns of (a) BST-0.2, (b) BST-0.7 and (c) BST-0.9 at selected pressures. The peaks marked with asterisks
originate from Re gasket material. The relevant predominant phases, R — 3m( Phase I), C2/m (Phase Il) and C2/c
(Phase II) are noted with different colours. The arrows in (a) and (c) denote the first appearance of the strongest
peak (110) of the BCC phase (phase IV). The corresponding X-ray wavelengths are noted inside the panels.

and BST-0.9 up to the highest pressures of this study. In contrast, no indication of phase
IV is observed for BST-0.7 up to 20 GPa.

A more detailed comparison of the high-pressure phases reveals that the high-pres-
sure phases II and III are identical in all BST specimens; see Fig. S3. Moreover, both
phases II and III can be indexed with the previously reported Phase II (space group
C2/m (12), Z=4) and phase III (space group C2/c (15), Z=4) monoclinic phases of Bi,Te,
at similar pressures [17]. Thus, we conclude that all the BST specimens of this study
qualitatively follow the same structural evolution, including the co-existence of phases
pressure ranges, under pressure with Bi,Tes, i.e. rhombohedral R — 3m( phase I) —
monoclinic C2/m (phase II) — monoclinic C2/c (phase III)— disordered BCC (phase
IV). The reader is referred to the bar diagram in Fig. 2 for a detailed account of the criti-
cal pressures and stability pressure ranges for the observed phase transitions and phases.

From the relevant Rietveld refinements of the XRD patterns, see Fig. S4, using the
crystal structures mentioned above, the experimental lattice parameters and cell vol-
umes were determined and are plotted as a function of pressure in Fig. 3 and listed in
Table 1. From the data of Fig. 3(d)-(f), the bulk modulus B and its pressure derivative B’
were determined by fitting a third-order Birch-Murnaghan [31] Equation of State (EOS),
Eq. 1, to the experimental data, see Table 1.
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Aiming to explore the pressure stability range of the disordered solid-solution BCC
phase, BST-0.7 was pressurized up to 180 GPa. Part of our motivation was to explore
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Table 1 Experimental structural parameters of BST-0.2, 0.7 and 0.9 at selected pressures: space
group (SG), number of formula units in the unit cell Z, lattice parameters, cell volume per formula
unit V¢4, bulk modulus 8.and its pressure derivative B’ (as determined by fitting a 3"¢ order Birch-
Murnaghan EOS [31] to the experimental data) at the onset pressure.

P (GPa) SG Z a(h) b (A) c(A) VpsulA3) B (GPa) B’
BST-0.2

Ambient  R-3m 3 4359 4359 30.506 167316 39(4) 6.0 (04)

09 R-3m 3 4351 4351 30.341 165.797

105 C2/m 4 14688 4141 8958 136.151 794 (4.9) 4 (fix)

148 C2/c 4 9.991 6.918 7.706 125471 82.5 (4.6) 4 (fix)
BST-0.7

Ambient  R-3m 3 4303 430 30430 162.638 22.9(10) 135(1.1)

3 R-3m 3 4206 4206 29.563 150.981

14 C2/m 4 14361 4007 8781 126.306 95 (6) 4 (fix)

20.1 C2/c 4 9692 6.737 7574 116.181 1253 (1.6) 4 (fix)
BST-0.9

Ambient  R-3m 3 4272 4272 30.390 160.701 29.1 (2.0) 8.7(1.2)

05 R-3m 3 4260 4260 30.264 158551

125 C2/m 4 14319 3974 8879 126.269 69 (8) 4 (fix)

199 C2/c 4 9.749 6.738 7440 114.632 147 (11) 4 (fix)

the effect of solid-solution, as opposed to the ordered B2 CsCl-type phase, to the pres-
sure stability of the BCC phase. The B2 phase of NaCl remains stable up to >300 GPa
[32, 33], while it is predicted to transform to an orthorhombic 0C8 phase above 325 GPa
[34]. On the other hand, CSI with much heavier and bigger elements, that adopts the
CsCl-type structure under ambient conditions, has been reported to transform to an
orthorhombic structure already at 45 GPa, and finally transform to an HCP-like struc-
ture at higher pressures [35, 36].

The XRD results of this study indicate that BST-0.7 remains in the BCC phase up to, at
least, 180 GPa, see Fig. 4. For comparison, from previous studies it has been established
that Bi remains in the BCC phase up to at least 220 GPa [37]. On the other hand, the
BCC phase of Te transforms to the FCC phase at 99 GPa, and the FCC phase remains
stable up to, at least, 330 GPa [38]. Finally, Sb adopts a BCC structure at 28 GPa, that
remain stable up to 43 GPa [39]. According to Ref. [17], pressure results in a substan-
tial Bi—Te charge transfers, resulting in an enhanced HP ionicity of the BCC phase of
Bi,Te;. Thus, the extended stability of the BCC phase could presumably be attributed to
this enhanced ionicity that stabilizes the BCC phase. A similar scenario was determined
for the extended stability of the a-Mn phase, above the pressure that the HCP phase
becomes energetically favorable [40].

3.2 Electrical measurements

The electrical resistance of BST-0.7 as a function of pressure, at room temperature, is
shown in Fig. 5(a), for both the compression and decompression runs. Our main motiva-
tion for studying the electrical properties of BST-0.7 under pressure was our observation
that, at ambient pressure, BST-0.7 shows an almost temperature-independent conduc-
tivity, in contrast to the clear semiconducting and metallic behavior of BST-0 (Bi,Te,)
and BST-1 (Sb,Tes), respectively, see Fig. S5 [41]. Upon initial compression, the resis-
tance rapidly decreases, reaching an almost constant value above ~ 11-12 GPa. Such
a pressure-dependent behavior of the resistance is attributed to a pressure-induced
semiconductor to metal transition [42]. A similar pressure dependence of the electrical
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resistivity was also observed in the case of pure Bi,Te; [43]. Upon decompression, the
resistance starts to increase around 6 GPa, and reaches almost the same, with initial
compression, value at near ambient pressure with a hysteresis of ~ 5-6 GPa. We note
that in the electrical measurements no PTM was used and as a result non-hydrostatic

Page 8 of 14
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conditions are expected, that in general tend to shift the relevant phase transitions
towards lower pressures [44]. Thus, a direct comparison with the phase diagram estab-
lished by XRD measurements under hydrostatic conditions is not possible. However,
from pervious studies on similar materials, it is established that no considerable devia-
tion was found when comparing the results with and without PTM [17, 43, 45]. As a
result, the non-hydrostatic conditions in electrical measurements do not affect our con-
clusion about the pressure-induce metallization of BST-0.7.

To confirm the pressure-induced metallization, we performed high-temperature
electrical measurements at different pressures, see Figs. 5(b)-(d). For each heating run,
the pressure was measured before and after each heating cycle, without any noticeable
change of pressure when returning to room temperature. We note that, because of dif-
ferent experimental runs, and the fact that resistance is not an intrinsic property of the
sample, comparison between absolute resistance values between runs is challenging.
However, the temperature dependence of the resistance (metallic character) is of major
importance. At lower pressures of 2.5 and 5.3 GPa, the resistance remains relatively
constant up to about =~ 400 K, an indicative of a material with very narrow band-gap,
and then linearly increases with temperature showing metal like response. On the other
hand, at 11.5 GPa, the resistance increases monotonically with temperature, highlighting
the metallic character of the material at this pressure from room temperature. We note
that, although challenging to establish a definite crossover temperature, the transition
from narrow-band-gap — metallic character appears to occur at lower T for 5.3 GPa
than 2.5 GPa; see dashed red lines in Figs. 5(b) and (c).

4 Discussion

4.1 Pressure dependence of the c/a axial ratio in the ambient phase of BST-x

In previous high-pressure studies of the ambient phase of Bi,Te;, a crossover of the
pressure dependence of the c/a axial ratio was observed [46, 47]. In details, c/a initially
decreases, as expected based on weaker van der Waals interlayer (c-axis) bonding, fol-
lowed by an increase above 2.5-3.5 GPa. Polian etal. [46], attributed this trend to an
electronic topological transition (ETT), that mainly affects the intralayer electronic dis-
tribution of the strong ionocovalent bonds, rendering the a-axis more compressible. The
same crossover behavior of the c/a ratio was observed for all the BST compounds in this
study, see Fig. 6. Although determination of the exact crossover pressure is challeng-
ing, and more detailed measurements in this pressure range are needed in order to fully
elucidate the critical pressure for the crossover, no clear trend was observed with vary-
ing Sb concentration. Thus, we conclude that the appearance of the ETT is universal for
BST compounds and independent of the Sb concentration. We note that in a previous
study on Bi,Te; [43], a noticeable change in the slope of resistivity around ~ 4 GPa was
observed, and this was associated to the existence of the ETT. In our electrical measure-
ments results for BST-0.7, such a change of slope is not evident.

4.2 Effect of the Sb concentration on the critical pressure for the formation of the solid-
solution BCC phase

The structural analysis of the BST compounds in this study clearly indicates the critical
pressure for the formation of the BCC phase increases with increasing Sb concentration.
In detail, for BST-0.2 the first sign for the appearance of the BCC phase is at 17.2 GPa,
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no BCC phase was observed for BST-0.7 up to 20 GPa, and for BST-0.9 BCC appears at
23.6 GPa, see Figs. 1 and 2. The observed trend is in agreement with that reported for
pure Bi,Te; (BST-0) [17, 18] and the corresponding observation of the BCC phase above
14.5 GPa. A previous study on Sb,Te,;, with the appearance of BCC phase above 21.6
GPa [19], seems to contradict this trend. However, this apparent disagreement can be
resolved considering that in Ref. [19], a 4:1 methanol-ethanol mixture was used as PTM,
that is heavily non-hydrostatic above 12 GPa [24]. It is well known that non-hydrostatic
conditions promote phase transitions to occur at lower pressures [44]. A similar trend
could also be claimed for the formation of the C2/c phase, see Fig. 2. However, the rela-
tively small pressure differences and experimental limitations preclude a conclusion
about a definite trend.

The trend discussed above, of increasing critical pressure for the formation of a solid-
solution BCC phase upon increasing the Sb concentration, appears to be counterin-
tuitive having in mind the Hume-Rothery rule that solid-solutions are promoted when
atomic radii are close. Under ambient conditions, the atomic radius of Sb is closer
(than that of Bi) to Te, and according to theoretical calculations, this continues to be
valid under pressure [48, 49]. Thus, a plausible explanation is based on the well know
trend under pressure, that isostructural compounds with smaller ions tend to have their
pressure induced phase transitions shifted to higher pressures [50]. Larger ions exert a

“chemical pressure” or “steric strain” on the structure.



Wei et al. Discover Materials (2025) 5:137 Page 11 of 14

4.3 Electrical properties under pressure

As mentioned in the results section, the transition from narrow-band-gap to — metal-
lic character appears to occur at lower T upon pressure increase. This is in agreement
with the general intuition that pressure promotes metallic character. Moreover, previ-
ous density functional theory (DFT) calculations [4] for the ambient conditions R — 3m
phase of Bi,Te;, document that application of compressive strain along the c-axis results
to an abrupt decrease of the band gap, eventually reaching metallization at ~12 % com-
pressive strain. Although a direct comparison with the present results under hydrostatic
pressure is not possible, BST-0.7 undergoes a phase transition when the relative com-
pression of the c-axis becomes higher than ~5 % (see Fig. 3(b)) at ~ 9 GPa, a common
trend can be inferred. Most importantly, the aforementioned DFT calculations, predict
a 3-fold decrease of the band gap, at &~ 5% compressive strain, to values (50 meV) rel-
evant with the thermal energy. This is in agreement with the experimental observation
of a crossover between semiconducting and metallic behavior above 400 K at 2.5 and 5.3
GPa. Thus, the previous mentioned DFT calculations and present results do agree on the
rapid decrease of the band gap under compression.

Moreover, according to previous DFT calculations under pressure [17], all the high-
pressure phases of Bi,Te; are metallic, in agreement with our experimental observation
of a metallic sate above 12 GPa, i.e. above the first pressure-induced phase transition.
The initial drop in the resistance at an earlier stage of pressure (< 5-6 GPa) can also be
understood in terms of quick decrease in the carrier activation energy as reported for
undoped Bi,Te,, albeit at different pressure [43, 51]. In general, carrier activation energy
can be regarded as a measure of potential barriers. Upon compression with the decrease
in carrier activation energy, the carriers are easier to be excited, ultimately resulting in
decrease in resistance. Finally, we note that although attributing the crossover of the
pressure dependence of the c/a axial ratio to an ETT transition looks reasonable, from
our electrical measurements no direct effect on the electrical conductivity as a function
of pressure was observed in the relevant pressure range. Indeed, the electrical conduc-
tivity shows a smooth variation between 2—8 GPa.

5 Conclusions

All the BST-x compounds (x=0.2, 0.7 and 0.9) investigated in this study exhibit identical
structural evolution under pressure, that is also identical with the one for pure Bi,Te,
and Sb,Te,. Sb concentration marginally, if at all, affects critical pressures for the phase I
— phase II — phase III phase transitions. However, increasing Sb concentration results
to a clear increase of the critical pressure for the transition to the disordered BCC phase
IV. The exact origin of this effect is still not clear. In the case of BST-0.7, the BCC phase
was found to have an extensive pressure stability up to 180 GPa. For the same BST alloy,
a pressure induced metallization was observed above 12 GPa. Finally, a clear crossover
of the value of the c/a axial ratio of the ambient phase with increasing pressure, previ-
ously attributed to a pressure-induced ETT transition, was observed for all BST com-
pounds of this study.
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