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Fig. 1. Schematic diagrams of the employed methods of crystal growth and the photographs of the as-grown crystals: (a) Flux meth-
od; (b)CVT method; (c¢) TaPdsTeq; (d) TagPdsTeyy; (e) TaPdTes; (f) Ta,PdsTe;.
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Table 1. Element composition of the four kinds of

single crystals.

Sample  Ta content/% Pd content/% Te content/%
Ta,PdyTe,;  16.40 11.97 71.63
TagPdsTe,,  14.29 13.67 72.04

TaPdTes 12.52 12.17 75.31
Ta,PdyTe; 1957 31.51 48.92

Kl 2(a) BTz B B R TaPdsTeys,
TazPd;Te,, TaPdTe; F1 Ta,PdsTes ¥ 5 1Y X 5
LA, Wb AT SR R B (G R S 2
0. 05°) KRR ER . T 4 Fh kY R )2

gh by, Al LA BB AR AT B o R A B
(7103),(7202),(020)%”(200)aaﬁﬁﬂ@ﬁiﬁﬁ“&-EE4H
SFRUGEXCE 7 1) o P74 HE 4 A PR AR 5 A R AR )
P (interlayer spacing, IS) 43514 6.529(6) A (1 A =
0.1 nm), 6.418(8) A, 6.629(8) A, 6.975(9) A, 5
FIR 4 s i I S 80 A5 B 08U E R 5 A
5 (2 BT 4 Fh = o sEmi b i i S 5
FE TSI 1S fH). HIR 4 Fh Ay ShIE
FoE e —5 Bl T ENEAARZREE, 55

(a)

—4012|
808

7800

~1037]
Normalized intensity
- -
a2 5
T
TaPd;Tes
TaPdT.
L5 080

a;Pd;Teyy

>_

T

SN
=l
i
Sos s
.
o
o

=Y

52 54

%3
N
w
3

—206

a ° °
g a oo ®
S o o

. \ .. 52

b & °

°o¢r b

: (3

j @ g P

°

—404

— —606
——— 3@
10010
— = ia

Intensity/arb. units
020

040

060

200
I:&;

o o

o o

0o

&'

o

<

-

600

— 400

20 40 60 80
20/(%)

XSGR ATT S R X O A WA A W DX, B 2(a)
Ta,PdyTe s it X SFFLAT 1S B0 A2 30 46 K 45
T 4B ERARSE 4 ANIEAIRYNIE IR, RIL AT LAE
SUN W ReNlr L LR HITTI LN
Kl 2(b) Fis KR F IR R, NIl LA

HE A5 1 A1 3 1L 0 1 2R R T 2 R R LG
Ta,PdyTeq 7T 2tV bl b 7 1] /N AR BC A
) PdTe, #if . BUNE = A 1Y TaTey B | ML 1)
JN TR PdTe, £ A3 11 W AR 1) B /\ 1T {& Ta,Te,
FERA Y. A0 SR L3 B AR P XU\ A TayTe, BERF
i AR (4 BRI TaTe, 5%, BN TagPdsTeyy
() JET 2 H 8. TaPdTes i 52 i i M a7 5

WAl o J7 ) U2 /R ECAZ ) PdTe, B FUUIE
AR TaTes 8838 B HES. Ta,PdsTes 11
VS JREC AN 3R 3 Rk BOARTR], R EN

im0 971 Ta A1 Pd 439145 Te BLA7 WAL =
FAAE I —Fh TaTe #EA —Fh PdTe 5%

3.2 TEEEMNE

Izl 3(&)7(d) ﬁ%ui‘j Ta4Pd3Te16, Ta3Pd3Tel4,
TaPdTes, Ta,PdsTes mniA U HE—4ESE J7 0] (1) A8 i

10 90)&0 Oko)ﬁ O{o’ o

Tay,PdsTeq

: “{gu b<_ © ;D'O%OQQ Dp @,o
ke = -1 O o g O

TasPdsTeyy

RN StV

TaPdTes

RLACNINNG

TayPdsTes

B2 (a) ZITCAIERG Y B R 00 X SEEAT ST RS (b) HFBE TS 1) 1 B BT R B 1R

Fig. 2. (a) XRD patterns and (b)projection view of one atomic layers of the corresponding ternary Pd-based tellurides.
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Fig. 3. Temperature dependence of the electronic resistivity along the chain direction for ternary Pd-based tellurides: (a) TaPdsTeq;
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Table 2. Crystal parameters of ternary Pd-based tellurides.
Compound Space group a/A b/A c/A 8/(°) IS/A(Calculated) IS/A (XRD)  Ref.
TaPdyTeq 2/m 17.687(4)  3.735(1) 19.510(4)  110.42(1) 6.503(5) 6.529(6) [29]
TazPdsTey P21/m 14.088(2)  3.737(3)  20.560(2)  103.73(5) 6.397(1) 6.418(8) [30]
TaPdTe; Cmem 3.693(4) 13.274(0)  15.602(0) — 6.637(0) 6.629(8) [24]
TayPdsTes Cmem 13.989(3)  3.713(1) 18.630(4) — 6.994(7) 6.975(9) [31]
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Fig. 4. (a) The Molar ratio and (b) temperature setting procedures employed in growing the single crystals of ternary Pd-based tel-

lurides by self-flux method.
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T IRR, Hh— 2 ROBHE R L. R4 K Ta,Pd;
Tey, TagPdyTey, Ml TaPdTe; = fb AR EHH FH T
SE A AR R AR BE e R, (ERR I B FCRHEE 7K L1
AHAIRL FH 3 FECRHEE R HEARAT A4 B bR A TR
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PLEKIE SR RAESA 2 ), R B AR AT T Hok}
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Ta,PdsTe s HE T TagPdyTeyy, BLRHE /R HHHY
Ta/Te HAH (Ta,PdsTeq: 0.13, TagPdsTeyy: 0.20)
SN AE M ET R R Ta/ Te HAE (Ta,Pd;Teq:
0.25, TagPdyTe;:0.21) B 5. i 3 X b ik EE /K
Ferr Te (9 HCA, ASHE & B3 1Y Te 5 1 1F il
F 700 B EBEA AL, Te B9 HE B AR 7= 40 S AR A
FhE MR E A 2 5. Yoo 55 BT 5@ o
P21l Te ¥ i 7F SiO,/Si #1JiE bAE K 2 MoTe,
A fRET 2B, Te B 20 T AT & = Wik 1 1
by 2H-MoTe, fn A, 1M Te /D0 238 B A
Te (EELFERY 1T -MoTe, fhiA, b 13 i i Fh o 28
AR T 2H-1T° MoTe, [FIJFi4;. &5 — Pk
HHE R S5 R 2H-MoTe, &5 A4k 211 i
MoTe, 77 2% A2 € W AH, MikHE Te 25 A3 M
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A=K Ta,PdyTes SR AR BE A2 ¥ A W1 i) A TA]
mE 4(b) Fs, G B RERER/NTHIE. A T Wk
XA I R T AR 5 R AR R 1S TaoPdyTes A, X
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Fig. 5. EDS spectrum of the single crystal grown with nom-
inal molar ratio Ta:Pd:Te = 2:4.5:7.5 and heating proced-
ure as shown by the red line plotted in Fig. 4(b). The inset
shows the photograph of the as-grown crystals.
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4 % i

AT F A Self-flux 41 CVT A K
4 = o IR LY (TaPdsTeys, TagPdsTey,
TaPdTe; Al Ta,PdsTes) BRI RE, A= K H 95k
S A UL v o i i AR 1 RS AT UGS $]~2.5 mm x
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BT, UESE T ARAFIEE K TayPdyTe s il TagPdsTeyy
A, FANKHITEE 4R TaPdTe, A4 S 1A
Ta,PdyTey it R A9 = . A K B Tay,PdyTeq
M TagPdsTey, & 1A 1Y #8556 A8 55 BE AL 43 51 Ry
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s Jm, M Self-flux A ik 4 Fp =it S
e AR B A K S LA BEAT T X Lo #lr. %5
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Abstract

Ternary transition-metal chalcogenides are a series of compounds that possess both low-dimensional
structures and correlated electrons, and display rich electronic ground states, depending on their different
compositions. Among the chalcogen (S, Se, Te), Te has lower electronegativity and heavier atomic mass than S
and Se. Thus, transition-metal tellurides take on distinct crystal structures, electronic structures and physical
properties. In recent years, we have successively discovered novel superconductors Ta,Pd;Te s and TasPdsTeyy,
topological Dirac semimetals TaTMTe; (TM = Pd, Pt, Ni),etc., further expanding the investigations of physical
properties of the family of tellurides and laying a foundation for exploring their potential applications . The
basis of further investigating and exploring the potential applications is the obtaining of the high-quality
crystals with large dimensions. In this work, we first introduce the whole procedures of the single-crystal growth
in growing the four ternary Pd-based tellurides (Ta,PdsTe;s, TasPd;Te;,, TaPdTe;, and Ta,PdsTe;) by
employing the self-flux method and chemical vapor transport method, and then give the chemical reaction
equations in chemical vapor transport. The superconducting transition width of the Ta,Pds;Te; crystal and
TasPdsTe, crystal are as small as 0.57 K and 0.13 K, respectively, and by fitting the temperature-dependent
resistivity of the topological insulator Ta,Pds;Tes;, the band gap is derived to be 23.37 meV. Finally, we
comparatively analyse the crystal-growth processes of the four ternary Pd-based tellurides by employing the
flux method, which can provide the inspiration and reference for growing the crystals of other transition-metal

tellurides by employing the similar methods.
Keywords: ternary Pd-based telluride, crystal growth, flux method, chemical vapor transport method
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