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Development, Doping and Applications in Organic Thermoelectrics of n-Type Polymers
Xugang Guo*
South University of Science and Technology, China

The advance of organic thermoelectrics (OTEs) highly relies on the design and synthesis of
high-performance p-type and n-type organic/polymer semiconductors with comparable device performance.
However, the device performance of n-type polymers lags greatly behind their p-type counterparts, hence limiting
the advance of OTEs field. The development of high-performance n-type polymers hingers on the design and
synthesis of highly electron-deficient building blocks with small steric hindrance, planar backbone, compact
geometry, good solubilizing capability.

In this talk, I will present a series of imide-functionalized ladder-type bithiophene imide derivatives with up
to five imide groups, and the polymer semiconductors built from them show remarkable performance in various
organic (opto) electronic devices. On another hand, chemical doping is a basic technique for tuning charge carrier
density, Fermi level, and electrical conductivity of organic semiconductors and improving the device performance
of OTEs. However, n (electron)-doping is fundamentally more challenging than p (hole)-doping and typically
achieves a much lower doping efficiency. We will discuss our progress on catalyzed molecular n-doping
techniques based on various catalysts, including vapor deposited transistor metal nanoparticles,
solution-processable surface-functionalized transition metal nanoparticles, and soluble organometallic complexes.
The catalyzed molecular n-doping techniques together with the development of high-performance n-type
polymers lead to superior device performance in OTEs.
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Ductile thermoelectric materials
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We report the recently discovered ductile inorganic thermoelectric materials such as Ag,S and its alloys, and
defective Bi,Tes-based materials. They are typical semiconductors with excellent thermoelectric performance. At
the same time, they are highly plastic, which are similar with the mechanical properties of metals. Furthermore,
upon compositional optimization, these ductile materials can reach a delicate balance between high carrier mobility,
power factor, a figure of merit and good mechanical plasticity. The good ductile thermoelectric materials open a
new avenue for the fabrication of flexible and other new thermoelectric devices. These results promised an
emerging paradigm and market of thermoelectric materials and devices.
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[2] M. Z. Chen, J. L. Wang, K. Liu, W. F. Fan, Y. Sun, C. Felser, T. J. Zhu, C. G. Fu. Topological Heusler
Magnets-Driven High-Performance Transverse Nernst Thermoelectric Generators, Advanced Energy Materials,
2024, 14(21), 2400411.
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Develop High-Performance Metal Chacolgenides Thermoelectric Materials
Min Hong*
University of Southern Queensland

Thermoelectric materials have attracted worldwide attention for applications in power generation, waste heat
recovery, and refrigeration. Enhancing figure-of-merit (zT) is the priority to realize mass-market applications,
which is mainly achieved by decreasing thermal conductivity and enhancing the power factor. My research
includes the following aspects. (1) Nanostructure engineering. Various types of nanostructures and lattice
imperfections have been developed including dislocations, stacking faults, planar vacancies, and superlattice
precipitates. (2) Theory Innovations. Guided by the big-data survey, an intuitive method was established to guide
the enhancement of thermoelectric performance. Moreover, with the density-functional-theory calculations,
fundamentals based on molecular orbital theory were explored to screen the dopants for achieving band
convergence, and phonon engineering was proposed to strengthen inherent phonon scatterings. (3)
High-performance materials. Benefiting from the rational design of nanostructures and innovative theories, quite
high thermoelectric performance has been realized in materials of Bi,Te;, SnTe, SnSe, PbTe, etc. Recently,
record-high thermoelectric performance has been achieved in GeTe-based materials.
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MgsSh,-based Zintl compounds offer great potential for mid- to high-temperature thermoelectric applications
due to their non-toxicity, low cost, and favorable electronic properties. In our work, we systematically developed a
series of high-performance p-type and n-type MgsSh,-based materials through targeted doping and structural
design strategies, with a strong emphasis on synthesis control and device-level integration. For p-type materials,
we employed co-doping of Na at the cation site and Bi at the anion site to simultaneously modulate the band
structure and enhance phonon scattering. This strategy enabled a competitive ZT of 0.73 at 773 K, supported by a
high power factor and reduced lattice thermal conductivity via Bi nanoprecipitates. A double-leg thermoelectric
device assembled using this material achieved a conversion efficiency of 4.1% under a 390 K temperature
difference. To address the mobility limitations in n-type Mgs(Sb,Bi),, we introduced Be as a cationic dopant to
weaken bond polarity and improve electronic transport. This approach led to a significant mobility increase (from
~62 to ~138 cm? V! s71), a peak ZT of 1.54 at 673 K, and a high average ZT of 1.17. Further, we developed a
dual-modulation doping strategy by integrating Zr-doped and intrinsic Mgs(Sh,Bi), phases to form electronic
high-speed channels. This composite achieved a record-high average ZT of 1.7 and enabled a single-leg device
with 13.6% conversion efficiency at a 467 K temperature difference. Our work demonstrates that precise
compositional tuning, defect engineering, and phase boundary design can be effectively leveraged to boost both
material- and device-level thermoelectric performance. These advances provide a robust foundation for the
development of scalable and efficient thermoelectric systems based on MgsSh, derivatives.
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The lattice thermal conductivities of two-dimensional materials: from first-principles to machine learning
K| >
el NS

The successful preparation of graphene has opened a new era in the study of two-dimensional (2D) materials.
Compared with the electronic properties, the phonon transport properties of 2D materials are less known,
especially for the lattice thermal conductivity (k). In fact, x_ plays a quite important role in various application
scenarios, such as heat dissipation, thermoelectric conservation and thermal barrier coatings. It is therefore of
great importance to quickly and accurately evaluate the x of various 2D materials, as well as find effective
methods to manipulate them. In this talk, we combine first-principles calculations and Boltzmann transport theory
to investigate the thermal transport properties of the Janus SnXY (X, Y = O, S, Se) monolayers. Besides, a
high-throughput model is proposed to readily and accurately predict the k. of monolayer systems by machine
learning method. In addition, using Janus SnSSe as a prototypical example, we develop accurate machine learning
interatomic potential, which is then combined with Boltzmann transport equation to study the effects of interlayer

twisting on the «; .
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Probing structural disorder and anharmonic phonons in thermoelectric materials using synchrotron
techniques
Jiawei Zhang*
Shanghai Institite of Ceramics, Chinese Academy of Sciences

Obtaining precise knowledge of structural disorder and anharmonic phonons is crucial for understanding the
microscopic origin of intrinsically low thermal conductivity, which is essential for designing efficient
thermoelectric materials. In this talk, | will discuss advanced techniques for probing structural disorder, focusing
on the maximum entropy method (MEM) and 1D/3D pair distribution function (PDF) analysis based on
synchrotron X-ray scattering. Using examples such as chainlike InTe and CssBi:Brs, we realize direct observations
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of 1D correlated disorder with In* interstitials, local octahedral distortions, and occupational disorder by
combining synchrotron X-ray diffraction, diffuse scattering, MEM, and 1D/3D PDF. Static-to-dynamic transitions
of subtle structural disorders are typically observed with increasing temperature. The detailed structural disorder
information provides a basis for understanding thermoelectric properties. Moreover, by combining synchrotron
inelastic X-ray scattering and first-principles phonon calculations, | will demonstrate how these methods probe
soft, low-lying phonon modes and their strong anharmonicity, which are responsible for intrinsically low lattice
thermal conductivity.
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Transverse thermoelectric effect of inclined thin films for high performance photo/thermal detectors
Shufang WANG*
Hebei University

Transverse thermoelectric (TTE) effect of inclined thin films, originating from the anisotropy of the Seebeck
coefficient of the films, has received extensive attention owing to its great potential application in self-powered
photodetectors and heat flux sensors. In this paper, novel TTE ultraviolet (UV) pulsed photodetectors and heat
flux sensors were constructed by using high quality c-axis inclined AB,Te; (A=Sn, Pb; B=Sh, Bi) thin films
grown by pulsed laser deposition technique. The devices exhibited very high voltage sensitivity Rs as well as
ultrafast response time t. For example, the Rs and tr of the PbBi,Te,-based TTE detectors is about 25.75 VV/mJ and
18 ns respectively upon the 308 nm UV pulsed irradiation. In addition, the device showed long-term working
stability in air after coating a thin layer of Al,O3 and perfect linearity with R-squared coefficient close to 1. The
results demonstrate that layered compounds of AB,Te, (A=Sn, Pb; B=Sh, Bi), which have a large anisotropy in
the Seebeck coefficient, are promising new materials for fabricating high performance TTE-based ultraviolet
pulsed photodetectors and heat flux sensors.
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W, FHER
R 5 RHOR

Izt fp-BE VR AR, n-BEHESE CRealzn-BEs 1) KEH %, Hil, n-
RS TR CEE S AU RS, Bile. BRI, PRI S S EE R tb oy A% . ot 2
—FhR R RS T O ], (B T e, N AR, Rk, FATEE S TR
AT N RIS A R T I E - = T A, W R A

(LD HFIEGIAGKIFE M (BT) W pashy T 1195,6- 8 JE-2,1,3- 48— (DCNBT). Al
I FH 5 25 AR - 52 A4 AH ELAE RS, A & MR R 51 1A 48 0 S DCNBTREE 7 A n-B4 &4 11 34k
DCNBT-TPCHIDCNBT-TPIC, Hif3 7 #EA# (1.38 eVAI1.28 eV) FEAE KX I B AR M, 1%
TR DR PR = 7 SR MRE A v e 7 It A R RE R 2. 55T DCNBT-TPICH 4% 11 4 i1 73 7 A FH g
LI 213K 75 1 22.52 mA-cm 2145 K HL IR 25 P F110.22% 0 g B G 3 0 . HE T-DCNBT-TPCHI & i = 754
e 73K P R FL T AT R4S I 13% 1) R B A # 30
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(2) BRMEWIBEWNZ (BTD BA B TETE, EHAA P BTy L LUMORE S M, A
A FnRPERERI L. BATEBTIE 2 LS| NFUEME T — REVFEEAC I MEY LR T T — R348
PRI R 00 7o TR LA E 38 o o AT LS SR f R AT 4150 S-om TSR PRI 110 pW
m* K2, 2 HAn-B R B I R i
RS R R T ] DU R - R 70 RS T LR I SRR PERE, R T iR s i 7 4
1 RE ] 3T T n- AR RE

EEPEN
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AL AR AL 5 R S
FEOGIE*Y, ZEEt, BB %, S 2, Martijn Kemerink®
1. HHRY
2. HERFEERE AL A TR
3. MR K

ANLAEATRHA BAT T R  RA S SR B ATV O TS0 s o e AR AR . FH A5 (< 80 °C)
JEBLH EEIENLEA H AR B A X S P AT 5t SR, V8 AT+ 2 TR AT IT, U 2t FE AR A IR,
HANM BB R 5 TN LU IR BUR . 33, o BB Al Ak 7T BT O AK B 22 F 7T DA 1A, i
it B A U SR GE R PR & % BRI A G50, RIS T A WU RME = IR R ZT (i,
WAL T HHURH R 770 B ATHRGE G HLE 2 PR IIR AT (PP RUTSH7E300 pW m™ K22
A7 CRR A rubbing 47 B A S AL 3R T2 ¥, S8 7 30 U0 7 BEEE TR NFRAR A0 508 AR BT
HAh, HHB AR, FRRERBAKCET, WL TR RE (200 BEAEE, R EN
PUERBLHI TS ANE T . A L R AR i 75 o) i e L A R AT 4 T EL RN F) R A

AR SR B AU R P A AT AR R, OB L] B A AAE RS PSR D R
Bt e, PR A R I R AT HLEA R BEAL AR ST R ORI, SR 2R3 T v iy e i R 10 2 P SR A
PO T BAERPERM R B RN o Behh, fE7R T A HLI L e 3 R 5 2 DL R B TR AE (0 E
PERUEE XL IR AL, JEER AT T 28 D5 BB PR ) J A K 45 2 S AR B 1 P B
Ko B35, BT BRI HA v v 5 S0OR 26 DL SR e O AL R R B S Y,
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A02-66
SRR B P RS R IR AT 5T
EHE* B
BBUR

FeME AL S8R 1 57 BRR RIS S N N RV B T I AR R A WL 1 5 PR B0 RIS J2 Bk
il RS A E 71 SR P F SRR SE A Ve RE . ERF R, RHBRAPKEB A RS
MR R RS S B (SRAK0IW mT KD, FEAEMAKSHESY (02Wmt KD
/D% A EE, 8 BOR ZEHR Tt 185%, ThR BBk 3.14 LW em? K2 FF & Ecoflex/AIN &5 538 A RER (11.1
W% AIND 3535 5 AIRR A5 #, THR B EIRTE 107% % 4.38 mW em™ (AT=30 K): 5] AV AHAS b1 K8k
HEF(FPCM), FF-HIA I S8 11.21 °CHR 3R R R RF4E 300 72, F T & Ha s 4t Th R 32 7+ 38.6% 4% 23.7 mW.
FEJ12E AR DT T, BRAEZE G HT 4 H XU a8 i B EE R AR (BSHK-MMD, 523 80%IH P F i1 2% 5 12496%
AN E, HARRF T 77.3%, GFiAfs RS EUERAS, arG 4 28 mm [ 22 dlim s i 52 A )RR 5]
BB N A7 (150%Hi (5, (2 FCEEE HNEA 19 mm iR 2K M, Bl F3En 105%; 25
AW B ARSI (25 um B, ZH4EE 20 mm & i 2E4%2 N4 1000 KIGH AR (£<10%. It
RPN R BN 2 37 e N« BK B S B 28 PR S K R AR IR et i (4 28 PF R B 0.32 mwW);
FPCM-TED £\l g B fEaRiz s it 8 R4 BHUL A BE B FHES T UZEEMIL 6.2 K
B2 Wk, #-F10 FEAGTRIS B 5T T R S F R R SR SUBLE R, N F ARG
FRPE AT SEMR IR TT R

A02-67
AL 5 U S R
e
AR

GUAE NSAt 2 A2 3 T s ANl Bk (0 A 0 K I BB 5T BOR RS &, PR B =43
BOERNE . BRI R BRI RIS, AR N AR TIR 2 T P AN FA e WS U T e B o B
MR A . AT R EVE TR 5 I LT LW BT RIR R 5T R . AR SR AR ¢ [ U
TR AE AL 2T Y 55 2 TR BB T T R

A02-68
SnSe: —PhErHT I EEAELAR
2N+, RSLIR 2
1. LI R
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2. JESAUAURAE

ABFFERIL T — R BA Sn BALAIINIL Y (SnSe) YKAEALA R, HAIEHIR T K N ERMENKSAE
O EAE, HIETASMRERRA (DG, B« B AT st 7). iZJ5VEAE 40T A F) 2.6 mmol g™t h™*
FIERAL™ 2, AR IR AN SN & h SEBLE R 50 /M AR IR E 4™ (0.3 mmol L™, S48 53R iy
R, IR RV T B AR B AL BB FE B 155 SnSe 9K v 3 IR AT B A SEIL 1K
T3 SR IR AN AL . T SO A R A T — R T R R e e SR O SRS, X
W BRI Fe b A0 S M AR K B A S T2 B a7 o

A02-69
o0 P BE SR MR A PR AR 1) % B A AR BT AT
PR
Fa 7 RHOR

TR — Rl nT DLSEELIA BE AT L RE 2 18] A T B3 S i A BT A G T <2t REIR AL A Rl JTAFK,
A5 R T B AR AR I R B, X IEREDT AT T B R ZR, AR, HATRHER 2 10 5 R L T i
Fore At g, JF HIH S A (7 o AR S e SRAE A A AL AT BUR N A 5 24 5 1 il 22 3
AR, O G T A N B SRR B R R T S . TRIRIE SRR RTEE, 0 AgoSe, BiTes <5,
& H AT AWK B AR RER AT RE, 2RI, ARG R AIERIE, SECN TR R 7. fem AR A
A RIS RE TR TE RETC LA AL TR, o PR BT (1 RIS AL L FH PR S B A 32—

et BIRPR, A TARRIRA«E L R A E R i B RO5ER S T RS TR R A R
PEACRIEIRE, RGWTTT 7 IOHLIA R R TR 7) . SOV S AL S AL REAN 0 2 PERE RO RE LB, SEBl 1%
PESBGRERER FIP IR T . BUS I EZ SR I T -

1. KB B RI5E, SEELT MO DRI SR 88 R K5 By Tes (VAR 1000 V25 h 3T P9 1) R 47
TAE, D42 (pBD R 46 (nED mWm™ K? [(EiZhE6[AF. SRt BTAA ) ) 25 il )3 8T 5 AL
MBI AR A6, A MR R s A T B R G ATAEORRF R 3 FE PR A RN E . A4k - b
B, R A SR A R A D SO R N B T e, AT OREF 1 L SRR A R R . AR SR R F LR
60 K i2 s 320 W m™? (s 0 — DR o X I TAREAUN AT 5 M 7 B A4l 1 a9,
N BRPEANHERE AR GE TN L 7 P S5 -VEREAR SC MRS T 1B %

2. KM AT ERBAEBEE LA ST 1D AgSe/2D MXene K E Gk AR5 & =ik
ML T ZAE e e 2 FLUEME Edl & 7RI R S, B4 el 7 8 rimis, WK =R ER T
B 2.0 mW mt K2 BN AS AR R KT A R R R R, MR 2R 30 KR A Y B A
SREPEN 24 W m?. SBILN AgaSe/MXene JEZFAEMIITAL, SEIL T BB LE B4 B AL BRI R .
R TAR A S v Re . SRR R S SR O T ik

A02-70
Flexible carbon nanotube film/conductive polymer thermoelectric composites toward wearable electronics
Yong Du*, Qiufeng Meng, Xiaohua Liu
Shanghai Institute of Technology

Carbon nanotube film (CNTF) is a two-dimensional macroscopic body of carbon nanotubes. The intertwined
network structures composed of abundant aligned CNT fibers determine the excellent electrical and mechanical
properties of CNTF. Therefore, the CNTF film is an attractive alternative to prepare flexible thermoelectric
materials with conductive polymers.

Herein,CNTF/poly(3,4-ethylenedioxythiophene): poly(styrenesulfonic acid) (PEDOT:PSS) thermoelectric
composite was prepared by a vacuum-assisted filtration method, and flexible CNTF/polyaniline (PANI) and
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CNTF/polypyrrole (PPy) thermoelectric composites were prepared via an in-situ polymerization method. Among
them, the CNTF/PANI composites with PANI polymerization time of 5 h achieved a maximum power factor of
536.8 W-m™-K? at 360 K as well as significant mechanical performance. The electrical conductivity of the
CNTF/PANI composites could maintain 93.3% after being bent for 500 times, and the tensile strength was as high
as 232.3 MPa. These flexible, free-standing, and highly efficient thermoelectric-powered composites have
potential applications for wearable electronics.

A02-71
5 B T HI P A A B A DR P
B AL e
P

PE A B 2 E R, R R FAL A G A AR R N R BRI RS F e 77 5, 7R E it A I
SRR B . AT S LA B, Gl E ARSI\ NiSO,,  TEA SR THI #4 E HH v Ji vl
W Zn/Ni ERAEENY (LDH) RN JE, REINT Zo/Zn> AR NI B 7R, i BE A F e i
ZHUN 0.667 mV K HETFE 2.116 mV K™, FFRASE NiHCF//Zn-LDH 4 Btk R SEH 7-2.944 mV K™
HIIERE R ER M . 24 NIHCF//Zn-LDH HjtlfE 50°Ca . SCCI LI Lok FIg47 iy, A3k45 104.11%0) =i fe
BEE 26.08% AN RIEREE . ML, XK RIEERAAM T4 650 XIEH (1C 5% R ERR
HALT 1.93%, RIHIL R RIEHFRENE. 2R R, AT A B T b nT fE 6 e i F8 v [F) 2D S
o R R A R SOR

A02-72
BB A B B BT R SRR
UL S
RIYIR

AN, A ] ERCRH KA A RE AL O FRE, B BRI AR ST 7o Rl R I ok v
I A IR P LA S PR TR A Je s DS S/ IR L T B SR SR T AN BB U REVRAR TR TT SR . AT T SR A T
AR T SR R IT,  E R AR AR ) T B AR AL A RE B R BT R . B S, BERE T
FREA IO, AEEMBEMREREITR, KUK T —Fh MXene H5R (KB AR, &%
S 1 RIEA I A AR AR AUE BE - IXR U AE 2 R B S E3A T, RIS R Ak e
JEHAER] 5 FBE 2% (0 I S (S A S I T P R A S AT St B, TR IR A B T AR
REMRF R, AWFFLBLT 17— M S 4 AT MXene 0K Fr R S/K B ARG, AT 7 AR EIBERR
TR, R HAENR I N KR . AU SRR T — R A R R I T, AR
ARAN = N ANEZ BISR S ALIARE . Boa, MRk R AE [ 5 A Bl AE A LB B AN D it B AS A2
AT TR H SINFH S B 7 (S, 8 2 S ARILT A IR, KRR 9 1 R (R LB RE AT HA
WA tkRe, JFRIIN T BRI e TE . AR Y P ) R A T e T L, IR A
R RE T S M I AR A B B BEE T D S A

EEPUE

1. Zhaopeng Liu, Yifeng Hu, Xin Lu, Ziwei Mo, Guangming Chen and Zhuoxin Liu*, Electrolyte engineering of
quasi-solid-state thermocells for low-grade heat harvest at sub-zero temperatures, Adv. Energy Mater. 2024, 14,
2402226.

2. Xin Lu, Ziwei Mo, Zhaopeng Liu, Yifeng Hu, Chunyu Du, Lirong Liang, Zhuoxin Liu* and Guangming Chen*,
Robust, efficient, and recoverable thermocells with zwitterion-boosted hydrogel electrolytes for
energy-autonomous and wearable sensing, Angew. Chem. Int. Ed. 2024, 63, €202405357.
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3. Xin Lu, Daibin Xie, Kaihua Zhu, Shouhao Wei, Ziwei Mo, Chunyu Du, Lirong Liang, Guangming Chen* and
Zhuoxin Liu*, Swift assembly of adaptive thermocell arrays for device-level healable and energy-autonomous
motion sensors, Nano-Micro Lett. 2023, 15, 196.

A02-73
R4 T R R T g
T
TRAEKE

FNERS T Aoy — AR R R B R R, REE A PR BN A HEUA HROAIR it 57 74 BE BB AL Y HELE
DR DR AT S REPSUSCAR ol RE SR AL 1 QBT RRAT o SR A% G2 1A 3 32 ) T 18 1A i 5 FAIG - HEL AR 5 7 T FL A B A2 1)
PR KA, P ECR-HR AR R AR T 1%, MM EA A LSRN o AT TR AL Grit i B g A A
MR BRYE, My s S — T i R AR FE AR S O R A, SRR AR R B2 5
— 7 HARFCIE B R Al =y ) 7 5 IR R B 1 I LT e, A R A% G AR 28 FAT B A2 AN W] RS SC B
o IX 0[] Sk A SR AT A LT Y BE B AL R BT 2 2.1%, TP R RGBSR SRS A1t 1B D

A02-74
HHERER B THRA TR AR S8 RN
R, Rl
PUNIR A o TR e pT

B 4 ERBEUE S R AU H 2 ™R, JFACR R AT RRSE R A AL A BB SR BOR OB e v, SRtk
1 AR PR E v 2 DS SR MRS SR AT FU I TV - 4% 1 —F p AP AERIL B A B TR
(CIG), R —Fhk 1K & B I VEBE I SR (0 SRNS o JEIL A RAL 5 70 130 1 A A UL 48
Z NN\ s N R O E VI | P N 1 7R S R e i o G o P 1| 5 AN R e 1 2 =R 3 E P T -8
I RZER, FNFRAMERT IR TTE R 7lE, RS AERE TN E THRSF (51.2mS
cm™). BTN AR (207 mV K™D S5HBMRE (2.36). B3 HBRGUKE IR & BB,
AR I LR A @ B - TR b i RSt e 1 A RE . 2T R AR TERE CIG 4L
BMZRNEA ] USEB R IR - SR 2 I FF S B Re s, B BRI . DU BB RS, JRRTHT
TP VREE LU 2 BEAR TR AR . RIS, BB 188 YR A 5 2T 44 3 T e A [ WAL R R Y B )
BEAE, B2 XURR R T B R ER AL B R R R

A02-75
mm e LR = AR R R R R SRR A
)3, xR, At Moot ?
1. o[ TR BRI 5T B AR 9T BT
2. EE R

3D HHEE (TED) MEBEREFE MM REA R AF St T 90 R L0 H A LA B L, ARimefllz
(B 22 I AR A PE A RRR AR A . AR, FRATE ol i A TR R FE TIRIVE S E T BigTes 244
PRE ZT AEARE, fEIGEERE BT Pl A IR 215 2] 752 TED (F-TED). Hr1, p B BipsSbosTes #1 £}
A TE 373 K P SE3 1 1.2 K ZT, FHR RS 28 38 5 e 132 ok RS RS o 75 U, AU AEHE
f 1.2 W m™ KHZHT AR 0.7 W m™ KBt Ja , A4/ 51 1 BAT 200 S HLAR 3878 %4 35%IK) F-TED,
FAE 73 K IR 2 T8 B R AT 2285 B 43 ik £ 3.0 V A1 13.8 mW em®. 7E25 12454 5 mm (17 1000 Y7
P HRE 5, F-TED 1hREfRFr e LN BHAEE, B TS A A e tEA gE iyl Sk . e4h, 1.2 mm
[ 7 BE AN 2 g () EE A BT EG 23 0F 20 B /D T 70%A0 75%. [RlI, 38 3o K ks = B e e I S FH i i A AN
R RS, A VEAPUR AR R LR AL T 3D-Bi Teg ZEA8 AT IE A ER-IE, HE—2
FETt 7 HAE AT 7 8N S AH S S
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TR R T R R B HH Th R 5 P AT & 1
W ARHE>,  JH I
PP TR

RN (W-TEG) (A JE N A PR i & 52t V2l hE. 48T w-TEG Bt ZE
RO BB, MR D IR T E G R R, SEURHMERE S I IE MEAE LA . AT SUEE A
BRITEAIN w-TEG SEFASRAT T H T, RIRALA S AR A 5 I BB A BE FT B[R] B2 T4 L P E
e EFIERE . BRI S, SRR A i 2 5 B & T S AR, 3 35 B0 T 3 1) [ e 44
BRI . MBS AEHAEE (h=3mm) MR (=3mm) ] w-TEG (i T FE R, HRAIFHH
JEiE 914 mV, PRI DIZIE 121.9 pW, FRERAte < 1700 0, 7T ORI I 1L s TAE . ASHT
FORRAAMAL w-TEG iyt PERE . i B AL i 7B R SR 7 R
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A02-77
T In-Se HHE BT B EALKBT

OB, g

LR

In-Se JEALEWIFEINEVERE . SRR IR SERIRAT 2 K0T, SRS R A RN E
HEGZRTE S RAERKNREAREL, %71 In-Se oA ZHHE, In 1 Se JuR ATAL A InSes. InSe. IngSey
A In,Ses S 2 AL G, HIJBAIE—BUsRstE, TR MAER LA B R A S 2 k. N T
B RAIE In-Se AR IERATE, DMER R R AReR, A T/EMRAEIAT 1 In-Se M EHEAT 144
T, Bt T2 AT, H In S ENEEDY 50-71%, T ASEL AT BN In-Se AL G
& IRE, IR B XEEEOR AR W 7 2R EARL, JaBtit B s st 7 EZ SR R 2 N

Z Wk
1.Chevy A, Kuhn A, Martin M S. Large InSe monocrystals grown from a non-stoichiometric melt[J]. Journal of
Crystal Growth, 1977, 38(1): 118-122

A02-78
R MBRPE X PR R 1R
Mrokds, BEEE*, LR
KIEH T K2

JEF T 146 7 B0 TR ALl e B U 208 7 5 4 1, UL L AGIZ PE R P RIRAL . A TAE
BT T 5 A R A 22 0 RAE KR THE R G T 1 I — R FR G5 R R e T S R R PR (A MgsBi1 4Sbo 6
BiShSe;. CulnTe,. AgSbhSe, & ZrCoSh) ERERIFZ I . L ZrCoSb % half-Heusler &4 4%, fEKFEH
FPdn iR gE R R I NEEFETEIY, VRS IS IR Bt TR B A . Bk, Zr SRORERINGINT Zr A,
58 7 Zr,,CoSbygSno, AR T o B2, 1E 973 K I, Zr,,CoSbggSng, UG 2T 271 0.81, JL T
Ji5 4t ZrCoSho gSio.» HI s o ASHIF T 18] B T J P2 5 AL e B 1 2 7 AR B MR RE R 4% rp (R SR, vl ied s T
FE WS BT Mk BE A M R T 4R T

A02-79
F e PoSnGeTe; ZEH A RIF 7T
gk B>
WAL K, DERLE SRR b

PR A DL E S LA RE S AR B A B AR T 2 BB AU R TTIZ RV, ARIEMCR T D
PbSnGeTe; 1 &7 —FlA i st A RL 2 —, SR I iy B0 IR BE R 1] 7 H B AL e . AR TAE F %
B T8 LR AE ZFIAL B A5 1 4255 PhSnGeTeg HL R Z R UM : (1) BRI In 1524 e P 3] FEAR 2 1K
FEFIGI NFLIRBEZLIE TN Seebeck R%L, i sEIAAHEYEREMIMLAL, 1 (PbSNGe)o.os75IN0 0375 Tes FE MM IRTF T
0.93 73 ZT 18 (300-773 K); (2) @it AgShSe, Fl AgShTe, EVAK T, KILIEIAE R BURA IR 5
T ERARGE R IR S N Seebeck FEL, IR &M My A FE T 1Y 58 A5 - HUR, b midR T 17 APRk ) #vy
PERE, H:rh PbSnGeTes-0.4(AgSbTe )k S T35 ZT {1 =ik % 1.01(300-773 K), AHELIEARIRTF T 58%.

A02-80
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& B Widmannstétten Z0KAT HAR{EE SnTe LB R R B RE
Eig, A
IR

YK AT HHARLE = 1t e R AP RS T RO E A, JUHAE A TP B AR A EMR R, 0T
O s AR R B R ENR . AR, LIRS R S BT AR FEME DA ] ST SRR A 2 SO S A
HRAHSE R R IGHI L), PRE T HSLhR N g 1. AR RS, A#FF@ERL SnTe 5 AgPbSbTe; &4:4t.,
I % B AgoTe-Widmannstaten 2K AT HiAH, AT SCHLA I BRI B35 38 . RGO &5 14 7 b
7~ T SnTe B4 AgyTe HtHAHIMAE LR (1) AR = U o0 &R, b ek AgoTe WiREE AR K, TERK
WRFARTES . IR 1) 5% FE Widmannstaten 29K AT HIAH, G 80858 100 75 7 IHECT, AT 2 3 PR AIG A A 4
TR, SUFEIR, FEhER IR A S0RE . DU RIS SOR R S IR AN B RIAE A, AR H S
PERETNMS B T . 52K, (SnTe)ogo(AdLosPbSboes Te3)o20 7E 723 K B 3K A3 T fe i ZT {8 1.5, FF1E 423-823
KRB X T N SEB T 1.1 BISF38 ZT. 34, BE Tz Rk g ) B A e 284 DL R U i LB ERAE 450 K IR
ERRISZIL T 7.22%H1 4.26% A EEHE . ST A B A8/ IE I T %5 Widmannstaten 94K H!
FEAE NS F- U RO BRI 1, AR TR JE A I A B RS A TR e g 5 A AR

A02-81
MEeT R B T R s
SRR Y, PEMAT, SREEHLY, Kok
1. MEIRIE TR
2. HIEIME A

4 iy A R S PR AR AL 7 Bl S ST AE A S B RE T R R A B, SR AT A U R AL
HEAS AN 5T R 7R 3 B R E REBOTH R L E SR AR, I T D T S A S A B X e S
B 550 PR B S EZ AR DR I R GV 22 . S Il mia PRI TR AN 08T, R LR SR8
B 2 DUve A BONIAG 208 BE R B4 1 B AR AR SRk, 755 B8 e W i SR AL AR I 2k g
7 AR IR HAEAT 45 S (520 . B U WA R SAE PR BER SR RE T A S VRS IR R, Rz
REAT AEIUD I 25 8 A AR 24 1 B (i 25 T3k 50%, A ADRHI L7 B  3l™ dm fd, NS 23 B
R KA I R AW S “RETF AR ML TR E S AL (E BALHNA - AP R BE T (B8 I A%
FERAERS B, REA BB IR S R U R 22, RS R e PERE RS HE D AT 5 e TH SR AL AT S R
b, BN EDREF FARM R BB AT FUT RERT LA o
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BT S H B TREM 58 Ag,Se M8 I TR SRR
5K-7 ¥, Mazhar Hussain Danish, Zia Ur Rahman, [REKE, HOHZE*
RN 5 e i T RE A P

MAER (Ag,Se) #HATEIF HAEMRIR X R I H AL 71 M e S BRI AT 2, BRI A AL
B BB e g3 2 — o AW IR MU B 55 A B S Rl 2 78 25 000 TR R 45 1 s 44 B2 1Y) AgoSe
Pk, GO ERE TR (SPS) T ZSLUA RIS . T R, %S5 TEM
BEFGIN T KEBIKAT H A DA R 2 Pl sl F s R, 2 8 8 i 7 1B, AT A R T ik A3 R (k) o
fE 388 KR E N, WEEEMTIA] 5min 1 AgaSe Bl k. FAKE 0.10 W m™ K, BRI BE AR 8 FA1E T4 77%.
WAL, 2SI SRR R TTIRE () N, ARURE (m*) $E5, M sEILZE Tw 540 (S 1
Tk B, WIEEN A 5 704 ) AgoSe FE S 7E 388 K I IUFGEARAE (2T) 5% 0.77, #£ 300 K IFf 9 0.58,
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H.7F 300~388 K X I[P EARME (2Tae) N 0.67. 451, 7E AgySe MHRFH 51 N2 48 B (1) 45 B & —
PR (a7 A T AR PR SRS, AT AE PRI R A 2 3 R [ IR ORISR T A R A (Y 2 P R

A02-83
Bi,Tes %E M FAMIBIN TAT A & ae e+
YT Y, 2, ZERTAT L, BRI 2, g E!
1. th ERE BRI e BRI 7T b
2. AT R

BiyTes /& ME— ML I F R A L, LA HL 14 B 5 (0001) T ZAA FE 2 DA 2, el $2 7 22 S T Y 2R EL
AT R AR AL A O M 2 — o TR R, ORI S 2R R BRI, &
GO i T A BCE BT A R 5 N R AR AT A, HAE R T 2 SRR TE L #GEE R R 2 A i &
FEHL T s T e S B A FE R OCR R 2, e 2R T (B - BB IR S T I P R B A R i . AR
] B HRE 5 H 7 [ S HTAAR T N SR AT A, MRS T 1A R, (R = IR IR I R M H
¥k 263 cm® Vst HI~47.3 pWem K2, TE R4 N H(2T)~1.05@375K . A FHHIF H5TT A& H IAR
FANFENRER 3 Fd kL, Ho 2T 4 1.08@450 K. fEILIE Al filid 1 2 Bedivi Ak A UBEE, 7F 293 K iR 2
REEHLT 7.6 %I mE R

A02-84
SLHBEITHIEAT GeTe My & ALK 3L oR P S
HOCE, T
LIS

AR RESC B BEAT L BE 2 18] (I B e, 1981 7T 2 IRt SL. o, GeTe JE#vlafkih T3
DU e RE, RS T BB 1. ARIMAL S &% T2 G GeTe LI SIR T~ ORAFEA
EAVEERERISL A (C-GeTe), AL, GBS EERL, 1B KEZ AR FEREIIRE . BRI el i,
PG & H 2B B S i S REOR (SHS-VO AR LSS B T 45 (SPSO M il T Z pRIN U A Ak T GeTe,
FEEET & T2 AR IR, RIS 7227 (R-GeTe) GeTe 5l 74l (C-GeTe)
FE=IR N IAE, AR0ES5 T R-GeTe PRI 7-F FRGIEH. RBEEXFRI C-GeTe FERALEI TR M
I G55 1 3% A R, BRI 7 A isvERe, RIS, BRI A AR R A AR S TR R4 (1
SRR THUM, BRAR T ARAT R R TT3 KR TSI T 1.24 DL ZT fH. X PR & s 1
RIHEST B AR A RHR R

A02-85
FE TR REE AT AR s el
L N, EA R
SBOR A AR I B

IR MR, RS R AR d ks A T 2 B B RE A TR /I i mi g in . A& M AT 2
AL R —FEERL, HAERTIAERR. MG R A A T 7 03I FEAR, wifn]
RESCIL A LT IZ PE R I ARAR G % . S IR LURRIR I R ) S BURAS VSR RO B THE, RATEH T T
FFFRI AR 7T . A RTC R A VIA JTCERM BN o SR 26 ST A 45« ANR T80
e RAEL,  ENIATAE MgSe F1 CaSe FJdfds T 28 B A5 i 7 (BG5S B & WA AH MgSe 1
CaSe (W 24/ T2 B85 R /1R T #%, Grineisen 4R, JEM8 N, 8118 s & AE#dk, 1
FAECFEAG. R, M43 4 MgSe Al CaSe (1] Seebeck R E2xBE% 5 /BNt in, n BYThR R TFEE K )
PTHR K. 2 MgSe 1] ZT {5 7€ 700 K R A[i£%) 0.94, CaSe [ zT {4 7E 800 K Frli&#%] 1.2, SZHL T K/
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A02-86
T A PRI BB B RO R
TH* S, BT
TSR A

PE—FIr] LUK IR FAFE AL FEREIADRE, AEAPRIE SR B B L BT R REISUT A IR IR R S U A
RIS AT . RS S A N & R it 5 A s e A BRI, (R AR A5 R
HIGEAEAT RN ES, — T Bt HAE T R AT B2, b I s oK S K- R RE RO SR &R RO
HA w2 (0] o e, 15 o7 AR AT IO 9K G5 Kb AT BRI S, A IR FE oK G0 ) 25 R ee U
SYERINUHI BRI RE . SRT, AR GERIE S BT I 0UR IR T B EREAT R R, ik sl 24>
KPR RS HERAL, B0 T APRR e M RER 2 OB I R R s S AR R 807 5%, X BHAS 1 AR AR
R TR GER IR AP 5 A B .

FER AR SIS S BT TR GRS AT BE AT BR A R L, BRATI2E T 2R AT IE S 7 R SR A 0 A
JTHEFFINCAGIHE X FEM A B PR RE (10 R 2 O S R 2 70 B SR S D B AT RGUMER T . JRAT I TR AR
PGESN SNBSS, ZaMA o, BHEETEE, PUORKRATH S, R & R %5
ARRFE S IR AFEEROR, 3271 1 AR (RS HE LA — NGRS, BB A i A B4 13
FORIRASI R AP oK £ MR 22 v T I PR 55 A, R P LR AT S VA IR 1 SRR iR Ja R A2 37 (1)
AL ARSI R AT AL M RS 1 AR E S T HGR 7 5 A s i AL, it BRI K
LERPRTIRP R AR RE SR O T IR SC BB AL . JT4EOR, 4D-STEM,AD-EELS, R G SEEiE LB HOR
MR R, SRpt T E N AR R B E N 2 AT RETE, A SORHX T [T R B

A02-87
2 RSk R B T A R L R
SRR, BIRE
B TR AR R 5 TRE B

U E T AR CupeM (M=S, Se) HAGWER s i ERE, — HRORAFE WA )
HEEMEMA R . WRMEH R RSBV IR, BT (Cu™) fEmiR FRA ST N, IFEMRIIH
LR E DL R IRASERS E PR AT S 45 P iK) Cu AL DA SR, DR ol I 5 A A0 e 7 ) 1A BB AT B SC B AR Bk 5 1
UM RE I E— DR . AV IR AN CusSnSes VAR 4 2 BEF SEIIL T 4 L B8 - 3R R 4
HPERER) Ptk X TR AR, M Cu BALRE IR DL RS T R BARE T 2 EHE
IR TR, HI 5918 B A AR L T R ST IS R TR0 RN SEEl 1 = DR T I R R .
EGINZ RUZER MRS T BRI DGR, 3558 175 ORI 38 BRAR AR 5 1 X Y B A 1
PFE, BACEREE SR S AR E ZT 76 773K BRI T 1.6, [ Cu Ak FE IR DL RE
MR & T RAREA I 2 RS MRS N B E UG 7 A SRR AR EVE . X TRl A A RL, F
PR S B T e 4l il 4 CuSe-& = BET H A MK, Fe BT3B 1 IR B BOR TR, B & =Bk
JBERE A Rt d B K ARIE RS, ANTTHISS 1 Cu B A7 A T 83 i mAstE R, AR T
TR¥F Cu,Se MEHERIR M TR, 2 RIERE = BERRAT AU 77 MRS T RS SRS AT R,
I 2 SEHLAGE IR REAT IR SRR E VE R R FIARAL . B TN AL B BT AR R 1 — FMEAS A 2 107
%, AR TR AR 4R S B 1 A R B ATV A B R AL B

KON S IR R T2 5 B A MR ORBE iR R, BEX B iR, AHTRASE T MgAgSh #4E
WHFCE A, PR PREE R Rl R B2 5, R TfiE A R E AR, 5 3B RLE
BT HO R ST 4 &, 573 K il A RIS, RN SeBlmam B4 &, 5 40 A2 e e SERR
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I IR R A il 25 4 Mg SR AR AR I, 72 287 KR ZE T, SEBL 10. 2% A0 L, H
2ot 1440 NN RRIEAN GO RE, SE A B PERE R IR, R R IR . AW TTSRIL T 4
Mg ZER LA F R R IR A, IO HHES) 1 FL B B ERE -

EEPEIN

1.W. Zuo, H. Chen, Z. Yu, Y. Fu, X. Ai, Y. Cheng, M. Jiang, S. Wan, Z. Fu, R. Liu, G. Cheng, R. Xu, L. Wang, F.
Xu, Q. Zhang, D. Makarov, W. Jiang. Atomic-scale interface strengthening unlocks efficient and durable
Mg-based thermoelectric devices. Nature Materials, 2025, 24 (5), 735-742.

A02-88
A ARMELEM ARSI ZrNisn EobpR S R
Pt
74 e A2 0 K

Half-Heusler &4 BA LTI 220ERE, 78R BRSO S PR 2R S AL A T Il 1 S A5t
HEl, MERetiE N 2 half-Heusler #FLABLE 8 T Zry« HfTiyNiSN,,Sh, (x, y = 0~1, z= 0~0.04){k % .
SR, ZAR RS HE BB REHTE 0.4 2 0.7 200, 8 Hf BN SR INIEM R A P2 lA, &
PR T HSEPRRIH . FEABE T, @B A A AT R T A AR AL S &, U T H AR
B, RMF T HRKZE HE B2 ZT 8, FH6E R 7 HE 8 & i e,

A02-89
% SRS AL R AR AT R e P
S, KT, EEB, R, EEDT*
HAERS:, WER A S BOR R

PR — PR SEHL AR GE AN L RE A B e ) DR A R . mREE (HMS) #viAr Bl E R E . 3
BER IS FAEaE It USRI REOL 5, 8 Hh il PR PR L 7 TH B A B IR B P A St i WV R B 45 S T80
FEITled (SPS) HiARMIE T (MngessVo.015)(SioeeAloor)1.79+X%CrSip B4R e — 771, FIH V A Al it
R BAR HMS BB BHES AL, SEIZ 80048 e T 80m IR . 53— J7 1, i3 25 CrSi, 49Kk,
HeR T M AAECE, B THRERE, LW TR, e RN, &%, fE 823K 4,
(Mng.9g5V0.015)(Sio.99Alo.01)1.76+20%CrSi, £ it (1) 2T {E =14 0.72, E MnSiy 79 544 (2T~0.42) 127} 11T 71.4%.
DRI, BHPH S 1 B LA RGN K G54 526 R AR T+ HMS S LM RE I A RICH B

A02-90
InSb FEHEEAPRHERERAL SRS AR
EmE 2, EWTE 2 Moot
1. JEERH
2. bR

InSh J& —Fiil B Ay iR bk, T R T n B MERE . SR, = S PERER p BUM
I AR ) 2 FL AR AR AR R R () O ) . ARSI IS R AR A% InSb (M9 oKAEL, AIhSEIL T p 2 InSb 44
BHO AT G s, JHBd 8RR, RIS e SRR, Hf Ry e, A B2 T T A
FLIERE, B2, p 2 IngesCdoorSb FEM A 2T i iA 0.40 (723 KD, BEAAE InSb #2714 7.0 %, T 4%
BOCHRIRIE AT eah, HE—2Bilid Sn 45441845 n B InSb ¥ B T-REWF 45K, Sn 1) 5s/5p i 5] NILHRAE
9, REAKEY Seebeck REL, B AMMBIN TIRE, £ InSngeo12sSb A M TN E T 723 K
ABFRTFZE 5.6010° W m™ K™%, Sn 45 2% 5|2 (157 B 37 1 N F7375 83 LA K 0K 5 3% A RO TV i e g 184 88 75 1 i
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5, PR EIR G ZR, R 2T E{EIA%] 0.80 (723 K), BALFFEMIRTZ) 66.7%. FEULIEAN F, A SCHya:
TERTRAL InSb MRS m BB 2844, I H FLAE A i P e A HE AT ) B 47 FH R 5

A02-91
TodL AR AR T
AR BIRAR A, MiEL Y, DRSS, BROLAR L st
1. R ERE R iR R AT
2. bBigr@ R

P PR ICH T HORAZ L oS8T, BT HAERETE, SR ROE 758 I B 2 B TR
SGTLZHATING, RETHEE R AR HAER . ML, R vT DU 5L, 5 455 4
JEIN TR AR R R R, XTI R B RS RS mid A 2 R A . 1€ Nk,
ORI 5 ATy 52 H 2 PR RE R BR B, RIVIE PR~ S AR08 W TovR i 8 i THEoR#EAT AL

AHFFERW], Motk SAonE i AR I LUk CRIZERS Sl R AT M L) skl ik 2y 3000%
AUSEFeE, AT SEI AL J i) T i . 2 R LB IEVE 34K (W1 Cu,Se. AgzSe 11 BigoSbyg) HJ
FEAKT 400-500 K RIS R HOIN T8 F SCER N Rl KR ORI, & n] SRR 22 J LR AN
AR T MR TR AR SRR R S R, DU R0 22 P I Tk RE

EARE R, T IR A0 <5 Je N ) B PR v B e 06 ORAsF B A R 3 ELAT IR D BEIE R, il 2
5000 cm® V' s ERIRFIE R R, AR IS A 4y TT SCILESHE 6 M BOR N iU SR T E AR
TR RBIFE T, 2SIl T A 43-54 pW em™ K2 (s 0 — (LAl o, LT/ AT JR 1 AgyS H63%
PRI -

AWEFERM], Wt S A s AN g I LA SR E i iE T 3, B R N
Wl P S P RIS

A02-92
Interfacial Engineering and Modulation in Porous Thermoelectric Composite Materials
Shuankui Li*, Danning Ma, Bu Li
Guangzhou University

Thermoelectric technology, which enables direct heat-to-electricity conversion through the Seebeck effect,
demonstrates significant potential for high-efficiency energy harvesting in next-generation wearable electronics
and aerospace systems. However, conventional TE materials face critical limitations including excessive density,
inherent brittleness, and interdependent thermoelectric parameters challenges that hinder their widespread
adoption, particularly in emerging wearable device applications. The strategic introduction of porosity in TE
materials presents a promising solution pathway by simultaneously reducing volumetric density and material costs
while enhancing mechanical flexibility. Notably, optimized porous architectures may also improve thermoelectric
performance through selective phonon scattering mechanisms. While effective medium theory predicts similar
porosity-induced reductions in both electrical and thermal conductivity - theoretically maintaining constant
thermoelectric figure of merit (zT) - practical material systems reveal more complex interfacial dynamics. The
proliferation of interfaces in porous structures significantly modifies charge carrier transport characteristics,
typically resulting in degraded electrical properties that outweigh thermal conductivity reductions. This highlights
interfacial engineering as a crucial research frontier, particularly in composite porous systems such as BTS/ICNT
and BST/glass bubble architectures where interface modification has demonstrated measurable zT improvements.
The work concludes by proposing future research directions, focusing on intelligent pore-structure design through
machine learning optimization and system-level integration with thermal management solutions. By elucidating
fundamental structure-property relationships and establishing practical design guidelines, this analysis advances
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the rational development of porous TE materials and provides actionable insights for engineering next-generation
self-powered systems in flexible electronics and aerospace applications.

A02-93
CuFeSns Mot &Y I AR R [ 5 4 B RE B T
T AHE*, fIESE, ik, RAE
FEMREE TR

CugFe,SnSy fL 2 V0 REIE WY K BRI B AR S (TSR I B bPRY, (B OB P RE AT T
PhTe {6 S rL b, FLEERGIRL (5673 KO Z6FF FAKEREPEREE . AURIBLLRIFIRUIL & Gt & B R
Bedk ik, % T — RIIEEHREN CusFerSnySe 1L A, Hrh CusFesn,Sy BAT i iy i IEATEL
MFREAEERE (<773 K0, RIS REZ PG TS T CugFeSn Sy (A BT ARAE it 75 50 2k
MYRBGHA . 0SB HAESR LR T & ACAE KRB CugFesn e &4 AR, B3 AAE A
S T LA SCHB T CuaFeSngSo (K1 BRI T BEJF R HA L P E

A02-94
LR BER BRI BKES 3D ITE A kY
FIE B>
PR R

S/KES 3D FTHVARIATRIT DASCEL 2 £L RIS BRI SRR IR GG R K — IR, A7 304 1 L 2R
BEARR 1 RS, R ZAAR TR ML R A RIE B e AE LS 3T E AR, JE 5 76 ZER A A WL LUE R A R SR0K
FAS A WA IR A T SRR BPRASE T (BA LS B RS Ia B R BRI, i S B L
AR o BEXE LR R, AT T FHETCH UL BRI AR EROK, AT HU S B~ 1wt%, /)
T H AT H A A SRR AR R IS & (~50wt%) . AT FTHT I A S8 7K DA AT HLAY PAA AT PEI NI, 7K
MR Hor, W TOKARDE PAA I PEI A] LR RAS € MIMEZREE M, AT RS UE S5k b i A ik i, F
VAT BEAR AR AR PR A SE BRAT B o SRK [ &5 & T ik 80wt% LA b, Fase b REEFIAAS. thit, NS &
BEARAMER] 1 2% SRk BE A=A, Bkl 72 B IR B, ARART TR IR RE Pl 24 R A b Bl
R ZT 352 0.71 F1 0.59, #53T H AT iR =7k o A TAE BT MHETE LS K AUE F T A 3 b A 2
WAl REALEE . AR SR A 2 B RMA R, TR IHBEM R 3D 4T ENHOAR R J HUR R
(152 B ML ISR L 13 R Bt

A02-95
U &AL 5 9REL B AT R R T R
i)
FURMABAES (R HBRA A

BUB G S ACRAURI RS MR R R, A% G074 LSRG 0 R & e JaA R e Se AR AR 432
Ao ZTEAMN T B = R R MW s, 30 75 MO g 2k i 1 a6 S DA A A

FURTAER BM R 5 REEREA, JEIDEIE 70 AR AR AL 7 2206 DL K HLAE 3R P AL G138 S50 A4 L 1
R TTHR,  OERBENUAT AL ARAE R 5E # o IR L R o N =4EB BN, FE S A8 XIS TR] P9 TR0 i
ks UMRE R, R K0TS, HaTRFSHR MR E Y RERR A, T8 B 5% i B 50 gk
FEEEBHR, RIRE S SPORMEIE BB & FEaR A TR BA TR mok SR
M RE A A < 4 BHIE- 55 Mk S P 75 B9 K A L
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B R T, IR 2, s
1. WEE Tk K
2. i@ K

ALY AgQ (Q =S, Se, Te) K HARMCHI AT Z . & FITB R L AL (= IR 28, 7RIt
AT RIS I R ISP F1 . Rl AgoS KA Se. Te MR EAR, AMUEA @M R I
WERENE, RIS BPERE, R F AR R T 2810, Ag.Q MBHHALE n Y
T HAT Y BRI S A LLSE I p BB A I N AENLITI A BT . LA, AQ,S AMERARH B TR thAE — e 2
JZ RS T RPERERI A . AW AR B 2 MBS S S GW B IE RIS — PRI THRTE, RGHTA
T AgQ MEMIIEAH P AU AAE BRI AL 5747 8, JFIRANIR IS T AgoS Al Ag,Se fIRIRAH IS AR g . 45 IR 3%K
W, AREE T HARAAEGREE, Ag IR EATBURMIEREEIEEE, R S MR & R PR . X E 2 AgQ
MEHERRZIAME n B BRPERIRA A . 2811, AgQ #k p BB k& DBUNEE N, FEUEL
XS p BB BRAh, BT AQoS (1 17 RS IR su s BRIETE BE R IL, Se M1 Te £ S £ A
BRI EAT AR AR AR plRE X 5 O SLAR W FC 45 AN 6 o Hotth n BB 2 e s WL AR/ (1045 2 AR PR
BE— D ENE T HACKRIB AR AL . SR, 1E Se Fl Te Bk &b, W TR /N EA L Ag [EIBREREET p
MBat Ot D R, B RER L TIREAMLAI AgS W IRm. IHh, KT Ag.Se 1
IRERBE TSRS AQ,S HA— . AW FUNIEE AQQ MBHIIAME T FALE S ALt AR i e de it 1 3
WA, RISt oy HoAth A i B AR SR AL 2 0 5 — 1 SR BB TR T S

A02-97
Synergistic Optimization of Thermoelectric Performance and High ZT in CuGaTe, through Ga Vacancies
Zipei Zhang*
Xiamen University of Technology

Enhancing thermoelectric performance is critical for efficient energy conversion. This work demonstrates
that controlled introduction of Ga vacancies in mid-temperature thermoelectric CuGaTe; synergistically optimizes
its electrical and thermal transport properties, achieving a peak ZT of 0.86. First-principles calculations reveal that
Ga vacancies drive the Fermi level into the valence band, significantly increasing hole concentration and electrical
conductivity while simultaneously reducing phonon group velocity through strong point-defect scattering.
Experimental results demonstrate that benefiting from the synergistic optimization of electrical and thermal
transport properties by Ga vacancies, the CuGagg,Te, sample achieves both high power factor and low total
thermal conductivity. Consequently, at the maximum operating temperature, its thermoelectric figure of merit
reaches 0.86. This study confirms that Ga vacancy engineering is an effective strategy for enhancing the
thermoelectric performance of CuGaTe,. By simultaneously optimizing electrical transport and suppressing
thermal transport, it significantly improves the material's ZT value, providing crucial theoretical and experimental
foundations for developing high-performance CuGaTe,-based thermoelectric materials.

A02-98
B R B Cu,SnS; AvBAEHHK RS R BT T
]
R AR £ W SR 4 R Tl

T SR ARBA R Y 25 8] X AR m] AR Bt Be T 18 F CAOC AL B dis M Re,  (EXT AR MR IR SR AL A A S R
(k) ETF, BOASEI SR MR RAZ OIS . A 70 DM A « A8 A UF ) CuaSnSs AFEA, BT« &
¥ B AL SRS S N SR E CuX (X=CI. Br. DD, #SH PR B — 752, Hrf, 20 mol% CuBr
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WSKIL 1.4 [P #GBiE . B GeTe-MnTe B ARZIK R 8w, HSIRIRZETr 451 GeTe ZRHIK, &
TAERH FRR SaMnTe {E PR RN SEBL 7 #5415 AR i R R IR, BAURAS R 0 s IR AL R 6
FEBER: . 5 N U7 R 2 B 2 23R 7 2 IELE 500 T SEL T 10% I RE AL AR, RIIL T BEJE GeTe
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A02-107
Elevating the thermoelectric performance in the sub-ambient temperature range for electronic
refrigeration
Xiaojing Ma, Jun Mao*
Harbin Institute of Technology (Shenzhen)

The solid-state thermoelectric coolers, which can directly pump the heat by utilizing electricity, play an
essential role in electronic refrigeration. Since thermoelectric devices usually cool down to the sub-ambient
temperature range, the performance of the coolers critically hinges on the properties of the material below 300 K.
Therefore, it is of great significance to promote the materials' properties below room temperature. Herein, the
single-crystalline MgsBi,-based material has been prepared and ensured a high electron mobility. As a result,
thermoelectric figure-of-merit values of ~1.05 at 300 K and ~0.87 at 250 K (along the ab plane) have been
achieved, which are superior to the commercial n-type Bi,(Te, Se)s-based alloys. Thermoelectric coolers (single-
and double-stage devices) based on the n-type single-crystalline MgsBi; 497SbosT€0.003 and p-type (Bi, Sbh),Tes
have been fabricated. The maximum cooling temperature difference of the double-stage device is ~106.8 K at the
hot-side temperature of 350 K, which outperforms the commercial Bi,Tes-based device. After ~2000 cycles
between the input electrical currents of 1 A and 3 A, the MgsBi,-based double-stage device does not show any
degradation in the cooling temperature differences. Our results show that the single-crystalline MgsBi, alloys hold
great promise for thermoelectric cooling applications.

A02-108
Self-powered photodetection based on the transverse thermoelectric effect of inclined PbSe thin films
Mingjing Chen,Xingkun Ning,Guoying Yan,Shufang Wang*
Hebei University
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The transverse thermoelectric (TTE) effect is an unconventional thermoelectric effect in which a longitudinal
temperature gradient gives rise to a transverse electric field. It has attracted extensive attentions because of the
great potential application in self-powered photodetectors. Without any external voltage applied, large transverse
voltage signals were detected when the surface of the inclined PbSe film was irradiated whether by a pulsed laser
or continuous wave lasers (with wavelengths ranging from 360 nm to 10.6 mm) due to the anisotropic Seebeck
coefficient induced by the lattice distortion. The amplitude of the output voltage showed very good linear
dependence on the radiation density and sin2a. The voltage sensitivity Rs can reach up to ~11.36 V/mJ and 415
WV cm/W under the irradiation of 308 nm pulsed laser and 10.6-pm continuous wave laser, respectively. The
detection Sensitivity can be enhanced by Pb self-doping and adding light-trapping coatings. These results
demonstrate the great potential application of the inclined PbSe thin film for high sensitivity and fast response
ultraviolet pulsed and ultra-broadband continuous-wave photodetection.
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A02-111

Surface-Engineering Cellulose Nanofibers via In-Situ PEDOT Polymerization for Superior Thermoelectric
Properties
Jiahe Lin*

Zhejiang University, Hangzhou 310027, PR China; Institute of Zhejiang University-Quzhou, Quzhou 324000,
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Cellulose nanofibrils (CNFs) are abundant and possess exceptional mechanical strength, but their intrinsic
electrical insulation limits their application in wearable electronics. In this study, we present a versatile
methodology to produce highly conductive and durable CNFs through electrostatic potential-enhanced in-situ
polymerization of poly(3,4-ethylenedioxythiophene) (PEDOT). Guided by molecular dynamics simulations, we
controlled electrostatic interactions by tailoring the chain length of PEDOT, achieving homogeneous
polymerization. Compared to conventional polymerization and blending methods, this approach prevented the
self-aggregation of PEDOT crystallites, which would otherwise localize charge carriers and hinder electrical
transport, as confirmed by scanning Kelvin probe microscope (SKPM). These fibers can leverage nanocellulose’s
capillary effects to rearrange PEDOT crystallites, thereby boosting electrical conductivity by 5 orders of
magnitude over suboptimal samples. The conductive nanocellulose paper achieves superior electrical conductivity
(91 S/cm) and durability by retaining at least 90% of its initial electrical properties over 2000 bending cycles,
5000 abrasion tests, prolonged wet-heat aging, freezing test, and UV aging test. The CNF-based thermoelectric
device generator (TEG) also demonstrates a stable TE performance with power factor exceeding 3.8 uW/mK2 and
a promising device output of 46.6 nW. These findings advance the conventional notion that charge-transporting
nanocellulose can only be obtained by carbonization, graphitization, or physical blending with conductive
components, which further boosts its potential for wearable applications.
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A02-116
Enhancing the electrical transport properties of two-dimensional semiconductors through interlayer
interactions
Qinghang Tang", Huijun Liu*?, Jiong Yang®
1. Guizhou Normal University
2. Wuhan University
3. Shanghai University

Thermoelectric materials attract great attention due to promising applications in refrigeration and waste heat
recovery. Strategies based on band engineering have been proposed to identify new thermoelectric materials with
high electrical transport performance. These approaches typically seek enhancement of the Seebeck coefficient via
sharp changes in the electronic density of states near the Fermi level. Here, we emphasize a long-overlooked
approach for enhancing the Seebeck coefficient through manipulation of the electronic group velocity. This can be
realized through the interlayer interactions in two-dimensional materials. We construct numerous bilayers in a
high-throughput manner. It is found that interlayer interactions universally introduce significant changes in the
energy bands. Among the 129 isotropic systems, 34 of the bilayers exhibit higher power factors compared with the

50



Hh [ kL K2 2025 A02. PR kL5 e it
corresponding monolayers. Importantly, the improvement of the power factors and Seebeck coefficients in the
As,lg, Shylg, and MoSe, bilayers is due to increased electronic group velocity, contrary to the paradigm where
sharper electronic densities of states favor thermoelectric performance. Our work not only illustrates the use of
interlayer interactions for tuning the band structures of thermoelectric materials, but also highlights the vital
importance of the group velocity for simultaneously enhancing the Seebeck coefficient and electrical conductivity.
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A02-119
MgsBi,-based miniaturized thermoelectric coolers with high cooling power density for electronic thermal
management
Chenhao Lin, Qian Zhang, Jun Mao*
Harbin Institute of Technology (Shenzhen)

Miniaturized thermoelectric coolers, known for their high cooling power density and rapid thermal response,
hold great promise for localized thermal management applications. While traditional thermoelectric coolers have
primarily relied on Bi,Tes alloys, the recent development of n-type MgsBi,-based materials presents a compelling
alternative, offering enhanced cost-effectiveness and environmental sustainability. In this study, we have designed
and fabricated a MgsBi,-based miniscale thermoelectric cooler. At a hot-side temperature of 300 K, the cooler
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achieves a maximum cooling temperature difference of ~59.0 K, a cooling power density of ~5.7 W cm?, and a
cooling speed of 65 K s™, which significantly surpasses other state-of-the-art MgsBi,-based devices. In addition,
the miniaturized Mg3Bi,-based cooler maintains its cooling performance after cyclic electrical current between 1
Amm?and 3 Amm? for approximately 3,000 cycles. Notably, this miniscale cooler has been applied to provide
localized cooling for the central processing unit in a microcontroller. Our findings highlight the potential of
MgsBi,-based coolers and advance their miniaturization, offering new possibilities for thermal management in
electronic devices.

A02-120
First-principles investigation of the thermoelectric properties of layered y- and y'-GaSe
Fuyun Lv*
Wuhan University

Layered compounds have attracted considerable attention owing to their diverse chemical bonding
environments and unique electronic structures. In this study, we give an in-depth study on the thermoelectric
properties of y- and y'-GaSe by using first-principles calculations combined with Boltzmann transport theory. Both
phases are confirmed to be dynamically and thermally stable, as evidenced by their positive phonon frequencies
and minimal structural fluctuations at finite temperatures. Interestingly, the valence top of each system is
composed of heavy and light bands, which is very beneficial for good thermoelectric performance. Compared
with the y-phase, the y'-GaSe possesses obviously lower lattice thermal conductivity. Combined with its favorable
electronic transport characteristics, a maximum in-plane ZT value of 2.2 at 600 K can be achieved for the p-type
v'-GaSe, revealing its promising potential for thermoelectric applications.
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TE Tt 0 BY V) AR TS =P L5 T 75 8 AR MR FE Ik 60% LA AN R AR 8 iR, H 300 KIS (1) di b 4 5 e F 48
DU R B PE 0.8 W™ K™ LU AT 300 wV/K 247, f&— I E I TE PERER /124 MERE RO 57 TE Ak

A02-122
Direct proof for electron-phonon interaction-driven phonon transport attenuation above ambient
temperature
Wentian Li',Shen Han',Shengnan Dai’,Chenguang Fu',Jiong Yang? Wenging Zhang® Tiejun Zhu*"
1. Zhejiang University
2. Shanghai University
3. Southern University of Science and Technology

While the electron-phonon interactions (EPIs) have been predicted to strongly suppress phonon transport and
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lattice thermal conductivity (k) above room temperature, direct experimental validation remains challenging
because the observed reduction of x, in the doped materials is commonly a result of concurrent enhancement of
EPIs and point-defect-induced phonon scattering (PDPS). Here, we circumvent this ambiguity through
strategically designed aliovalent-alloying semiconductors, where the compositional deviations from x = 0 amplify
EPIs while weakening PDPS. Experimentally, we observed a pronounced EPI-driven x reduction of ~50% at
room temperature and ~40% even at 1000 K as carrier concentration approaches 110 cm™. The carrier-induced
phonon softening and the enhanced electron-phonon scattering rates collectively lead to this remarkable phonon
transport attenuation. Our findings establish a quantitative framework for disentangling EPI effects on phonon
transport in heavily doped semiconductors or metals, and provide insights into phonon engineering strategies for
advanced thermal management materials design.

A02-123
HiE Mn BRIREZEHRRIBAC IR R AgSbSe, th & WIIFA Rk RE
e, 7R0EaL, JRHTIE
EOCEE TR AR B BoR 4 [ Sk =

Y24 NIk, G IERR SRR AR L R S R R AR . AR U R, 1E AgSbSe, 15 4% Mn RES
VRS B SRR RN . AgShy Mn,Se, b AW 5 FE - FL AR SRR HR R T AR R A58 R AL
DRFRM = AR FE B AR S IARBERAL SRR L T . Mn B8 T AgSbSe, th &1 HT
JRsRAL A 22, TR LT R I RS RS ZE AR IR X o S b 22 1 AR SR A R 1) 594k 2 AR Ak T AR
HEYERE . BRI &, S5 15 HL S M ALE AgSbSe, 11 1.01<10° Q™ m #2£ 7+ % AgSho.esMno.osSes ] 1.28x10* Q™
m?. MR, DPEETM 0.11 mW mt K2 HFFZE 052 mW m™t K2, HWAIESRE T 5 /5. 454 AgSbSe,
IR AT ER, AgSheesMnge,Se; FEMHTE 690 K I iAEIf i 2T 18 1.1, #AME AgShSe, SEHL T 3 f5LA
BT MRITAER, RO LSRR R R T AR R M BE I LR AR

A02-124
In BAFHRIIREFANGEH MR AgoTe - RARIF AR
FORE, HE, R, ENE, Bk
RGNS

RETr LRI TR M RE I — b RO G . TEIX T TAE, FRATE S 4 RE 7 45 sl 7
Ag, I, Te (x = 0-0.007)# FE A} #5077 FE A Seebeck REXFITAIMAL . In B3N T Hm 7k g, I
EREMF SN T IIREEZ AN RE W A1 0F, B EIRE T AgadneTe FEMHITHERE T AdressiNgoosTe # i 7E 300
K 3573 7 1.88x10° Wm 'K 2 (IR E T, 5RIBIN AgoTe FEMAMILL, -5 7 34%. 4k, InBEIIA
T ARG I S Bk IR, i AgyaesINo.oos Te FE & I = IR E IS IV PR £ 5 0.2 Wm K™, 5 KRB 4410 AgoTe
FESMAREL, BEIRT 20 70%. 2%, AdigeslnocosaTe FEAHTE 400 K I ZT {HIAZ] T 1.0, 300 % 400K [1)°F3
ZT{HIEE T 0.67. XK Ag,Te LT = E AR IR T — 484

A02-125
SEIEIE MR B RE T TR H R R FeoNDAI IR R By i i B8
Mol Y, Axfid®, Bocart, skisA !
1. RN TR
2. JLILA2BR

Full-Heusler b &/ R VERD B A K BB A SIRHT 7T, (BHARVERTI T AA L o LT RHED
TAEJT, WEETHE Full-Heusler £b &4 i L1 REATT 45 R AT 7S 545 44 b L 5 ISV RE 2 2 TR] A 2L
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SR, WHE I R EA E RS Full-Heusler Ab &4 BA EE Y. ARFFEE T3 B2 RIS iT
B, REGHT T M ARCER . TTEEFME. [ 0% Full-Heusler 1654 Fe,MAIL (M =V, Nb, Ta) [ # B 4iig v fE o
KIN FeNbAL EA SRAR I Sm A% #4 5 A e IR LA AIE e, p B FeNDAL AL & 47E 900 K B zT {HIA F)
1.7. 7£ Feo,NbAI 1, 55528 () Nb J5 740 [F—Mrattler”, 3058 AR E G S8 AR AT THR 2EU « 1
A, M Nb JE T SEARI S TREESE, 3D RE% Fe,NDAI [ A% 452, 900 K 1Y 4.85 W m™ K™,
Fe,NDAI At T E A7 LI X ) T s A e AR 7 B2 11 X A5, 535 Fe,NDAI &5 Nv =ik 6, MIfi 3k 1
E SRS . 900 K I p 7Y Fe,NbAI ThZ e 17T ik 255.6 pW K2 em™. %17t % B Fe,NbAI { y—F
R BAS IS KA &1, e —FMBTER kR p B A R

A02-126
s BLES 5 n 2L AgBiSe, B BIL A WIHF
A, R
IR

A BT TR N 2 BTN BEM R BETHR I 7 —FhBIHI&AE . s e B /NP2 )\ T A 454
HUL p-p PUBTZIKINIEIHTE o BEOVRAIE, P BURIL ST KA rERE . 2810, AHATR B 18] U8 L A
p LT CRIEANEE 0D sl K (i PbTe M1 BioTeg) BRI AL MBS AL . A TAERY,
N BRI A TS FHFE AT o 8, BHig LR EIET IS s PUBHTTIR. X1E AgBiSe, 153 1 78
PRE, FRILH =AARSER: N7 ZEOT ML AR . BRI R R B, = AR AgBiSe, £
LLs JUBS 5T BET . ST ARA I EAR, JRATEL PoTe &&fbiffEfessa, Jrdt—
UL Br B RACEIR TIREE . 526, n BUS2J5HH AgBiSe, SEIL T BIALSRK 1 2T~1.1. AR¥E AgBiSe, iff 7T T3k
TR i AR TR 5 AL B BT R K AT BN oA AQ-V-V I (L S SR HBT O AL B A

A02-127
REMERE p ZURL AR A PR MO G B
R, B
R TR

fili A B R F AR E Y B AT ME — s R ADRE, LAY EREAAREEAR RIILAL EIA] . A AR RGO A
LT Ag, PB4 p B ER RS, 75 SPS ZHI{EH S ¥y x5 2t it AT B & 5 A% §E. XRD, SEM
M REIAR ], Ag, P oI AIMASS, HT2FEBI, HEEENTS I/ ERFRE R ER, f& T
— R TR AT B B S IR BCEE B TR EE R oo HLAE SPS Z 1T T S B &, 456 XRD, TEM
SRR, SHMESGE, ka2 Bk o fLAER, iRl #T 2, T H T BRI R 5
MNALAFA B SRR HOR, R IRAD 1 HL SR (R BRAIS, SC30L 1 P A A, I8 ZT IR fHIA 31 1.42@373K 7
AQ,P0.003Bi0.417Sb1 56 T€2.097 + 0.03 W% S £ /b HUAT, [FIRSFRATK A FIFE VAR n RMLEMA RN, KA Cu
VERNT AR50, i€ i S AT UEAE ZT X MR FE R4 i, BEJS SPS ZRTSIN S Hr, [FFESEEL 1 ZT
18 S35 ZT AB B R4 T o a8 SR F [R) R0 7 361 4 n BRL 2 R 4 R L B8R 3L 5 15 31 6% 7F 250K
WmZET. AR, EaddB R AR 8RB, 8RR B B — N AR A X Ta],
B i d e I 2 3G FL R R B e AR A R I B, AT DR B 0 I AR S A, BT TR R R R g —
P Y S, W] AR RER S 28R e e, RIFP T VE RIS n, p ZAPRHE R T RO Tl A 77

A02-128
LR FRIER B HETE PbS EA BRI LB % SR MR
RET Y2, gt AR, A
1. f E TR 7 BT R 7 B
2. HRKKR¥
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VERN—ME S kL, PoS TG & R B ERER 22 B MRS R kiR, PR 1 35 il %
FAHKN . ATAEED AglCu S B IT 2408, &2 RSk R LR S, BAMNS, Ag B
I TR IR 45 Pb-S B AT 4% o ARYE 28 — PR SR BT, Cu 48 4% 5 K gk N DY THI A IR BRAE
HE— iAKW R A S A AR &, Bis R E Rt EARN5R. 7E Pbo.gssAdo.01Clo.oosS #4
ki, 873 K &4F FITHZE D FikF] 11.5 pW em™ K2, #eAh, X PR S BE S5 90K Cu,S A IR~ Skt
MEEE, MINERT AR ELN, S B B R T s S R, R4, 16 873K K3k 1.1
feE ZT, oV ZT 78 673K %2 873K L NIAEIZ) 0.9, SHIAFEMAHLL, BT /@1 EHERXT RAL
SARARAL, AgICu 2545 PbS 1 /124 M RE AR 1S 2 W W am Ak, Lk IR EE 32 & 80%, 4% FOBE & A BY DA 2 U 2
i 300%. 7ESLIEAE ERRATALEE T A RIS, HAEUR 25 570K I fi Kb Th R A DR % 4y HlIE %) 1.2 W
A 0.28 W em?, ZpatEfb S CRiB A LL R & 03 . AT TARER, 2Rk b F 4 R
SERITTLL—E R %R PbS FEFEM B LR 2 [AIRRN G K R, NIT R s M RE B L SAH B B3 A B i T
T4

A02-129
B ESAGORE R B IRBREE GeTe Hiibbrl
ZEAE, ZERS, JEE
R B TR RERL A 5 TR e

AHIE T B TE A AR AR SEIL T GeTe HLFRET S5 M MRS AIIR AL . Bi-Cd-1 = Judt45 Jid it il 55 fH
B s PUESIHE T p YUERHHEAER, PO TN B RN e E e, (28327740 GeTe /A s EEH
WSRO . 2 L v R B B R THA S TR iR (623-823K) Wy HLL-FAa 2 (I Th R K 7o AR TR
BEHALK LG T T T SRR, IR TR, AR GeTe FEH AR 31T I
ZT=2.5, Ff7F 623-823K iR IX LK 2T>2.4 NPV & X, Akl 1.82 (-7 2T fH. Zadk#riitae
1 FLRR B 1F SEBLL 12% 1 R FELRCR , X P i A5 HeAb gy K 45 44 5 A A B AR R R 4 B [ SIZ B ) S 1kt R
TR BRI RE 1B R4

A02-130
R BB B RS A AR S G e L e
i, A, ANAL, EEE, P, BOCET, SKIEA
V) EE BN &

Mgs(Sb,Bi), AT RHE L 55 H E IR A LM B BioTes 564 A M A B M RE T & 52 540, SR, HAE
WM FIERREBAL, MEEH 7B EE AR ABFFUEE I Co ZIRAUR, KA ENS L
WS, ARG TIER R B ERTE, RN G A SR . 3ET-P 05 (H? it i 1 i
PRI G R B, B B0 U 38NN B T I 24 T I DTRRFE IR 46%. v 6T =06 4 B8 1 38 Itk — S5k s
T EmAR AT E A PRI S5 R B, W Mga(Sb,Bi), 2EA 4 7E 300 K B 15 K FAEARAE 2T 24 0.94, 7E 300-400
KR IX T P35 2T 2 147, X I TAEHE /N T RES0E 5 2N A3 T = iR A B PR R 7 TR S AR

A02-131
BN ERAAHEBRATE BT R AR S BRI AR B A 75 ¥
RERR], XIS FEARAT
W IRV Ak R

AR I S AR ST ] PR RE PR S 0 7 1 R AR EL A P S BT HL e EL B AL B — R T R
TR, FERZRIEF YR, 5G 8 il v A1 ol A ik e S D5 T RAT TR B ML AT R e JAER, WETEA
SUR DM BEERE 2 (2T AT DAL L 3 R 22 FUBh 35 (s, $RTT IR 7. DRIk, JRIRESH AR
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HIEN T s R RS m A rERE . R0, B ERMRH B K. o il aE . kg
25 02 SARE ST I A BB I 5h A2 2 RNt 20k Xk AR R 10 1), R 1) 1 SR B AR SI2 B B

BT EARARL PG AR A 2 18] 5 fRBE IR, A AR T R S A HE B AV T BT 7V TE 2 A A
AP T RAU | ARTT T B IERE . ForPAE N BUER LB AR SEEL T (00D 7 Tal A 0.79 HYH AT
T 45 uWem™ K? (300 K) [ ThRE T8 1.2 (423 KD HIm i g . B & A 7E 250 K
(R 22 N AL RCRIL S 6.4%, VA I HAE o 350 K 45 1F TSI 87 K HIHIA IR Z . N IRM R P g
PSR T B 2%

A02-132
T5 S50 AR R B AL
AR, SO0, ERNE, BEUR, B, FEE, 2R
PP TR

JiEHT (CoShy) FEHAFMRL R HA S M RO S i B TR I A AT 5%, H 1T 3 AL (R i ) SR i A
15 HAE TR N FH AT I Al KPR . AR TAE 454 CoSbys [ f A5 4 Sh B TSRS AL 5 60 58 bR AE,  $2
T —Ff 5 2R 5 R P R AR R 04 VI R SR ISR o GBI VR A 5] B R, R
FAB2 Co JE T A2 Tk b CoSbs (1 i AL B %S Sb 5 T8/ 1 Co-Sb FLANdatt &2, AT 42 e s F R s
TEGPIERIN 2vol% i BT Sh-O JF S gK ORI BE RS F AL SR TSR LU TR RE ) WF LG AR, #%
FMEHER T CoShs £ i 30.0 %IHLBIVIAR TR /1, [RIRHIARE N T 10.7 % KIMRFRBYDIGRRE . bk, S
[44SR J 1Y) CoShg B8 5 i A= 2 i ST 285 0L 1M 20 BN 7, DRI AE Bk A R 5 B Jo B A 5 = AR 244

A02-133
B E R R X T ZIES B R TS 7 5 # AR
B, BRIEE Y, ERrS
1. VUK ZEAR S e BR S E S SL 00 E &R F IR F AR ST, B#HR, 610064
2. VYNRZEHREIE SRR 7B,  BER, 610065
3. VUNIER=ysepe, HIE, mER 610064

AR B RO R A B AL U B RE, SR BIXT A ERBEIR G R B ER 2 — o J7 B PRI 3 i AR
SEPEAE F T2 AR BRSSO R XA AP R B B e o SR, HL A N 32 ZIFER PRI i) 2%
TZPR o R — 1, BT TR T — M R - KR KRR T E, Rk SR 2 5-8 RIMIR
KIS E AR 2 1R, FINAAGR T AR e . DFFEARIL, 3B KRG HITRIE A K REA RINiE CoShs AHI
TR FFAEMEEA B SN KB SR RO SR o I MRS RO TOW S5 44 B T BRI oRLZE A, R SS & Yb
HFE TN O RNE, 75 A SR RS R AR R Y, DT SEBIOGS S8 AR 1 RS A, 3 PRI T A A
o WAL, ALK LZBOHERIE T MR S MR s B A e . IRZ%, 7E 823 K I, Yb I CoSbs
FESSEEL VI 2T (54 1.25, JRASHVEF RORVIERE . A T s R RETT B0 A BUPD R A DR A 2% S (1t
TR R RO I, AR R RS A RS I B E A

A02-134
AgSbTe, A%t Big4Sby s Tes t1L# FEHEBE IR I
JEAH, BRER*
HOUR R 2 58 R 285

BiyTes JER AT EME vl 2 i AL N T RO Gt RAp R, fEIE iR X A LR A st g Hif T
HR AR T8 R, IR ETH e O N 2, ™ EB AL AR B . A SR iR BERR BV S BT 5
THBRETE, I T Bio.aSbisTes-xwt%AgSbhTe, (x = 0, 0.1, 0.15, 0.2, 0.25)Z 544K} SREKW, PR
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AT DUA R B i ) S A& FA T 28 . TTBEAE AgSbTe, & &I NN, FE M2 SR IR B WG, S %
em, WEREFEEIR. Hoh, BT 2GR IR E S, SRR B EHH] . [FE, BT Ag B
T Wk ) Birsh, ARG R B K. W&, 24 AgSbTe, & &N 0.15wWtoi, HIGRNE ZT 7
393K WA EH AN 1.35, M TR MIEE T 205%. tt4h, HAE 303-483K Z [alff) FH# M ZT
mik 1.25, AT R A SES T 27.6%.

A02-135
Superior electron transport in the single-crystalline TiCoSh-based half-Heuslers
Sheng Ye,Jun Mao*
Harbin Institute of Technology, SHENZHEN

Half-Heusler compounds are among the most promising candidates for medium- to high-temperature
thermoelectric applications. However, their polycrystalline forms often suffer from defect-induced electron
scattering, which limits electronic performance. In this study, we report the successful synthesis of high-quality
single-crystalline TiCoSh-based materials by employing Sb flux method, achieving crystal dimensions over 1 cm
with minimal defects. Through co-doping with Nb and Ta, we effectively optimized carrier concentration,
significantly enhancing electrical transport properties. Additionally, Hf alloying introduced strong phonon
anharmonicity, resulting in a pronounced reduction in lattice thermal conductivity by over 80%. As a result, the
optimized Tig.76Nbg 03 Tag.0sHfo.16C0Sb single crystal exhibited a peak power factor of ~50 uW em™ K? and a peak
ZT value exceeding 1.0 at 973 K. Notably, a single thermoelectric leg based on this material achieved a conversion
efficiency of ~10.2% at a 700K temperature difference. These findings underscore the potential of
single-crystalline TiCoSbh-based half-Heuslers for efficient thermoelectric energy conversion and provide insights
into defect engineering and phonon transport in high-performance thermoelectric systems.

A02-136
Ga/Se F£B AT PbggsGap oo TerxSex (x=0.02-0.1) £ fmEM BRI IR B 5 HA B RERT 7L
RUSHE, W TRl EEE
O TR B R AR & A=

Ga 7E PbTe HaJ LAF=AE VR FRRN 24 RE S, 7E T8 IR0 BBl A AL B TR, 1B Ga 7EAN[H] PbX (X=Te.
Se. SYERFMEHUAR, XFfRIFHBIEBRBERIAAEH THIA V-VI RAENEWER. T HL
T AREAAARIT Ga AR EE I, A TR I R 4 T — £ 51 GalSe 3451 PbgesGag oo Te1xSex

(x=0.02-0.1) . W T Se [El¥%F Ga 7E PhTe & R B4 MERE I sC ML, JFELEL T = . iz
PERERIZE 5. 7E PhoesGapgrTerSex (x=0.02-0.1) A Se J&, Se ¥ Ga™ 4 #FA LA Ga®, A% m eI 4
PR, IR TR AN IR X A A AN K, (E— B RS B R K P=2x 10" om™, R 5 7E 482
K I SR R 732 5 21 3.04 mW m™ K2, RN Se [ 4> i 5 1 9 A5 AL BEAE Pby,Gay,Te (MERE 3t — 1o
BRI THOE, PR S R, &R TE 721 K 35455 ZT 1 1.57 F11 300-843 K I 2 75l P4 O =4
P45 ZT {8 1.13.

A02-137
The Role of Silver Nanowires in Modulating Electron and Phonon Transport in Ag,Se-based
Thermoelectric Materials
Dejwikom Theprattanakorn®?, Thanayut Kaewmaraya®, Supree Pinitsoontorn**, Xun Shi?
1. Shanghai Institute of Ceramics,CAS / Khon Kaen University
2. Shanghai Institute of Ceramics,CAS
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This study investigates the role of silver nanowires (AgNWSs) in modulating the thermoelectric properties of
bulk Ag,Se nanocomposites. Ag,Se samples with varying AgNW contents (0, 0.25, 0.5, and 1 wt.%) were
synthesized using liquid-phase sintering, and their structural, morphological, and thermoelectric properties were
thoroughly analyzed. X-ray diffraction confirmed the orthorhombic $-Ag,Se phase as the primary structure, with a
cubic silver (Ag) phase emerging at higher AQNW concentrations. SEM and TEM analyses showed that AgNWs
were uniformly dispersed at lower concentrations, reducing porosity and enhancing relative density, while
excessive AgNW content led to agglomeration, affecting both charge and phonon transport. Electrical
conductivity increased significantly with AgQNW addition due to enhanced charge injection and reduced activation
energy. Optimal AgNW incorporation (0.25 wt.%) not only enhanced the power factor but also induced
microstructural and interface defects that effectively promoted phonon scattering, leading to a 37% reduction in
lattice thermal conductivity and a peak figure-of-merit (zT) of 0.79 at 320 K. These findings highlight the critical
role of controlled AgNW addition in optimizing thermoelectric performance by balancing electronic and thermal
transport properties.

A02-138
T B MBRFEF BT EuZn,Sh, R EM R
kS AN
M R k= GRYID

AHEIE SR S M RE R GE AR B S AL I FE DI — RN T BB oG T B, ATAERSS
il 7 BEu-Zn-Sb = uiR RTE 773 K FWEHEEI, FEfHE 7 BuZn,Shy fE1ZBEEE T 1 2 b 52K .
IS A A v, RGN T AR T PR E IS R A R RE s L . 2%, ST
(EUZn,Shyp-ZnSh ~FATHAHIX ) 7E 723 K TSIl T ol A EMH 2T~ 0.8, VEREFEA R EH T Bu ALK
FERIAE R0 . fEULEAE b, @it 48 4% Yb FI Cd BBy ae s iR, RN 5] N SR 200 BT 3 F N 3
Wer, (EMBIE 773 K RIR1E T UM 2T~ 1.2, FF7E 323-773 Kyl "F14 2T {6153 0.68. #t—25, @7
EuZnSh,/Mgs(Sb, Bi), Pixf # L #84, ZEIR 2 AT =473 K FSZIL T 52 9% RS R 6 H bR . A TR ST
(1) A B - Ak - PR R ORI AL, Rk R L T A P AT TR 2 (W S P RS T iR ER A T B B AR
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2K SiC/Mgs 2Biy 5Sby s E &4 Kk iR S LR B8 B FI AR AL
IR, AT, FEEAI*
W ZRVE TR 22 L 8 R G S A e 5 1 e [ R S0 =

BT RGBTSR FH A B 2R B PR RE TR R SR, AN A B0 T e AR 2 A L VR RE AN R S A UAR P B
AR BRI Z N BiTes 3R RER2E, BRI T HLAE & 42 TH0 R 1R AL % . AL
Z T, n 7Y Mgs(Sh, Bi), BILH RUFIIZEEE 1. ABFFLLL Te B2 10 Mgs,BiysSby s A, SRA4K SicC
HAKNE, BIESCIAA R S LR e R B R4 .

IS A S s A PUR R AR & T AN SiC AF 73301 Mg 2Biy sSbos-SIC A KL Tl 45 1)
FAE (XRD, SEM, EPMA) 1ESZ4K SiC LIYIHE /3 B 8 — A A7 T 3440

WFFE R, AN 0.05 vol% SiC REA R A f I RE . EIL EIRX E SR E PR, 20w /508
AR T, SEEhRE T RERMN, 7€ 330 K I iAF12) 31.7 pW em ™ K2, BEIEAIRTF 11.6%. TEAERTHHINL
HIVEEE T/b & SiC 28 AP Re oM BN TR R EMRAE, IR I ZR; FR, 99K SiC e nHik
REHIR T HE R U ——RE R JE RN, ARk m T 2 I e R4

TERAL PERE T T, /D SIC (<0.2 vol%) RIS g A TR (o) FIHBETFHRER (o) WAR™E
BELM . 455 R T, X 3 EET Mgs(Sb, Bi), 14 5 Sk AT F0S G5 A AR AU AR . PRI
0.05 vol% SiC E A+ MIERFFER A SR M AN, FEDRE TR ERS, ST ABMME (ZT) 1%
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FEE AL, SIC 2 AN E IR TAPRHIA U RE . B AR IS SR (obb) HHRTEIT 12%.
0.05 vol% SiC H A+ i REFEFE T+ 22 1.24 GPa (J&4A74 1.05 GPa), HPEREEIE T 2.9%. T 454 4 AT Al
BN TSR, 5 SiC YR BRI S I HUMR R BRI M RESE T 2 R

AREFFRIEITPIK SIC H & LREHNE, 7E Te 54 M03,BiysShos R TSI T #iMERE S WU RE
PIEFEIR AL . 0.05 vol% SiC #iifi e N tEE & L, HAHBME (ZT) FHURSEREZ AR B ERT . XFh

G RIS ROE R TR BiTes M RIWLIRYERE A 2, il 2 K L8R BLER & VERE I RR IR 75 SR $2 4 1

AR MEIEAEL, FEUEB T2 RS LER AL MgaSh, 244 R AT EME BE J7 T 1A 2501 «

A02-140
AE A SRR SR A AL Bk 2 TR VB AR A O RS TR LA
HEM, S, B, ZEEPT
PP TR

JZIR BipTes 1EAZSAARL, 75 5G 815 PRI K 0] 28 JE 1 fE 7O I BNV /7. A8
M, HAMESS Te-Te Jufl4 (van der Waals, vdW) 2 (8] #H FLAE -5 BOM R USR8 B 2 3 FEAIG, XAV )
TR T TZRE, B EEAG 7 AT BT8R R AL R . AL B fE i F s S T AR SRR,
RGRTCZIR BiyTes BIYI ) 2L RE (SR AHLIER o« AT 70 I BH 1 A% BRI X ZAR BioTes 85 V) ) MR RER 520,
FAE 7™ T MBHE R 2135 F R IR D AT 45 MV AR R AE o BIF 70 R IS WS P 51N A SR T 2 25 389 560 )2 (1)
vdW AHEAEF, AT 35 B BipTes IRBY U 124 e o Il A iR TR DA 80 T 1 o] v R P A LA L2 it
TR IR

A02-141
B Te BRIVIXME p 2 BiShTe A& AR ST ER T
GR I F3*
B TR AR R G W HOR B R m S =

7 p 1 BiSbTe & 4 B & R v AL GOk R YA S A0 Talk (X 4 5 i il i 51 NG & Te DARAL AR BE
SR, TESERR TAVAEF=6F R, & Te 2R A BT p Y BiSbTe & &4 sV B8 S XA LRI 284 #4
R MR sEm A B . AT R Gt o TN FEB R S AV AR p BUX M BiSbTe #tf (1sE R I .
LERRN, & 3 wi% Te Al ffIE(E ZT H 0.94 £ &% 1.11, HIE(EIRE H 393 K &K% 343 K. 4 380C
BKE, & 3 wt% Te #EM A0 ZT {6 T P2 0.98; TMfE 250 €T iRk 1000 /M JE, H ZT {5 T R4 8%,
[FJ o B FR AT A TE Te (O35 A o S8R AT SRR o, S0 4b 22 Ab R (1 2314 (p: Big.4gSby s Tes + 3 wit% Te,

n: BiyTe,70S€021 YACR BHAEAZ AR BT 11%, 23 w5 T AR BEAT A2 AL B AR 1441 5.07% . JE 5 FL 1 BB (TEMD
S5l EMa (EPMA) #E—BRB, Te 5 Ni 7EFHEY)E Fif Al / NA: BUOKE: NiTe ki, X gt ki
AR S R T A I 5 RA, T SO e B
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Al B2e4E4 SPS A E T 23R E n & Biy(Te,Se); &4 P e {68
mA BRI, FRUR Y, e 2, gkgkiE !
1. dbstRH K2
2. iBHERE

i AL BRI R ALRL PR S 03 S IR P P PR REAE )74 5 i FE TS LA T2 O N T R 557 AREE T p 2R AL
Bt n A B A 1R BE O M1, (1124 1 Hhdt — 2 Ok e - AVBORN VAR TR T2 R 4R n LB ZT (I 2B,
ERTZENE I AR T — MM RS T, 456 VISR ks (SPS) ML T
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AR, B SPS #AEFE T2 7E SPS #AHt R 2, SLBl 1 R AL F-EFAT T 5 0 5 1 A 5
() R E e, R ORE R 7 1 N (hkO), 2R 0.21. SPS #AHF Ik T &6 AN AR HA T3 FE 1) IR Ik A 2%
BT T R TR, FIE TR TR E M 114 cm? V7 s 42715 165 cm? V7 s Th# B 111 18.33
uW em™ K2 3RTFZ 29.20 yW em™ K2, 23 SPS #IE T 21 BiyTes Seos £ iy 4T T 1K /177 1] 473 K
RS T 1.18 1 ZT . #t—Di@it Al 52453\ BiyTey,Seos /2L E A Bi A7, 53518555 15U,
Bi,Te;2Se0s+0.15%Al FE L E 423 K SR A AT %0y 0.28 Wm™ K™, H 2R TS U] 5280 . 4,
ZRE LA 473 K I3RS EK ZT N 1.26, 5 JF4AFE S (ZT 1max=0.8 1) LLHE T+ T 56 %. SPS #Hr & L L wH
Rt e, HAEIRAERA 1.20 GPa, SHUIA S ALRE S I TEREAR 2

A02-143
Enhanced thermoelectric cooling performance of (Bi, Sb),Te; through platinum doping
Jiayue Du, Yuxin Sun, Jiehe Sui*
Harbin Institute of Technology

The requirements for solid-state cooling are growing, especially under extreme conditions. Bi,Tes-based
alloys stand as the sole thermoelectric (TE) materials currently available for large-scale commercial use, and it is
of great significance to further improve their TE properties. In this study, Pt is doped into p-type Biy4SbysTes to
optimize its TE transport performance. The doping of Pt results in a dramatic rise in carrier concentration and
power factor. Simultaneously, the existence of the second phases PtSbh along with nanopores, contribute to an
obvious reduction in lattice thermal conductivity. Hence, the ZT value is boosted to 1.43 at 348 K, and the average
ZT from 300 K to 450 K is as high as 1.32. The 7-pair TE cooling module is fabricated based on this material,
which exhibits a maximum cooling temperature difference of 92.2 K, and a maximum cooling capacity of 2.9 W
when the hot-side temperature is 350 K. This outstanding progress will facilitate the further development of
Bi, Tes cooling modules.

A02-144
B S ERTHA S AL A RALRFEIRTT CuGaTe AL &40 # i P B8
JEREE, FREal, REEnE
EOUCE TR AR B BoR 4 [ Sk =

CuGaTe 54k A YT il AV R F AT B H B R0 40, E L 5 s B R P o 45 308 3 &5 A B P 1 4 R 45
BRI B T I 2 KRR o AT 70 R B, CuGaTe AW Gacy S BRI A7 1E 2 (R 3E AR 2 AL T 1
Z IR, XA EAE A TR A Gacy [k i -5 AN 2 6 28 5 1) FLfer M R A SRR A R . T
(CusTe(GasTes) i M A, 4021 IFRF AR R TS R ZR i A HELR 2 4 o IR SEER A Gac, A7 BRI 3 ]
BRSBTS AR S RN CuGaTeBEF A 6.95 Wom K (i) BFEMLE
(CuzTe)o.as(GasTes)o.ssFE K] 2.98 W-m™ Ko BEAk, mikEE sfar vp R A BREGAE /N T MR BRI EE & 1 %
WMTHREE, f#(CuzTe)o.so(GazTes)o.s1 I it 7E 600 K I 3545 1.58 mW-m K2 B3R K T, BAME CuGaTeAf i
Tt 41%. %, Cuo.ois(CuzTe)o.as(GazTes)o.s27E 915 K ik 5] 0.82 i ZT 1, #AAE CuGaTeAL & 43R
T+ 725 22%.

A02-145
Manipulating Phonon Transport in BaCu,Se, for Improved Thermoelectric Performance
Kejia Liu*,Honghao Yao®,Haigi Li',Wenxuan Wang®,Dongyi Shen®, Yujie Huang? Chen Chen? Yue Chen**
1. The University of Hongkong
2. Great Bay University
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The strategic manipulation of phonon transport presents a critical pathway for decoupling thermal and
electronic transport in thermoelectric materials. In Zintl-phase BaCu.Se,, we present a synergistic phonon
engineering that significantly suppresses lattice thermal conductivity while maintaining a high electrical transport
performance. Substituting Cu with Ag significantly enhances lattice anharmonicity, causing a giant softening of
the phonon spectrum. Combined with the point defect scattering caused by mass and strain fluctuation, the lattice
thermal conductivity of BaAgo.Cuy¢Se, reaches ~0.29 W m™ K* at 773 K, a value below its Debye-Cahill
amorphous limit. Furthermore, the introduction of Ag enhances the density-of-states effective mass of the material,
ensuring a high power factor and a peak zT value of ~1.14 achieved at 773 K. This work demonstrates that phonon
engineering provides a competitive strategy for thermoelectric performance enhancement.

BB RTHRA S AN ARG R T CuGaTe L S YRR EL L RE
REREE, JRBEAL, BRI
OB TR A RS BB BOR 4 [ B 5o &8

CuGaTe 54k A YITE sl AV R F AT B H B R0 0, H L 5 s B R P o 7 300 3 &5 A B P 1 2 R 45
BT A R BT e B KPR o ASHE T R B, CuGaTe AL B Gagy [ A BRI FIAEAE 2 A2 HE AR 25 67 I T
SRR, XA EAE A TR A Gacy AR -5 A7 2 467 28 1 1) F s M R A SRR A i . 7
(CusTe(GasTes) iAW, 4027 IRF AN R TS R 2R i A HELE 24 o IR SEER A Gacy, A7 Bk 3 [
GRS E G A B, AR S R NAME CuGaTe FE M A 6.95 Wom K (i) EBFEMLE
(CusTe)o.as(GasTes)o.ssFE ] 2.98 W-m™-K™'o Wbk, @i i rh S S EREAAE /N T PR BRI 3R = T %K
MK, f(CuaTe)o.as(GazTes)o.st A i 7E 600 K I3k 45 1.58 mW-m™ - K2 DI K1, AUAME CuGaTeoft: i
PTt 41%. 2, Cuo.ois(CuzTe)o.as(GazTes)o.s2fE 915 K I A F 0.82 it i ZT 8, #AME CuGaTeAb &4
T+ 725 22%

A02-146
Sh,Te; Hr H B F R R E IR T GeTe bt ERE
FPOyL*
EL R TR
GeTe BRI EA M 57 195 HL M T 7R A B AU & 52 03 . SR, LR e 14 58 52 21 2E D15 R AN T

RBP4 T PR AR 1 =y BH S T BRIk BE o AN T R IAE GeTe AR [EE Sb mT DA%

P, (HIRAB0S 0 B S e M Re I EEALE 75 ER NS . N TR DI A R RE R AR, 7R

Geo.9aSbo s Te FEMRHFI N In TEK, {3 Geg.0aSbo.osINo.or Te FE T TE 723 K I 1 28 U1 7 R HGE SR = 81 250 wv K
EEARALRTHR 1 15%. & NBFHIR, 7EHI4 1) GeTe IEE A MBI IR KT T 99K 2% SbyTes HrihiAH, #4

T GeTe MEMHE LA REN R 19508 T2 REH THET Y, GeogsShoosineorTe i 7EEE NG

FE O Y () A AT R BB BRAG, RER MR X IR T 60%. %%, L s M se i P AR Ak T 2

Geo.93Sho.oslno.oi Te BEMMAE 773 K I ZT WA N 2.2, P35 ZTae fH A 1.31 (323-773 K)o AL, 4 & Ak A

VTR IR T GeTe ZEE GAEIN 24 ERE . 7 450 K IR ZE R, HIZAORMH] 4 BRI 58 Hh e 34 (10 2

BCRIEF~11.0 %. AWF7EEHEPERE GeTe S RME K B AUREA B REINFHE .

A02-147
Ag TR R X AgCuSe, S /154 RE 5 # R RE AR R
FHRERR V2, I 2, AU, st
1. T EER b LR R AU
2. ERERBUM BT 7T b

A, AgCuSe FETCHLIBE I A4 REh T REWS AL S IR N RN SEELOC 7 A A s PR BE AN R R P AR A
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ZR T ZKE. BHEl, p B AgCuSe FETCAHLEEMER MBI R SRR R CH ARG 7T, (HXF n Y
AgCuSe ZEJCHL 8 VE K LM B A GBI S AR B = o FE AT, FRATHIS T — R 5 n B
Ag1xCUSeo S04 (x =-0.02, -0.01. 0. 0.01 1 0.02) ¥, FH RGHARDT T Ag 1621 E e 5t HARZL AL
12 R AR F I REII 2 . BF AR B, AQCUSeqSo.a HIAR RS I LAZR 9N/ D811 Ag I & LAGERF4IAH,
EFER Ag BRI 215 56 B Ag t2= T = mEE AR 122 Re sz s, sl Ag i &
Al AR S IR RS, TR L SR R T, SR ARME (ZT). 7E 300 K B, Ag102CuSensSos
(1) ZT fHIEE] 0.17. FET Ag102CuSe 6So.4 fill 5 K1 75 KT T P ZY 22 P R s S A e 30 e A S o i e 12k e, AR T
NI . AHEFUINIER T %5 H1% AgCuSe FETEHLIB M AR HE AR

A02-148
WS ERA AR p-n F22 R MR RBARAL SR
FoEth, FHRER, XK
5 Ll R

TEABRBEVR L) AU Mg HARIREN T, SRR R L Re i BRI R (L Oy fLRE, AE R AR
W ATIR R A B AR . GeTe FEFVHIAPRI R LA BT A UF . WIS ARG i I Re s fe e, By s
i BB R A R 2 —. AR, BTIRALE Ge B REE FEGE p B SARE (BRIR FIRE~
102 cm™), n B GeTe MEHKEAEA L LAVTID p &Y GeTe, JEE[RHI T GeTe MEHKIHUEAL R F .

AR EE n Y GeTe MR p-n 48 | B HIUR AUBUBL RN 56 R SR ) @, HEAT TIRABEFE: D
RSEIL p-n B, 8IS AgBiTe, & &AL BB BH B S A0 iR BEK GeTe M4 RH 3800+ sy A HL
[FIS) 51\ 22 [ G B 45 48] s 75 1O JRAE 423 K I 3R1S 0.5 1 ZT {8 2) il sam s, il
1B K[]RSI RRE R AR K, RIS 3K Ge 77 SRR T s 25 r B B s D S B 1 #8 - 75 ¥ BT e
. A2 4T3 K I SEHL 7 ~0.4 1) ZT UEAE s 3) A XU RN, 78 3 R A4 [ 14 [R] IR 5 N 558 i B Py Jg 8 =
B X3 S T A 22— D IHAS DH i T s, SEI s X R R SE . 7E 723 K I, n B
Geg 46Bio.17Pbo.37Te07Se05 (I TN ZE KKk 5.3 uW em™ K2, SZHL T 0.45 1) ZT 8.
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BTSRRI R LI n-PbTe R A HEEE
whEgt, KA, BRRERLD, mAC, Y, e
1 PR YRR S TAEROR B, ® T, 530004
2. TP REEEAL T AR, MY, 530004
3. M TR RS MBI S TRk, Ak, 541004
4. FEMRH TR KRG B 5IBE 50, MR, 541004

AR e B SC AR S HRE 2 (R IR e, DR HAE SR ol 9. FHIH oM 5 R E
5KV R X TAER I AR p A PbTe RILHAL 5 A FEPEREE T n 2 PbTe (1) MEREIRZ™ H R
il 74> PbTe M BHEH IR (TE) KEHESERRRE, FIEY)FH LSRR n B PbTe B HIERE o A&
Tt LI I ARG 1 4% PbyosTe ) Ag F Br #3780 % (Pb1.03AJo.002+x T€0998Bro002 ) SEHL 1 &R 5 75 i
B RIAL . 8IS B AT BT IEE, A TR Y Bl A I R R 4 28 R e A S DA Y 1 P AT 2 2
Tt 7 ERE, H DDA N AR EEANR BV A I ORERAE 2000 pW m K2BA b [AIR, Ag Al Br 37815 &
TR T 2 REEROES A8 BIUTUEYD, A PHRS 1 7 7 BAE 3 3 PR A A 3 3, sl 1k m)
ARV (0274 W-m ' KD SEIRLERERI, n B PbTe 76 773 K A H] 75K ZT {4 1.65, JfH7F 423
% 823 K iR BEX [AI N SEBIL 1P ZT {8 1.33 B Rt Re, % MERRTE Ag TR B 7R3N A T B Tk LB
FRAL T4 A . FET I, HI2 A PR SR AETE 480 K U 25 NSl T ~8.9% M RE S AL R . XA T &
FITH 7 n B PbTe BIFVELIRERE, NiIZAPRH 3 — PR SRAL 138 ) SRS AT 7 L
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HRGEFI T 2 FLALIE 3R Cu, S PRI R PR
M, EIRE
B TR

BACHT R —FT RS EFE . TR, BRI EL, TS T AR 7S, 5
FAR BRI TR, iR BANHBTR. R0, #sRBE RN MAEEN, 78 361K K
HENTTRABISL T AR, AR S B VERE AL o ASHIF 730 1o U 42 A4 00 AR 5 44 S IR A LR BE PR A
e, RIS DU IR AR R AR VERE I R A 2Rt SR AACH R D R ISR A, T
BRI AR B T B Ry 2257, TR T SRS 2R S KA R AR, Rl AL XRD AEAL TEM IE
VAR EIRSLIT AR ARE R 5i5h, SE ORI PR, ERU R b IR R T
SPERI AR BN, R T 2 LRI BRALAR AT R, R3S T R R T IA i PE e . X TE USRI, @i
TR A GE A REDS B 25 S m A VRS, RO G5 ML T RO MERE R TH B FIFF 2L, 2T 5T
RE % N HAB A AR AR 54 55 SO G F B TR {1t R Bt A 4

A02-151
FARPRAY SERR (R Cu,Se/SnSe M E &4 R SEBL E # B it Rk
Ny, Bk, JEE >
A B TR

P AR R R P74 A0 A0 e TR L 3 TR PV 77 o ARSI FURIE T IERRE K Cu,Se/SnSe A M KL
HH SIS R R BN v B o E s SR P — R R S AP B A SRS, YRR T Cu,Se/SnSe KA Ak
Cu,Se HA& N [ s S 00, AT SR TR R D2 N 8 B . M A MMl S 7 A1
B, AR T AT R, RN ARmER TR Fik, 78 Cu,Se/5Swt.% SngesPbooiZnoesSe B &
PPRLRERAR TSm0k 3.3 M TR (ZT). Ak, &% KRR ER T &M RHE E 1, 5
FE4RNARIA R 12%. 55 AR A 1E FBRAS TS T ROCBOT R, A B T2 &M B fREtE. &
W R AT G2 S B AP ER IR H T — PR simg, A B R T HAh A R

A02-152
HERIZIAR R R R M R AR
HAL, BRI
I AGE AR

FME I FRHEOR BRI KGR BN R ZE A SR RE AR SR FRL IR DL B AT o s e e B R R
FHHT S SRS A2 IR R R 7 S 1 A P R R o T W P B 2Pk ke, M- Fa- g o (R 4 o S P A
PRAFBT RSB R . B35 T2 0. TREUY Ag-S B, AQ.S Z i A REBINATLEE ), FINRM K
G AgoX(X=S,Se) 2 ifi 245 B iy AL PE R, IR AgoX (X=S,Se, Te) [l vA 4 B 2 4k B2 1 [\]
A0 o P RE AN 2R AR o AR AR SR F M - 0B K S R S B AR R A 1 TR & T — RS
AQ2S€06S0.4xTex (0 <x <0.DMAEL, IRAHHFFT T 1IEAZ - B RAH ST AQ2Seo.sSo.axTex FF it [ AHAZRFAE DA K2 #4
HFI )P fE . S5 RER M, I IR K i v AL BE AN [F] () R A BE 7 3R A% 1 E Z IR T HRARHE S A
AQ,Se06S0.axTex 2 rndil . EHHR KA (ERE 1T RMHBITE R, T 4 AL BRI 23 75 3 H 1n) IE S AH 1) #5742,
FEF B 5 Z R A 5 I B o U A AR R I i AR S5 A S A B A 5%, 5 L2 P () B R 5 DAH 5%
B ZE R A B AL F PRSI XRD, K15 1 AQ2SeoeSoaxTex (0 < x < 0.1)fA& R7ETH B L F2 KRS
. FFH R AgoSensSo.s HARHHHL TR EUK, 300 K IFZ)4 5.6, it Te B, HSHRA DI E!
—f%, TR AR AR AR T DR E—fE UL b @ R il B, 7R 310K B, RIS
IEAZHH Ag2SensSossTeo0oz T ME FIA 0.58, JE4AfHEIT 30%, 53] 1 m#AiMERe AL B vl hn T f 38 A
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A02-153
TR 52 B AR ALHI3 AR 2 BB SnSe R P AEHIT
ik BRI
R Tk

T4k 85 (SnSe)fE A —Fh AT N AT St A RA R, EHERZ 2RI 2 E . 9K TREH AR
FEFHAPRLI A AR S REAIAURGR FE SRt T — Fh B R TT 5. ARRFEER I 7 —Mhokng, B i
PIIRTEGIK 5 #41) SnSe + 0.5% GaTe Ffdl, Ik p L% & SnSe AR (E (ZT)7E 823 K #2714 1.65.
NG IER SnSe FEAK SN I A S BRI YI(ATe, A=Pb. Ge. Ga. Zn)Z [EIIMHxI5F, LBl
I B AR A T8 B SR BL TN AS RIR T A R  A I —  E REYR T YR G K B AR RN S B P
P AR R . R B R, SRS p B2 4 SnSe AH LKA BE B BRIANK 458 GaTe 25 —AHK
T AR B A% R TR AR R T A R AR R RE SR T & 710 pW em ! K2, SR
FETEOHE 823 KR E NI AR SRS ~ 02 Wm K. f#, 7F 823 K I 3K15 T4 ZT ~ 1.65 (1)
SR RE A =R R . MR TR AR TE ORI M 2 & SnSe Mk EA BT, NELEK
PERFFLERAE T S, ARWFFHI 10 SnSe FEGK S G A RMEAR A v B s b B BRI ).

A02-154
N B i 54 AgBiPbSe,S Rt SHUMRERERT ST
JERUE, DB, B
ferp R R

M SRS AR SRR SR S A RT3, OV B AT I M RME e # . SR, AHEL TR
S P B R RE, N B SRR BT & TG Ra )« A SCAE T — R N BUE ik 544 AgBiPbSe,S,
W N 043 eV, HASEIEN, 823 KM FHRILE 0.36 Wm™ K, ZT {HikF] 0.60. it 5] NidH& Ag
P AgaSe AKUTTE, AdyoBiPbSe,S IE(E ZT 7+ % 1.18, V¥ ZT 4 0.60; F&, AgyeBiPbSe,S ]
YE QAR N 209 Hy, PUaSs@fEy 32 MPa, JRILHAL R A AU B, FLLR & VEREAE N BL s i phkl b
I L

A02-155
P 2 AgBiSe, Z:H PRI ] 2 K e P a2
P RS i T
L PEAE TR R B
2. MURIE TR GRID MRl S TR

AgBiSe, 1E Ny —Fidfe RIRBE A UF 1 ARSI T 5 S 2 B S5 AFVEROAT L, 78 p LA AR AT
JEPLH T R RN FH AT Fe. SR10, 52 AR ARERPA I BB 52, A RLE B R I [ G 5 n B SR T, B
FLHUS TN A A R R M AR B SR IR FE P IR . AWK B SRS RJERE T2, RIHlE T p
T AgBI1,CdySes AgBIy«InSe; I AgBiyCdyiIn,Se, RFi5 24 kL. SLIRHE TR B, Cd. In H145 7% L K Cd/In
B I BARTE AgBISe, FI 23 7R EE , 2 W5 L i 3 3R TR R 7 o 65 — 1 SR B (1 B TSR 1,
Cd 1 In IR e FEARA R IR . s ahiia TPk, B m PR e g Min AR E . XM
T NIAE SR 2 SR EE I RN, A BE AR FF L R K 28 DL REL. BEAh, TEM OIS i 45 R BoR, $BRi5
SR BT SRR TR RO, ST T BRI AR VTR 2, AgBIoesCdo slng.osSes £ L TEE
) 2T fHIE 3] 0.4, HAFE 2T {8 (300-470 KD #2722 0.5, BURBA% AgBiSe, #& i 1 27 fif. AWEF N p
T AgBiSe, HEM Rl 25 S HL AL BE AR AL SR AL T EE B BRI S HOAR B4R
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THEREE —MSLIL GeTe-AgSbSe, A& R R E VU IERE T FIR4L
FRMGIE, X H*
M 2RV TV K 2 <3 Jom s 2 N T [ ¢ 0 o S =

=B EY (ABX,, A=Ag. Cu. Na; B=Sb. Bi; X=Te. Se. S) &&LEHAEW 1L IV-VI
PG R L BRI A BORRS . SRTfT, — 5T, 4R ABX, &by, 5 AR T Be S EBUMRHE
sl FARRE: A—Jr, HErOCT MSREENE AN UL RE I AT A 2, T ) FA L 28AR (1 S bR A &2 0K
HIE, AFFFLL GeTe-AgShSe, &4tk N, EILFEHAEE Ag/Sh tL2tit &Lk, MIhEMR T & Ag 5 M.
HEBNRE, T8 Ag HHITI(GeTe)so(AdosSh1 25€2)20 MINUIRIEREIL T % Ag AH 1 (GeTe)so(AgShSes)z, FH4E
PR . e 4t P28 R T 20 4 59 ML JS 51 230 HV. 105 MPa il 1.49 MPa mY? 427+ 2 250 HV. 166 MPa
A1 1.75 MPa m"2, it (4K IR E W], (GeTe)so(AgShSe,)x HUMEBE IS ILIR T 5 Ag 45 A7
fE. Mb4h, BT Ag/Sb HUX Ge LA Se HUAX Te siill 1 gerriiesh, FFol NBEMMESNARNK, G484
T it 7E BN IR S Bl N L R RS 2R 51, (GeTe)go(AdosSb12Se2)00 7F 300-773 K G (1T 14 ZT N
1.07. ATAEHR TIE IV-VI EMELS =B a6 SR R, THEREE XS R 0 OB
YEH .
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o R RN 5 A B T B AR S Mk
mES, WEE, BHRE*
iR N

FERAATR, F-K M rattler J5 7 RIAAAES R T2 0%, BOVEARIZUAERTEIRS e A 2
AR RS PERE . AR TN T —Fh B AL A i M RE AN R R AR E Y = e R E T LA LiAgTe,
H R g b RO ) - EE . BhAh, AT rattler 7EHE R IVE FEET TR N0 @I X
rattler CAg &) HEATHOWEEST, FRATRILHAEINS] 3B QLA dmis tEge i RIny, icddyeftin 5 h H4 &
KSR T R E G T TSR . GG B E TS R B B 15071, A SCHERREE 75
FEDUBY AE AT M AN DU 7S O A A TR, JREE TR TR S ) S A R AU . R
S 7R T AR B A 2 ST U AE Y T st R (], A T BT E S BATRIH T R SR A
Bader FLTaf % B0 T LA ARSI AT AL &5 5 vk R GEHINT 1 rattler 7F 3-S5 AOVE ML rattler ORI
PRBN IG5 T BT R IR A R, A B IS T RETE R N k. b, rattler JETF YR d PUEH
TH5EELYT Te R p Pul i -FAHEAER, (00 R 2305 6 JF B 5 s g S e, ATploR
T T M B H T s R R

A02-158
CuzInSnSes 5 MnSe Dy — 7 [l 4 (0 3 i Ak A6
PHIE, DB WFE K>
PR MRIRLE S TR B

CuslnSnSes & — M AL R S WA 2 Sk (CDS) M KL, HAHMEEE R LUBT MnSe & 41kt
— A FRATTIEE 2 MnSe, YTTE ) BITE A RO B TRAIS 7, X BAEFRC T PRIE T B i T2,
B2 MnSe G865 80 MnSe, TTIEY) L BN TG 58 1 7 T8, MEMK S 2 MnSe th ] DA7E—
ERE FIRERE . &%, FRATHFFTE 10mol.%MnSe 5 CuslnSnSes & 44T il — o B 1B 14,
£ 300-773K JaLE T Y SEIL T 1.00 MU ZT A1 0.50 fSFEH4 ZT, WEB T MnSe & 4 A 28 A A0 i 2 25 4 Wl
B SRR LR 1 T
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rPERE GeTe 27 FEAT R FEL FEHIZ 2 J 2 Dh e A AR N A 5T
By, WRRE, ORI, SR>
PR 5

GeTe 1ER—FmtERE . JoETIT IR X R R RE, DR 580 %) 4 e M R AN B B8 A Ao e 17 48 52 DR
SR, LA A HIE 1R ZURN A IR T R A R 2 T RERR T R o TEAR IR , AR T —
FRIET-Rey LA RGP R IR 1) GegassZro02Pbo.osTeo.0es(CUaTe)o01s A4 KL, SLIN T #A L MERE S5 M LI
REIET, &M T mEA AR R RSt B i e . BARTIT &, Zo/Pb P [EB 2004 T ReAi 4544,
WS T Seebeck % Pb 5| NIEL 54 Ge A7 SRR LA Hly, WA T Ge 241, T T SRARGIAR
PE, FRREE T BRI B AR, TSI T s R DR R o R, LA O AR A R R T A )
FETARENE, ZURBRE RN Z RUEEEMIRME T 38 1A FEOIE, SR E SR ST T 53
() plre, 32TF, VEAH 2T £F 650 K I AiE~2.2, T 7 SPiZA R 28, 7 AT = 366 K 3K15~8.5%I1) %%
Herige . Mok, AT — PR TES GeTe 15 4% 5K B 4R 13T 7% 28 2 35 PR 1a) .l 7
Geg.84CdoosPho 10 Te & 44k CusTe, HE T HEHSL 7 GeTe. Cu,Te Fl PbTe AHZ [H] [ 2 AH A% 4K S
%, H5IN Cu BFMEIR . XA A S0 T AT T RS TR TN, B TR, il
TR TWSE, B TIRRE T, £ 653K Tk FREE~033Wm ™ K, 34 7 6{Y 2T~2.22 (803
K)F1-1-35 2T~1.40 (303-803 K). [AIf, iZAEH& 2351098 7 MBI IERE . JE T 0010 GeTe A4 KL, FRAIT
#1867 —FhEi TR B A R (AT = 400 K IR I D R 35 5 ~1.47 Wem ), AU RE B IAE
BEF 3 B TR T HAEWOGARSR S 8 & [ WSO JE 4 b sC AR R (R B VR g, dE— 2530 T b B RS 4
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TSIl T B SR ZT {8 (323 K i A 0.91), 78 N RISk Sk b R B (0, RISy AR 5 T AR SR 22
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PS80 Fe TiSi YRR I S5 2kpivE AT, ELFE BL IR RS e 45 440 G A2 B2 X 3 I i izl v (386 K 4 m )
441 K>, [FIRF, D03 BITEFF 45094 K B B AR Seebeck REUR /N (B RMEAUN 9 pV/KD, SEIh=R
PHT-7E 600 K {4 20.43 pW K? m™, EEZIR, SiB kIR H] 923 K I, Fe,TiSi Hetd bkl i
SR 28 WK m?, @K T2 Fe,VAI KR .
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ANE . SR, MABFREN RS AR TaPdS £ MRS, EARWT 70, FATiE i A =
I A5 B8 AR 45 1] 46 7 — 2351 Se 82411 Ta,PdSs £ LA, KRG T Se $B24%F TaPd(S15xSex)s (X
= 0. 0.02. 0.05 A1 0.07)Z fFHCRA R AHAL B AT A e MEAI I ALt B B2 . 7E S A7 3B 9% Se LA
B INEIR PR RIS )5, TaPd(SoesSeoor)s M1 HL TR W ESR, MR I RIS BEK, SEHEN
Ta,PdSe #HLL, TIRRFEBEER . B, 45458 x=0.07 i, Ta,Pd(Se.e3Se0.07)s £ 700 K AL ZT
N 0.29, FEJRUA Ta,PdSe I L% .

A02-182
Anomalous Nernst Thermoelectric Effect in Polycrystalline Co,MnAl Heusler magnets
Sheng Qian, Mengzhao Chen, Tiejun Zhu, Chenguang Fu*
Zhejiang University

Topological magnets, in which electronic band topology is intertwined with spin configurations, have
demonstrated extraordinary transport phenomena that are highly promising for transverse thermoelectric
applications. In this talk, | will share our results on the anomalous Nernst effect and transverse thermoelectric
properties in polycrystalline Co,MnAl-based topological Heusler magnets. By synergistically optimizing atomic
ordering and fine-tuning the Fermi level through Si-for-Al substitution, we achieved an anomalous Nernst
thermopower Sy, of 4.9 uV/K at 300 K. Concurrently, the anomalous Nernst conductivity increased from near
zero to 1.64 A-m™* K™, which is comparable to the previously reported single-crystalline Co,MnAl. The
development of high-performance polycrystalline topological magnets paves the way for the potential application
of topological magnets for transverse thermoelectric energy conversion.
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T IR JEIR B H S AR A . IR TE R R AR R . g5 IR R, HERIREME 673 K GBI R
EVRTHERE fh RS NG S, NI A RO S B FIER R, SuBl i R 5 2 DU KA P, iThE
R 755 346 pW m " K2 (620 K)o FET1Z stk B SnSe JHE A 2 £ 3R 52 mii I A% SRR I 471 S B 1 42 204
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R R IR HTEMIRZ R HENE, @ HE NHFS SRR AR e 2 R IR A B0 2, FH 136
b S AP B RO HOEE . SIS R, SRR NRE A AE 978 K &AL 30 K, KRR
HRRERIRAREC 99%, FH, ZRESREMEIE G RIF, AR ZAMBERE P R EE, T
TP BT, SRR D NHFS APRHE FL AR REOR tH LW 8 5208, Ui W 2 ARik il 46 (0 BT 2 S 2 4R T
T NHFS ZP R rgnpp BHE 2 P O IRERE I, FLAE S A ET T SEPR NI BE5E T A .
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FIPE ], FHl4 & p B BigsSbysTes(BST)/xFe-BST #iE (x 22%10, 1, 2, 3, 4, Fe-BST 1§ Fe
YRR T 25 BST ZNES) ZEE. R E/R, B x 3SR, BST/xFe-BST HfIR 2 2 (1) i T 2 KR
FEFETH 1M Seebeck &L T & MEaSA e INH|, KU Fe EHEME T R T mnd L@ i 2T+ 71T %, Hil
PHIMNR R ARG TE Fe 277 AR A4 MO 2 M REPERUST CE AR SCHUH A 55 )5 38T FLARD M) T Seebeck
ZE R B Rk BST IS 2 2 BiAH G, BST/Fe-BST #IE £ 2 B 1 i K TR R F (2.29%10° W K2 m™)
T T 139%, FKHIAIRZERTT T 1.2 f5. A TAES TRV ERAEENR S ER IR T &
BB, g e 1 R A P T P ) S SR T R
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PR TUARIREE (SITiOy) P& n YA R RILH B 77, (B Wl fE LREFI 5 FR 2 MR RE 1Y
[ Fof B AT B 2 S AT A P v o 9 R A S B F IS B R0 DA FHER R B I P s T L M e SR AL T
BriEEk . AWFFEE Goldschmidt BVFHE T B PRZEMMIFIHE, Ja it IF & B T BT
8.02-10.55 J mol™ K™ 4 [ B AH ST 77 45 K41 Sro o Baxlag 1 TiooNbg 105 ¢ £ e WFFLFRN, 27 kI F
SOONEARA5 ( v d PARR FRPEE R AR T 10 S 1 s PR R, IR FE 602.1 uW m™ K2 (& Sh R A 7. @i
A TR AR5 R 428 1 AR 1 s R B R 3T P B, R TR R KT N, [ A AR R R E TRK. H x =05 FF
AHAE 923 K I SRIF AR A A 3 % 2.93 W m™ KL, SEIE R TRE R Ak, x = 0.2 BESHFE 973 K I 3115 5t i
PEEAUE, ZT = 0.15, AR AER BRI TEFE Ay 9-10 I mol™ K. 78 DA_EAIF 98 B3R b ik — b R4a b B0
BEF IR A R T R E 1.05-4.43 3 mol™ K™ P (¥ B 377 45 #4014 (St _axLaxNd, Dy Y ) TiOs ¥ ity SEIG 4
SRR, AR RS 1213 pW m™ K2 (R SR R 7, 85— 4R SR T 2 1% DA L St 39 n ) s B
TN SE), MORHE 973 K I g VS RBEE 3.0Wwmt K, 5 E—H Y, %, x=0.02-0.03
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A TAEARR A IE I [1,2-¢;4,5-CTAUE — M (BBT) ATEMH I, ST — R & nT R Bk ke & 1)
H LR 4% PBBTSI-T. PBBTSI-2T Al PBBTSI-TVT, it =4 ke AL BE— 5 928 1 < FMBE+B 24
IR, SR8 T A S INEER 2 A4 PBBT-T. PBBT-2T 1 PBBT-TVT, HHEAEKE MBS AR, 4RERN,
PBBT-2T /£ i NI TR @ik 163 S em™, VAR T LMEER) PBBT-2T #ERRIS 4% 5 HAT B (M4 TR ¥
A FEBUR IO MRS . 1 HL, SR RITh R T RE R T K, K o f1PF 23 5liA%) 194 S cm™
A 28.4 uWm'K?, BhAh, HRTEAYH IR IR T G MR SR E M . X TR A A A
AR SR BT AP ERE AR T — N R
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gy, Bk

B2 2 TR

TRAC & — P RRIEE . ARG, FERR R X A Ak B A B T R A T R0
R A B R T SR S e SR AN IER T2 kA MKRRIEE, &5 FEMERRRL.
AT TR T W i (Polyimide) 5| A2 Cu,S Ak, @i X G AT S A4 i 7 B B3R AR T St T i
1E CupS AR PIEAE LA R ARAS . 358 T SRME W B AR T 28, A py B I 0 28 AN
FE L, AR T MR ATZ . EAh, SRR o] 1 2 W8S 1 LA J2 PS4 2 T I K AR I A% LA
SAER B TR T EIR AR BH RSB, R SR s PR RE RIS IE T . A, B TS K
FEIER HIANHIER, SRR E RN B T-BHES Z R4 T RN s br iR, KRR E T Cu,S AR
SEME . FE T B S TR RE A BE AR AL, Cu,S+1 wt% Polyimide HIEESHAE 773K I i 3RS ZT WA N
1.31. X T SR B, A ML TG T DL SR A BV R IR 0 B T A BH IS 242 51 Cu,S HIFRE T,
ZEE R Re R A AR SRR AR M RE AR AL SR LA 4
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Thae vk S e B E mseih s, T EREE bR &Y R AT TR, fEE, /M 350002

FEILHUR G b RIS SEpl vy i 3 R AR 28 DL oe SR M58 — S B, X T R A e SR AP
B BUA A R ARADER R . BATRARNEREY p(g32T-T)MENBEIA R, SR B T2iiB L, R
Tt 7 HAEA XA TG T X S F AT A S S 770 120790 T 63 pW m Y K2 (ISR A7, Ik A A SR
Wy B RE MBI ZE AR T, AR, HEBRSTE S0 THR NI L (edge-on) 3 B A Dy i 9
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Tl Ag,Se =4 S HMEHF AL PVDF il &Rtk B SR E AR EBEE
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L. ERFERE bR L TR
2. BRI AR S R

AR TR T3 PR R I ) S AT, FH ) RO e, 6 B S e M R A B R T a ) R
Ko A FEI R RIE L A AR % 3t B S (CBHSR) PVDF CRIRTR IR IAgSe &
B BETCRIL, 4R PVDFIAg,Se & A IE4 N4 % PVDF #4 s UL, J8E b R A 480
Y/ AgySe SR KA FLIERE, R =48 S M UFRTHRIR FITE R, MIERE PVDF NEH JUH TS
R 26 2% B AT 388 5 PR R LB P o FAKE 3 J5 R A5 v I 1) F 5 R R 2 DL o RAOY 5 3Tt Hoh s bl 14
f1] PVDF/AQ,Se 5 &M EHE 255 T I Th 2 R FiA 5] 488.8 pW m™ K2, 4T Ag,Se L5k PVDF FE 2 %
P O IR BE IS KT o 25 IR ER IR A W LG A 5 ), 1000 YRS A5 P J5 L 554N
T 10%. KT AR RS 1 5 BRI B 0R7E 30 K 22 FSEI T 1.75 W m2 (R i Th R % . ARFA A
B RIS HL-TEN LR A IS ) A L Ik e R ) S MRS A T B e
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HL TR 5 & AT A FLBR R Ag,Se Sttt 4 K # s M RERIT T
WAL TS
W R kR CGRIID

Bt IR X (R DR A J , SRAE L A P T SR o SR, 4 2 MRS A AR B RF S A8 E 1 B
ey 5 R RIERERCYE, DI, IR RAE#NE 5005 Ao B R mtERE AGB M RLSONIB DI 5K . &
A TCIRIE T 23T PR BUEHI Y AgoSe =ZEMIZR ST, IZARL B A 5 s i gE, SR
FLALRR A (R 42 N A 55 T2 JORHIR 9% R BR A 1 FLai A% VERESETH S5 Sebr B K mI AT P 2L
PAE, AHETTAE PR BRI ESI NPT T, e 1 arR R fLEE A 1) =4k AgoSe A HLINZS. 1%
JTESEEL T FLBRARAE 65%-99% 3 il PN (IS 1%, Fb HIPTRRAE Al 2 jl i ELIBRPE ) 22 LIS, 85 2 kAL
PR G ZARE ORNR 2 . IS 25 AEFLRR A 91%IN A B VEBE 5 ) A IERE T4, ST 2 35
Sem™, ZE V5w RERFFIEL-135 WV Ko A, PP RHG e i B AR R i 1, 800 YRR HBELAX 171 6.4%.
FHUFTE 40 KR PIIRE LA 181.5 pW em™®. JET-iZbh kI HE 10 J5 B8 e A AU, 78 A A T2 g ik
RS 0.7 mV HUE, Dnl A i R SR A T stk ReA LR
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K TAENE T —FhE A T ) A A0 LR b7 i DD e (0 SR A B 12k HL/ A (CIFEITED A . 15 e
WE. 2l )E (PZT/PVDF-TrFE) A ZE (BigsSbysTes 8% BisTe,sSeqs) 2 /2B Mk, Hol el 2 /1 H 2
PERE RT3 I 2k L2 IR AL EAT A « K BiosSbysTes F1 BiyTeasSeos 73 M3k 7G T i K IhZF T 12.7 mW/ecmK=2
1 5.3mW/emK= Fi| B 1 ) 2% (1) S P FA L i 74 28 44 7F 300 K R a8l 1 1.08 K {22, théh, T A
73 [A]5 C/FE/TE BIFHPURRL. MifbEhA S Fm2= 51 i % FARFELL & PZT/PVDF-TrFE A S il A0 S5 K]
#, SEAWHIRAE 8.2-12.4 GHz (X 3B WAE 6 Bl 9 SLBL T B R34 Bk 32.0 dB [ S FL I Bt i
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JRPEIT ] 6 5), FF PIE SAGERCEGER, HMFRE PR ER R 23.2 %, FIN$EF 7 RS & 1R
FRETIENE . SRR EEIER M S 2 B AL, R4k 5 A0S A e 2 B A1 s PR S R I
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THEB A 313.7 pW em?, HMERefaE, £o0d 1000 Y25 g 5 B bHAR (b 240 A 3.03%. b4k, AT
KT —EHRAEIHRS, 18 31.4°CHEEH LI 6°CHilve, £ 28°CH BT I SEILHE 10°CHil#y, fE&K
BARIEENIZ 5 T B I 0 S B A A B RS o IO HESH SR B e s B AR R B T o A D APVE L
IR BT Re A ) B B S B L

A02-194
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KR EAN RN 2 RiRZ R BREE, Tt P IR AR % I PR [ A% BN 38 77 o IRFE T H A
Seebeck XN, B H HL AL I T A AR Tt D 22 5 0 HE P S TR R B P L SN e SR . R
SR BTN, 2RISR . TR, PERST . LLAMNBOG RS DL AR Ao SR N s iR
T HS R P S e R RE ) AIARE I, TR AR IR T HAE 2 D e RS AR B AU R SE AN E . A AR
B | Mgs(Sh, Bi), R R Z DIRe S HTER, IERR 1 HAEFE S RAUR TR 1, ¥R}
RV Fe e it Vo p ot BB S HORERAT . X TAE AT R AR AL . & Be A AN i 1t R i A AL R R B35 T
R SRR
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A B ICIEAEHE S UG SR A P PERE I [FII , ORFFRIEIE S BB ERES . SCR e T — MOk, ededE
RS &8 A B AR BRGUKE I BB EM BB, 2R R, B 0GE T I RBR I AL,
RO B R ORI BT 3.14 pW em™? K2 (A —LIh R BB, AR g oL T
A BT HBEMEAGSERINA, ZREMARSABERT), SO 4s, KigdhRkg 17X
P A P A o SR FLR 1) 74 s R B Y 3 55
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AR B I (S 2% (A% O a2 —, JURJEXS 5G JAE. . KRR, BT R
FREIL, SERBA IR I A A E D A IIEIR T, SR GRS A s AR E e AR
HEAEM . ORI H AT A e 2 N AR E R TIARROR, RFIDEHER IR . R, SRR I
i) ¥4 Y T () v SR Ay EL L

DNUERPP AL AR I 7 A PR AR R 1) ARG, AW SO AL 1O H ) I AR Y, BT it 1
2.6mm x2mm ><0.8mm [ R A &%, TR SR & MR 2, 15 A7 -5 e RE R X
e 5%, HeFZER M TOCHBRIEEVRS, I T AT ER . SRR AHINE B I
EARXT BRI, A5 RN AR O P BA B AR HH  E ZOmE. WETCRY, B I SR G R 2
PR AL T IRA B, B S0 2 R LR N 20 pm, %5 BT ATTEGILER TR 75 CCH 4 2 rL A 25 1
HV R IET 13.6%. IEAh, KT T AFRPAEIZE Gl HAREO IR IESHO #1172 R 5
Wi, A5 I R AR L AGR E RCR I R SR, T RN iR/ o A O 0 J R A a4
v IF L FH A AR B N2 BAT B 1 3
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1. e EBLBE A S TR AR 5 TR T
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AT 25 T P P AR R SRR S Az Dol A (300-650 KO kel il s, T BiyTes ALK
HL A — B AR i L A A A TE WAy E e 3, EUAE A B 3 B0 OO R PR 1) 1 LA IR X iy it — 2P 4 e
43 BUR LB B R S N A R I RRR A T RO R, (HIVBZIK SR S B S B 7 ) RS 7 B ] 20 A
PERRAR AR B o A FUEE T ShyTes 5 % I B LA K 5 BioTeg #HIT I R4, - HME BiyTea/Sh,Tes Al
JR 4y BEA AT SCBUIRAIR X 0 e I CRRR R e . BT s IR IR FEE AT R, Sh,Tes FAHLILE ZT
UK. AT FE 0 AL i 2 B AR o AN LR B B s LR, ol S B Te fm, b4l iR
H Te M AR T PR HEZS i ST AR T A, Al = IR RS S R BRI 45% 4 44 Bb4h, Cd 7E Sb ik
AR E AT EA R R I A RO, & ZT {Ei L.1@650K; T 5 B R0 2 o B 1. 40 il 3 = 1) 197
MPa 1 56 MPa. ¥#it£EmHI 17 x 17 [F]J5 7 Beas A1 e e 3 7 350 KR 22 261 N a3 9.3%, JF#EZ) 200
JINEF R AR 50 BRI P AR T B RS E M . AT A AR R AL B e B8R Aol P IR DXORD R 5 A%
FaE R T AT &
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MR 3 S ORI, AREIFFETT R T — AT SIS I R s RIUK R G 456 R0 R A %
Th, R T IASEEAARRUR. BE U R T 3 B 22 S R AR

P T RS UERG R B KL FE - HL - B O BB AR o ST BUAR AL, G R R st T — kAR
B ARV RIS A ] K . EH COMSOL i 54K, fiiik TEC1-19906 B Hv it Jy 1 A% Lol ¥ o, %
AN [E TRV i Fr BRRBE A AT, AT B R T e R /K (RN 2854, ik Lol R HAE #E L
WIETFEB 4 Wo IbAh, #88 7TSeimlAE 28, JAFAR Lo FREE MR . EHBREN 30 °C, M
ST 80%[H Tt T, 3 B i K7 /KiE N 28.6 g/lhe V4RI E e s il ik F) 221.8 W, FR7Ef8%E B 7K
i KA TEC M NHLE, HARXHRAE —@r, BEMEER &7 A ROk, FREGIR AL 10 °CH
F| 30 °CHf, P2/KIEZFHETF 130.6%, ELAEFEFAAK 60.5%.
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Tl SR, AT AR RA I S S BOKE AR P EA — eS8 X
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A AR X AR REUE A R AT AT AL, ISR Boish i B 4R iy 1A E RT3 ZT, A
HARTE T At vERe . e Buscthh, S BB ZMRLE R T el R RE . Sl Sk A ik
il 2 T2 RA EE R ATARE A BBk 5 st I 4 &, TPkl 75 p 2R PhTe 1
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PhTe i Fh{E B A HLPEEY, A BRI 4 S 2R 38 U3 RACHE 2 9T 9. AT PbTe 0
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JIRE IR R S A R PG E 4 nQ om?. FE TG4 B R F B R 230 KR 2Z Faell T 7.1%
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55 W2 () DBM/Ag,Se SR NAT A B THH AR —8. B4 S Esw SITBEER (Enig), TRATTHRE
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TS B TR SRR 4% 7 B IR G H 1 Sb2-xBixSi2Te6 1b &4 Bi JLE 51 NIK 1 3R Z & S B
RONE, MIEREE SN T K& S RGO (RS2 B, XSO 2L g fidk — D 15 1 5 1 BUH
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EE R mbrth, R RLEL AT R e, SOLWT iR, Wil SiC Rk &2 & 7] LLE 2 F#1IC
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Exploring new materials with low thermal conductivity is of great scientific and technological importance for
applications like thermoelectrics and thermal barrier coatings. Herein, Mg4gAg;4Shs single crystal has been
obtained and it exhibits an ultralow room-temperature thermal conductivity of ~0.6 W m™ K™ Structure
determination based on single-crystal X-ray diffraction analysis reveals the Fm-3m crystal type and identifies the
mixed occupancy of Mg atoms (~60 at.%), Ag atoms (~17.5 at.%), and vacancies (22.5 at.%) at the 8c site. Such
siteoccupation disorder results in significant phonon scattering and is responsible for low thermal conductivity.
Theoretically, first-principles calculations confirmed the high anharmonic scattering rates and the short mean free
path. In addition, molecular dynamics simulation discovers the abnormal atomic vibration of Ag atoms with a
large amplitude at 300 K, which induces a low-lying acoustic phonon branch and increased phonon density of
states at 0.6 THz. This can explain the enhanced anharmonic scattering rates with the increase in temperature and
further reduction of the lattice thermal conductivity. Our work can shed new light on the discovery of novel
materials with low thermal conductivity.

A02-P02
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R A SN TR RIS VE P AR BRI T R B R L, R R RS R D S S A
HLPERE AR TR kR 2 1007 . IR JIE R PG 2GR R B (1) 1R8I TR )
Rhnrsghn, Wi WA, SEF-BN, B ()RS T EREEAE K 1IN, Wi: 3277-BAS, BeTe,
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b 2 R I B - R B 1) T RO A EAE R R BUR S0 S R BB RS 7E F43m MR, TESR ) Sk
ATV AN 2% B O S SR ) B AR R A EAE RN R RIS S A RS A, X TR RST
ZERBERMLEN, HTIE. AN RS, FEEEE KK FA3m M2 R (1) CaSe #4452 (10 K
S EJA o AN, I TT KK B A2 2% 1) R 5 4 [R] PR H P A AR R R, 78 2 75 R0
FZ R EGIEE 7 H BT, PR RS A S R S 3R T s+ T CaSe MFAHLIERE. XK )
AR 1 A T 22 ) ) R YR BRI S0 TR B AR 0 B T B s M R R A B PR A
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SnTe HA 5 PbTe A A AR S5 M AISRAL A RE T 5440, 2 — Rl R 70 i) i X R b et . 2R, SnTe
LS 2 A ERR AR R 2 (~0.35eV), DLARH @Rt T3, L) | MR 12
Tt HHT, SnTe tEREMLAL T ZIEILAE Sn AL E B4 (41 Mn. Cd. Mg. Ge =k Ca %5703 ) KIE(K L i)
REEACHEN IS, RIS SN USRS IR 75 1 LSRRI B R RE . 210, BB B2 5 7] (&
AERNAZ) Xf SnTe HLF-45H . Py Haris Ry A B anis VE BE RO RZ L] AN IR o AT FT SR T A% G2 SR
O AR L A R AR R RSB S R BR, KB Sy Ge A1 Cd 28 T FERE RUAL 7 [k JT g
5 RO SnTe 19 X WALE, ERERIEERFIFLIFRN, 4565 7 L imnE e tk, Seal 7%
MM, AIMRIESRTE T SnTe IThZERE 1. #E—BHIFRY], Ge M Cd &0 R 15 H AN
BT Z R AR, B35 50 TR B A, JEMTIG 58 1 OG5S0 15 A 2430 1 Z 8] 1)
SAREUN, BEFR TR ST ER. &%, p 2 SnTe £ 848 K ) ZT ey $27H 2 151,

A02-P04
Impact of Sn-Induced Impurity States on Electrical Transport in Bi.Tes

Tianle Ge, Lirong Hu, Jiaying Liu, Chenguang Fu*
Zhejiang University

The resonant state has been proposed as a promising band engineering strategy for optimizing the Seebeck
coefficient and potentially enhancing the performance of thermoelectric materials. However, there is a lack of
direct experimental observation of the resonant state in previous studies. Here, we focus on the studies of
electronic structures and thermoelectric properties of Sn-doped Bi.Tes, in which Sn was previously thought to
induce resonate states in BizTes. By first-principles calculations and angular-resolved photoelectron spectroscopy
(ARPES), we demonstrate that Sn doping introduces localized impurity states within the bandgap of Bi.Tes, rather
than resonant states. Further electrical transport measurements reveal strong ionized impurity scattering in
Sn-doped Bi:Tes, resulting in significant degradation of carrier mobility and thermoelectric performance near
room temperature.

A02-P05
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TR R E ST A R, X BHAS T AR AR E . A TAEd, FATE S S E RE T
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DR 2R 5HEOR2ERE, eI, 430072

AR, 2 SnSe JEILH X RARM SRR 7 &Hu =3 10 2 %0 A, BT HRZENSE
S, HAEMEREETR. AUTFCRHRREERE L. RESS GRS B TR ARG & T 58 AF
CuAgSe FEMIZ fh SnSe. 25K, 7 Sn i L4 Ag Al Cu rT AR EHL S %, JUHZETE Sn & &R
PIREES, Agsy FIFRBATE EGREREMR, FIT Sn A7 ERIEUR. 4R CuAgSe & Bt Fny, AgifF ¥
PEARTE R, 28R R E R 2 IR . [FIR), &5 Ag A1 Cu i+ rI3E%h Sn 242, MIAE— &2 I
fem T ERITRR SRS RA M E. BT HS 342 5 0 R R B & B 1 Seebeck 5%, SnggoSe G441t
0.75%CuAgSe Ff i 7E 847 K IR E FikE] T 6.40 uW em™ K? [l KIhEE T, BB NSF R EK, REALE
RN S T 0.97 M ECK ZT 1, AH L T A SnSe ¥ 5t A & E $2 7t - a0 7 il L 4% Sn & &5 CuAgSe
R g LA SnSe FEFA AR BESRHE 1T T B 70 SEL K AN S IR AK 4R -

A02-P12
SRS B H 3 3% Cu,,Se MR E 5H %
R, MR, FEE, 2R, B
B TR

e PR REFA FADRHE W oI R L 5 8, SRR 7 AR TR L ROR T AT S8 51O
JRESHE R 5 T CupnSe PHATRLKI IR 5 S AT 7R AR pe ikl 4 13 m i B o A 5 28 1k
FHEIXUE CupxSe Mk #325T B AHAIIN TAEALILR ,, XUAH CupgsSe APRHITIIERNAL Ji Ao FZ AN 5T 5
JERE T 5 o A CuygsSe 43 HIHR ST T 266%. 16% il 44% o AHIF ST i i i P 24 e Rl s B PRSI 13 I
S SRS o

A02-P13
CuCr,TeysAdooosBiz Tes 7Seq s Bk E R B B &R BB e IR LA 5T
A, 27, BCChT*
O TR

TEACAR A 42 B Rl R LA B B R RE, (B2 n BURRAL L& 4 BiyTe, ;Seq s i 7 7F 400 K A b i F
AAEBEOR R AE AP RERA I S, X ARKBRE 7 HAE R R AR B2 N . A Fijeilid Ag oo
FB ML BiyTey7Se s BUAM B IR TR, FFk+E CuCr,Te, fERWLEEE 405 Ag 4% BisTe,7Seqs
HATE A, LR EHLAEERMEN. RABRA KRS FRkds TZH&T
CuCr,TesdAdooosBioTe,7Seos b E M E A F KL, RILE &8 Cu™ ¥ Ht N Ado.00sBizTez7Se 3 NS
H5YE Bi A, LAZFEBRIE M T EHI TR, #43 Seebeck REUM KFNTN RN T4 5. RN, MitEEE
ARSI T SR R RO PR T AR IS R (BRI, A2 BIRETE B R T 2 RN R,
BAEMEEEBARMEHCR A RH], S mEB AR R ERT . 5 AdoosBirTes7Seqs =AM EHH L,
CuCr,Te, & 54 6Wt% I E A PRI =R 2T (AT 2T {553 335 T 5% 19%. A iR IHE S HitESE
- #H CuCr,Te, P i35 n ZUAHAL B G 4 I AR S LM RE

A02-P14
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Hh [ AR K 2r 2025 A02. ML S Bt
PR EE/BRBESENIE 3 p RURHL SRR A AR A R FE R R
e, xEE*
LT R

KRB B B R S T g, ] P AR R N BRI o SO 20 FL R B R R A B R
Mo BbAbh, REPEGNR TR 1 GRS, LA R FL RS 75 7 A R A P R O 0 ] S S 3R TH I L ZT . G
T B R AT = BT PR Bk LRI RE P oK ROk 5 N B AL B S A R, A R I Ak PR R N K RO
AR BB AR R RSB (R DR A B A L) FE AN IS PR RS . AR SCR I S IR A K . ] 75 0
i SPS K4 T ZE WM IhHl & T — R ¥ p Mg R/ SN KE SN B MR
Xo.6BiFe03-0.4(0.5CaTi05.0.5SmFe03)/Big 3:Sby 65 Tes(BiCaSm/Big 3:Sby g6 Tes Jii & 1 43 L x = 0, 0.15%, 0.25%,
0.35%7F1 0.45%) o WIFH SO &5 F /3 A 45 5 o, BiCaSm 42k B /R BE 4N K SBORL 1) 51 N\ o 51 768 44 A 2H B A
Fu R EE R I B B RS . M-T RS 5K B, BiCaSm-NPs J& LR E4) 310 K, i %ih, BA BRI g/
PR . FAAIS TEREMASE BRI, BiCaSm-NPs (1) 5] N353 S H e AR S G 808, S8R
TR, Seebeck REUWZEIEm. FN, B THR FITBRNEZRI, MERHESEREHEK
¥, SZHLT Seebeck RE 5 T RAIfEAL. BiCaSm25 FEim{E 300 K i RI H i = TR N+, 1A% 5.31
mW/K*m, M EIEARFRHRTE T 22%. [, TR FRASRIEN, SEEAMERASEER LT, H
T RGN BRI, SERMEERE RS R L. R, A TR MR, BiCaSm25 £ 1E 380 K
I3RS IROK ZT 18 1.07, SEARFPRIAHELIRTT 720 17%. X% B BiCaSm 2k B/ b 4l K ks 77 Az i gl K
T A5 A K% B SR 280N T A AR T p B AL B R AR A R I BE

A02-P15
HT Ag,Se R MERESR MR B BAH) 2 A F T TR
PO, JEIR, e, BT
ALt TR

RUERARHE R Z N, Ry AR 5 0B I IR B s A48 U5 1T, AT ELEE L. AgaSe 2
AL =R A AR, BRI T IR R AR A AR I AR IR, R IR BRI IRV SR I 2 1
HEZ N ik, AR H T —Fi Ag-Ag,Se-A1 824f (0D-1D-2D) =JuHE G APEHI 2 di At TH LR 5K
o Hot, Ag KBRS AgoSe KL (8] 1S A RAEE 18I TIREE, 17 AgoSe MK 5 47 sk )i 8]
(0 FETH U — B4R T T HAN R AR . 2K, Aga2sSe-0.25 Wt 1 s B A& WS L 1 T R 7 142
Th (1643 pW m K3 FEEPERIEE . thAh, HaX S AL A S =R e FBBLAE 50 KRR BERG L
N REAELY L5 wW O BERRRTH DR Ik, A O @R ENUBRR A R R R R E R R
LA P T LR ERSSE A TEp AR aa i

A02-P16
Ba-Sn-Te-S A R P A B EAF RN ERAE 7L 34
R, Bk
P DN

AT, FRATT R v I A SN RSP A BT R AT B I B TR JE AL A1) BasSn,Ter 30757673 (1)
Ba;SnsTepgaoSio161 (2), EAI1EIET Ba—Sn—Q(Q= Sy, Te 0<x<)i&FR. Hrh, (k&Y 1455 T 515 P2.J/c
AR, SIS ECN a=17.501(5) A, b=8.908(2) A, c=12.508(3) A, Z=4. {HRALEY) 2 &5 T AR IER
Pnma AR, SIS HCN a=12.386(5) A, b=24.17(2) A, c=8.872(4) A, Z=4. tb&Wy 1 Atk &4 2 Y@ T
0 4ER S AL, EATRI R BLRIR N Bas(SnQ4)2Q 1 Baz(SnQ4)sQ, Sn/Q LKLY 735y 2/9 1 3/13.
RN, AW 1R 2 54 QT IHE T, XA Ba—Sn—Q R & i LLASAERIY), 3% 2 R 454 il
ESI[SnQ] MY A FI AR K Sn/Q L& i) . S5Mh IS5 5 e Ba i1, & Em AR [SnQ MY ik, F1
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Hh [F AR 2x 2025 A02. ML S Bt
WEBS I QF B ES T 1T LA MO U 75 T A . R, a4 1 RS 2 A BURM ST (aw),
1E 300-773 K JEFH A 1) ki H~0.3-0.4 W m ™ Ko BONBETHEAT AMENR Sbs A S 3 A RHR AL T — R0
Y

A02-P17
A BIRAFRE AgiMosS,Te(M = Sn M Ge)FrBI LT BRARFEH ABH
WlE, HETyeE, 2 bR
ERIPNCE

FAHUMRL BE A% SIL AN RE AN FELRE 1 BL R AR LR, 7R PR R4 [SORI] F RN F S s A ) A S A B A
TN AT EREESAERERE R R, WILFHEE R Skl 2, BABIGRA%
G R PRSI AEME SR 772 0. SR80, n BUBREREET PR Rei Z,
5 p BERBAMEIARILE . 2T, RTAESR T AN n B RN LAY AdiMosS,Te

(M=Sn Fl Ge). X PiF b &4t &1 Fa3m 25 [ RE, BA LR R ke M SO 0 = M K [AgS, Te]” -
KHIR[AGSTe]® . H 24 I IR [TesAgss] > #5410 Ag — SITe Z [HI IS5 4E, 3L [F S8 T BRI kg JE g 311
SR TP, XL AR S AR 300 K — 823 K T3 TR FE N 0.22-032Wm T K, $EiE
HAEBIR 0.24 W m™ Ko BT RS FM R #E G ULURIBIREN I AL R, R FESR IR ShREA X
AL A TTIR, AT DL SSRGS 2R A IR 0 T T e BEAh, GBI I Te AL, THE KT AgaSnosS, Te
(11,53 pW em ' K 22552 2.61 pW em ' K2, 0%, AguSnosSoTeger FEAh7E 823 K I 3K453 T ik 0.74 1
ZTfH, WWAIERE S ERE T 95%. X TAE A PERE n USRI BT E TR 5.

A02-P18
GaSh B2k 512 FH SN R4 M ARZE n &L PbSe H B SEBUAT RN 2 B R
g, 2
EnIPNCS

KRG B L7135 T 22 R A0 A A0 AEL 1) v s A 08 F R R0 T e DR A 8 P 288 A2 ) i ) T 238 5% R
MR B OCE L, fEAM T, ¥ Gasb 104 n BB RN 2] PbSe HH I site e B[4, 5% Gasb
i PbSe FAA2F, /N T 2 AL Rz A ReE 2, MIMEESem 12N R4 8% 2 Mt
HAESE, SEGMHRITTERBRAR, Ga Ml Sh J5rILE S48 1 Pb Az, GaSb 457k 51k ) m 34t A i A2 18 ik
BEHTHBTIESE, FRE T AR, 5K, 78 300 ~ 873 K IR EVEHE N, Phggesrs(GaSh)ooiosSe F i
P T o~22.37 uW em F K2, “FEIREARE 9~0.94. BbAk, [EIBR Cu RIAHMA Zn JE 71K 5] Nt
WK T it AT 2. Pbggosrs(GaSh)o.00125ZN0.015€1.01-0.3%Cu #i 7E 873 K iR E N I g T % h~0.4 W
m K™, 7E 300-873 K LI P AP R BARAE A~1.01, BUPsEH = .

A02-P19
2% Hume-Rothery SUUSKELAR F4E PbSe SIS T SRR T 575 T 1
DREEHE T, IS HZIE Y, e, A
TIPS
2. [HERATHT =
3. MUK

PbSe 5 PbTe A AH [F] ) it 4 45 4 FUARBA Y e i 2544, DR b B A A 22 54X P Te Cu T LT3 76 PbSe 1)
M B 51N 2% R BE 42 75 Seebeck Z 8. SR 17 Cu FA I [ B AR KB PR A1 T p 724 PbSe #4 L E AE AR 50 o
Hume-Rothery #1IUAJ LAFS T [ AR BT Bl S5 A RS P A 9 FEARHE T, 34112 Hume-Rothery #i
T S S R A CutBUAR T PhSe JEAR R B4 PE®, ATIfREE 7 =ik sh. R, A Cu' e H
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H [ AR K 2 2025 A02. MBS B
SR Pb fl O R EE PRI, WhEIE S T DI T IERRR T s AT H (). IEAE, 2Bk Ag
Jii s FRATSEIL T Pbo.ggAdo.oaSe-2%Cu,Se 1B AR H IR SIGE 461 B2 ~500 Ko 7E 300 K & 773 K JE I, P
HEF T (PFae) 21584151 pW em ' K2, 34 ZT 2179 0.66. X U455 %], £ Hume-Rothery #IJ 2
P v [ A 5 At P R A0 R R T — o 25

A02-P20
AGBEAFER n B K,BigS;s M MERERT A
ZEW, P
PN T

4 B AR R R = T A B A B ARG, 2P ARSI R AR AT T
K;BgS1s VT R EIA, Xt KyBeSis MR M REREAT T KRG 7. WER KDL, BT R, 4504
A sRIAEIEME. Bi Al K IR F7E % VR A A S5 TR R, n 2 KoBigSys 7F 300 K £ 873 K 2 [A]. L 0.56
~ 042 W m™ K IHAK SR G H . K, BigSis 7F 873 K I ZT 4 0.33. Jyitk— 42 mbt Rl kb, ek
AP EINFAMG Bio Bi FISINIER T TIRE . HSRAIPRR T, HEK, FoMG Bi 5| NS E
U T BT, BIR T IGE, GREY, 7 823 K I KyBigosSis itk #5254 038 Wm K™, ZT 3%
F+#1 0.53.

A02-P21
IR Ag Al Pb BB Z4b5T Ag,Se Gk B Akl H i B8 A B2 M
Ty V%, BRI 2, XK 2, LIM Khak Ho*
1. Wi K& A Fe ke
2. AAETAL K2
3. WriL-FEHE A Seidb Rl i T2 [ PrBk & si e =

AgzSe &Rl EIE =R AEA L SR, IR PERE R IR T BRI R T A RURE (m*). A
TR B I A BT Ph 452410 AgeSe, Jld Pb 15| N4 R 1 m*IEI4 55 28 D10 REL, RN 7EAF
BERSIN T s R sk Al R A, R FER T BT, Pb 5% AgreSe SKBL 1L IR
BERIL,  H L] & AN SR AR AR FE /MR ZE AR 1772 1 DA T H DR o ARSI 2 A 1 5 A
BT BRI m* KR i, e I A RRL R e DA 2 e T R v L SR AT R 4

A02-P22
R TREX AL BGPTSR AR
P, ey, X
£ R KA

Attt (PbS) Al s FEHT St I A RE, DRI A2 B RAR BRI AN e PEAN LU T 46 32 0% . R
M7, B A SERRR 52 21 [ 7 (0 e i P R IR R B BEAS  AEX I 7, JRATAIA AT CuS 01
HEMRICAE R, BRI PoS 9K f AR X L. TG T Cu 5 PbS Z4EMH
iy, SPEGURGGREG . SRR AR IR, RN ARAL 180 7 i0%mis . st ifmiges s oy, =
FL PbS-Cu,S 7R R it SR RF L. FIN, Cu B NEIIAE LR CuS 73 TSI & RS2 &
B TREAER R, Wit 73 B iRt XIT/EsRA 7R BAE S ARAE T PbS AR RHE A 5 R £
TR, IR R TE RGUFRAE 1A AT IS A5 .

A02-P23
Re TR SH TR R p B MgsSb, 2 EMRHERETT T
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Hh [F AR 2x 2025 A02. ML S Bt
Pk, FR, Kk, sk
iRl LINEPNE

BT SR AR A BB AE #A U R AR B A T B A T iz S AT S i KR EEARAL p
T MgaShy FERF A A EEL 1A 2 A H A8 T s 1) 2 B X o AT 92 SR FH ey L2 50 CAE B[R] SR S T p
T MgsSh, LA R RE ) IR 38 1. J8id 5] N\ 50%01) YbZn,Sh,, SZHL T Bedr M L, HRHKT
eI e, IR E 18R FIREME R %, SRR A28, IRl b, REBTE,
A Cd & RIEMRURME, 18(M0318b2)0s(YbZN,,CdySho)os FF il A fi i A RAF B AR, 320
W REAER Ag B4R A SR, 16 773 K T35 10.3 pW em™ K2 I ThR B 1. &, AL)G istRE
(M03.07A00.03Sb2)0.5(YbZn; ,Cdo gShy)o s 7E 773 K T 3k45 1.34 175 2T {8, F7E 323 K-773 K ju[H N 3K15 0.77
) 2T . AN ETERE p B MgsShy LIRS THE At T —Fh ) s nl 47 (1 BE AL AL S

A02-P24
Y S = TR R MEREIL T GeSe AR}
BRARY, BHRE 2, BRI, BRGNS
L BRI AR 2 B
2. BRI

GeSe 1EN—F BA EIREE M B IV-VI - TR, HAA MRS MR T A b AR 5 AL 22 B R 1 . R
X — PR, FRATES SNBSS AL TSI T GeSe MIESAH RIS M AR . BART &, &
fITEL ShyTes A& AL AN, FEAGAIN 10% 15 B0 T 15 i 5 T 313 7A€ MSL T 458 GeSe, 4
TG G e AT RS I &t 22010 51 N 2% 5 AH S 87 R RE AN R sem o 5T IR B a5 & 1 IEAS
GeSe fHLL, XAPEE ML G ST GeSe HA FARKIMH S 7S A B pRE . BB R BE SR BET 4]
It B A RE . TR A ARIE I LA ORE A TR G . XERHE R EIVER, A RERTE T )
R FIHFME TEBERARE., BIWMESB R PR MEREKERIE, EXTEW
(Geo.95P10.0sS€)0.0(ShoTes)os 1 723 K SEIL 1 1.38 [ ZT {H, JF1E 430 K &2 N 315 T 6.13%[ AE B AL 3k
Ko XEEZERAUHES) | GeSe Fe & & AE IR A B B SEPRS A, I AR YA BE AR IEAE S A4 W] ST Sn A
FIAHAE B HR AL T o 22 LA

A02-P25
Ti/Cu $£B245T BiSeS:FhHkI# s M B8 AL
FRIm4E, Suniya Siddique, #Xfd, FRERE, AOHEZE, ZEj*
IR

=TGR BiaSe S [ HAR A IR Hh I AR i R R 7 1T 52 38 53, 8 R UG PR A8 I FEE R o 11 i e
TR, RAEMERARE R RE ZE . T ARBRICRNMEERER M 2 T, At 77—
Tiv CuXUBAIENE, LI BiSeSoA4 Kl iz 5 s YERE M W R . WA K iR g5t o, Ti B Bi
A5 ¢ BT ) dmA AR B K. AR, AR Ti DA ER. Cu L—M A ZMRE NS
TERAELE, ARERE T 8 T IS B A2 . RS TEREINA R B, Cu B A RS TR %,
Ti BISINIRTE T3 TR, R IR E IR S EZ 6.0 wW/em K2, [N, BT 3535 24110 S 808 S A%
A5 SR AIAL R T PR, SRR EL 0.25 Wim K, Bl S SR REZ) 0.55 Wim K.
22, Biy9S€S,Tigs~1%Cu FEMTE 773 K SEHL T 0.77 HIUE(E ZT {8, % Cu HiB IR TTL 22%, J2 Ti
B HFE I 3 5

A02-P26
Cu B THIZN IR FR T Cu BARE T MR AR E M R e i
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o [ b 2 2025 P02 HHLBEEL S B
gl IR

PN

Cu,Se TRE T FURIA A EHE Bl X S A B PR 5, (HR B TR 78 Ml T R AE KT
T, FE Cu BLRAERE SR AT SRR R B . TEABEFLH, d@ida Cu,Se ZEfAHE &4 H
(58 ARR KL, BETC M R A A I e RS R MR . ST RVEAR LSS A R
G R, L CupesShSe fEAE G A, RAJMEAH I SELE & mRe sk . A Rbeds . 5 S 1 hedhs
T.ZHi4 T (Cup.085€)1.+(CU2.05SbSes)x (x = 0, 0.003, 0.006, 0.01, 0.02, 0.03). ZEHFEH, HHZHE
FHBRAR T AR ZE ST R, 300 T S, M T4k, 5 923 K, 2E M50 REFEK T 35%, 1S
LT T 250%. HEIRZEUUTE RECE /DN, RS E I RIRSE X D2 N R B o 22 . DhER T
T 3%, MAHN, EAEMBIEI NG T A S, WH T AR TR, RENAELE A
(CU1.085€)0.08+(ClU2.95S0S€4)0.020 B A FESMTE 923 K I BA i i I IEARAE 2T = 1.67. 714k, B2 —M%:
TRGE R BBl SR i LB, 95 CuTI KRBT ME LLEAT, FHIE Cu TG =4, 187+ T MRk E .
NI Z A R R F PR TR AL T R AR AE 5 Ry YRR R SR B

A02-P27
WAL AR T BRI M RE AL S B BB BOR BT T
EOEME, TS, KB, ESE, EROT

CElPNE2

BioTes M BLZ H BT AL Z B RGEA R, 7 R BRI NSRS AR A 2 4 e A 3R B 2R
o I AR BREE I FR AN B SR, T AR — 2 25 R R AL B R A, SEIR A R R A
tho %, n B BiyTes KEMINAZ g5, 2T {Erfifb % 0.91 (373 K), LAk (ZT=0.7)$2F+29 30%; p
R Bi,Tes JRRHINA K S MEG 2T Al #7FE 1.1 (323 K), HHEAE (2T=0.94)$2T+4) 17%. 23 ab3 )5 i
AR AT SRBL 2T (AN B EPERE IR AL o

A02-P28
BT EAMEIRAL AgoSe APRHR AR
WRH, SKME, W, FES, FROT
EEl N

Ag,Se MEFEA 7 IR REFn Bt e, AR B n AL BiyTes BB ARAFEM K. R Tl
Bhikds & SPS kedhitfil % T AgpSe ik, [AII RN E T HAMEAL T AgoSe MBI FA I RE . A1E Ag,Se
WHEATAE Se SALECE P Ag, EIHIAW Se fby S fh. Te (il UHAT IS T-4M, 7EREMK T AgzSe MI#
WMFIREMER, QR mrER R, MR, K&, Te WEMFES, SFGRMAEER,
7£ 303 K (1) zT S~ 0.80, HIX} Ag.Se FAKIRTE T4 14.2%. i i 4 B b 47 B &8 A2 s ID fid vk 1 4%
G HH KB FUUE . TR RN,

A02-P29
DU A B ] 2 R HE B AgoSe HvrAbEL
sREE, GRINAL, B, EiROT
EEl N

AgzSe £ =R IR LS A i rE e, HIEMBITRLRIAR, 157 7 S B AP T L A
i #. SR, B Ag 5 Se MIWEAIZR URZ SRR, gt Rbesadfet b R A kA, PR T
e PEREHUARD B 25 . D, AR TCSR 1 — b e 8 R 5 e, I MU BER AgzSe BT L
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NBA, IR IS Se B5T, 456 SPS bedh 1.2, il b2 i Ag,Se Hufitt
ko SEBGSE R, A4 2 at% Se LGN L BEAR 1 RE S KB T ~3.8>10" em®, 3ERS 515 F 1800
cm? V*'st, SR DIRN FIAIN2T jpW em™ K2 [, 24 Se R EL A AR s B R IS AR h
FIERANRP AL L, A7RG58 T FHUR, R T @i TR, &%, MEHINERK 2T HiE$)~0.9. &
T MBS p &Y BioTes M 1 1515 FRAI SR PEI AL A8, RIS T T 1B 4 th D8 2~1.1 mw,
STt ISR W BB 2 A LED 4T . AN AgoSe SR RN HIVERE I TEAL SR 1t 138 ik

A02-P30
High Thermoelectric Performance in (Ga, Yb) Co-doped Bi,S; Bulks Achieved by Band Structure and
Carrier Concentration Modulation
Zeyuan Yang, Zhen-Hua Ge*
Kunming University of Science and Technology

Due to their high abundance, low cost, and low toxicity, Bi,Ss-based thermoelectric materials without Te are
significantly promising for eco-friendly and scalable applications. However, the ZT value of Bi,Ss-based is not
high enough and must be further improved. The rare-earth element doping is a promising strategy for
synergistically enhancing the electrical and thermal transport properties. This study selected GaTe and YbBr; for
co-doping in Bi,S; polycrystals using a solid-state reaction and spark plasma sintering, which enabled
simultaneous modulation of the band structure and carrier concentration for significantly enhanced thermoelectric
and mechanical properties. Specifically, the synergistic optimization of electrical and phonon transport was
initially achieved through GaTe doping in Bi,Ss, which effectively reduced the lattice thermal conductivity while
enhancing electrical conductivity. However, the improvement in thermoelectric performance with GaTe doping
alone remained limited. Br substituted S to introduce extra electrons, while Yb replaced Bi to reduce the bandgap
from 1.38 to 1.05 eV. The two effects synergistically optimized the electrical transport properties of the matrix. As
a result, the optimized Bi,S; + 0.5 wt% GaTe + 1.0 wt% YbBr; sample achieved an exceptional average power
factor of 475.4 uW m* K2 over 323-773 K. Additionally, point defects, dislocations, and micropores induced by
the second phase contributed to strong phonon scattering, leading to a low lattice thermal conductivity of 0.56 W
m K™ at 773 K. Consequently, a peak ZT value of 0.67 at 773 K and a high average ZT value of 0.45 over 323
773 K were achieved, which were relatively higher than other values reported in the literature. Furthermore, the
mechanical properties were improved, with hardness increasing from 2.55 to 2.93 GPa, making Bi,S; more
deformation-resistant and durable. This study showed that co-doping rare earth elements was an effective
approach for enhancing the thermoelectric and mechanical properties of the Bi,S; material.

A02-P31
At LREXT BiShTe ZA il e RE & /1 A BRI
ity
JUIL2EBE

JEARGEHEINT BipTes 2t & g IR ML VERE ALK A A RL. JR1MT, TR 5 R Z R AVE s AR A
Beggm e B ERE R, MG T BipTes B &Rt — P RALN . N, ASCRAK ARG &L 5K
HRE TR LM% T — AR5 BiSbTe JER AR, EREE MRS KRR, HEANBREE I (8] w] &% 4
A EATRH SRR o s PERE IS AL, S RIAHAE ] B2 4 BisbTe JLFA FAS KL Seebeck #%L, F#
TR, HARRFBORME/RTER, MMM MR EER . RN, SRR s e R, #
HUAPR I U A 22 3R T

A02-P32
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Al £ V BURAT V AL Nb B2t FI$R T Fe,VAI & & RE
S, HTTR 2, BEOF 2, BXorar
1. JUIT2ERE, MREVRES TR
2. R TR MBI E A HEAREKE S =

ST A 4 Fe VAL B8 2R B (- B - RGBS AN LA (M UBRPE RS, 2 — Rl 6 (B 2L A0 1)
EERER AR, BRI S R E IR TR 2T 12T, AR SR A AR T & T
2 SV FeaVixAlx (x= 0 ~ 0.21) FIMEL, BFFT AlGL V B O e i f f e #iinia
PEREMRZMA RN, JRTE SRR Pl V 47 Nb B 42t — DIt MR . S5 RR W, Al A7 Vv BURE 9K
RESIRTE 2 S I, AR R AR p AL T n BUE SHEAS B V BURER K, 8RR T IR KIRIET,
HL S 1K S5 /MR FE AR, Seebeck ZREGZMWIIR /N o Al L V BRI & TR 51 o B B BIUH 7T 58 25 PRI Skt
WER, BUCEAN 0.21 MM ELEG RAKSE AT R, SERCH 6 W™ K?, FeVy1sAlgs IF R 2T E4E
590 K Ifi& 0.14. #—2HH Nb J5, HSFEHIFFK, {2 Seebeck WEEIE AR, &g I T2 KMEFEAL,
Fe,V1 1NDg gsAlg g5 ML B IR T R F 2.92 mW K2 -m™ FIURAG I Sk 5 % 3.52 Wmt K, FfEuE
B ZT 18 0.16, 5 Fe,VAI SRR, $RTHE 2 MER . AR, AlALV BURH V A2 Nb 15
F AR RIS Fe VAL A & H i Mk BB 1 2805w

A02-P33
B AR T R YRS E S R4 TiCoSb &4 f ks RE AL
SKICE*, WRATHE
L T

PR BN BE PR G LA ST ) 3 PR, BORATR AL B B F AUV i RE I RE T, 2264
SERIERGHREIEA R AR PERE I PL 2538 H th A B ARME ZT IR, MR LR A BT 7 22
P RHE DL ve R4 S AL 3% o, BUEPRIRA TR ko (B2, FENTLRH S, TR o ST  Z[1)fF
FESRR R AR, XM Eg T (R 2l BB IR B S ) MELATRBhIRTT ZT 5. FrLk,
DA 3 G T IR A 2 O R BRI A A 0 ] R

A TAERR 7 —Fhild J5 7 B0 (ALD) J7VAAE TiCoSh FEAAKY AR 1 d kLR H TR AN K, did 4h
KAGH AE JR-F AR T I R RE R 3 42, RO T NN e B O L R I 4 i o AT S o RIS
S AR (R A T BT, AR AR I SR BT, SEBL T TiCoSh FEATRLA L RE (1 B F]
FE55 . AT SR P AL TR UK. AR T RS AR AR i e v BB nl g fg E AR AR R, A
MR R I SR AR SR O T g 1.

A02-P34
FYERE R SR AME P 2 BiooShy  Tes AL IR T-ERFGINH & FRAIHI S AFHT IE
R, BB, S RWE*
HAHE ML T PR ST S

NSRS . AT RE P AL (BIi,Sh), Tes MRMENT Z I X #A L FL i ek 22 0 B 2, M SEATRLA RRURN
Hl 2 B — A . E iR O AR Tl H A AL Shre MIAAL Ve AUBRFATTERAAN IR T, X BRI
[ B A S 25 ORI S FAR S T B oG o HAT, T ARAS ER B AAE P 8L (Bi,Sb),Tes [ HL #AHIS 1 T A1 A f it
Fio ABFFEH, FRAVEEH 7@ RIS S5 G5B T R4 (SPS) L8, 1E fn A S S 3 i B AR
(Bi,Sb),Tes 1 S R A A FL It BE (O W RIS 58 . Sbre FNAAL vey  SZARER A A R0 HI4 B T 1R
RO IR . AME BigsSby 7Tes 4155 H A (Bi,Sh), Tes 7 R K KR (0.24 eV), SLIL 1B IR EE
NI PERESR T, FIRPVEAUAE 2Ta00k = 1.16, FL. 300 - 473 K B P HELAUAE 2Tave = 1.21. SPS i Lk
BE AN K SR SR A 2 BR AL, T s 45 i B B B A S5 o B K AL 2 1, AMPELRAA 206 MPa 7
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PURIRAE, i H ATk ASE (B, Sh)oTes /™ it A TAEFEHC N 2 BipTes M3 1 7 XA 3 4F, 78R
300 K I SEEL 1 70 K H SRV 22, I B RV A IR LB S F /KT BEAh, 5 N 2 Mg,SbBi FI 3L 7
Xof P 4 RST R FL AR AR AE 250 K22 T S8 1 9.5% VIR AR, & HRTRE BRI K rl 28 AF IR i
R RTAELFIAAL (Bi,Sh),Tes (R AN LIEFEBRSN AR B 2%, £E A FLR BRIV AU 20 {7 B
Ji.

A02-P35
Microscopic and mesoscopic design unlocks high-performance n-type SnSe thermoelectrics
Wenijie Li, Jing Shuai*, Yanglong Hou
School of Materials, Sun Yat-sen University, Shenzhen, 518107, China

N-type SnSe thermoelectrics have long been constrained by the lack of effective strategies to simultaneously
optimize electrical transport, suppress lattice thermal conductivity, and enhance mechanical robustness. Here, we
present a dual-scale design framework combining microscopic electroacoustic decoupling with mesoscopic
ordered reconstruction to overcome these limitations. Through the incorporation of WCls, electroacoustic
decoupling is achieved, as confirmed by AC-STEM. Partial substitution of Sn and Se with W and CI enhances
carrier concentration, induces conduction band passivation and convergence, and significantly improves electrical
transport. Simultaneously, the formation of low-dimensional defects and mesoscopic ordering reduces lattice
thermal conductivity by disrupting phonon transport and aligning grain orientations. These synergistic
mechanisms yield a remarkable thermoelectric figure of merit, ZT = 1.9 at 823 K, alongside a substantial
improvement in mechanical hardness from 0.87 GPa to 1.5 GPa. This dual-scale approach not only establishes a
novel pathway for advancing n-type SnSe thermoelectrics but also provides a generalizable strategy for designing
high-performance thermoelectric materials with improved mechanical durability. These findings mark a
significant advance in the pursuit of sustainable energy solutions and the development of robust, efficient
thermoelectric systems.

A02-P36
T BRI AR & AR S R HERE R T
HEEE, R, BT, BICE, KIEA
BUDCEE TR

PR R A F A FR) S o R T R R R s g AR M RE RO SRR R . FAT I R T A 2R
B BERORAAAE R LB AR I AN SRR A L 56 1), G ol 1 40 R A ST P e ik B P SR 0k
AT FCAE IR L AR T S NBE R, 08T 1 A A B AR 2 A S O a5 A A it P e (09 %
f P S5 25 G o) AR .l S H R IR BRI L, B A B R R AR R R m A
SEPEI RN, Rl F PR IE R T . #E 350°CHUREIE BRI T, KA 4 B L Z & PR R A
AR L A L PERE R PRI KB B K 1W, KRB RZR R 4-5 Ko 8F7E 10 K i
Z FIERK COP ik % 3.2, B AR LA HRTT 1 18 %. 1% WF 7R Wk 75 4l D AR SR R R 8%
i3 7 T BAT T AE N A AR

A02-P37
ETEER p-n KREEHRTSMESLIEN =5 PR YR HURZ 35
EIRE Y, AN % Hotmr
1 YR, o ERA R
2. RYIKE:
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AR PR T MR A AN P T I 5 DO RE R SC B A BEAR b . D TR SR BRI EE (I RE 7, AAIT3a )
i ETF R B R TR 23 8] 3 MR i O AR PR 2 i o (R, SR 1 — Atk e, H T % —Ah
TR p-n RRZE AR, K p B n BUMRLEEAE S, (85 AR i) FE B AR /ME . XSS RE RIS
BUBRE R SRRV S SR LT B R SR 2 2 PR R, @Sl E sz 4y, DI
RN N E R GE ST MIIZAICHE /U0 p-n BEHAE 9L EIT . TR T — PR A e I [N 25 8]
ZR BRI ZE AR IR R G o (EMHEBGVERITT T, 12 R G RENS SN A ROt U R, W RLE AR, N T 0.1
Fho BEAN, FEZSAIPEREIITIH, s fFRENS AT SEHAT AN /N T 1< em2 XA I . AHIFFE i
A TN 17 A2 RS 45 IS FH U (R T E A% TR A B I 1 — Ay A e

A02-P38
Advancing Thermoelectric and Sensing Performance in Constrained GeTe Thin Films
Xiaoyu Sun*
Harbin Institute of Technology, Shenzhen

Thermoelectric thin films hold significant potential for self-powered microelectronic and advanced sensing
devices. However, they normally demonstrate inferior electrical transport performance compared to their bulk
counterparts. Herein, we deposited the growth-restricted GeTe thin films to improve their electrical transport
performance and further employed optical thin films, serving as spectrally selective absorbers and radiative
cooling coatings, to enlarge the temperature difference across the thermoelectric legs. The growth-restricted GeTe
thin films with high crystallinity were achieved under the confinement effect of the top SiO, layer. Due to the
increase in carrier mobility, the room-temperature power factor of the GeTe film is significantly improved to 26.1
uW cm ' K% Incorporated with the W-SiO,-based spectrally selective absorber and PDMS/Ag radiative coating,
the thin-film thermoelectric device assembled by the optimized GeTe and Ag,Se thin films can realize a
temperature difference of 22 K under the AMI1.5 spectrum, and produce a maximum output power of 0.57 pW.
Furthermore, it can sense outdoor weather conditions through the detection of light intensity. These findings
demonstrate the potential of GeTe thin film in both power generation and sensing.

A02-P39
ET Cul Bi% P BT IERT I
XEEYE, B

LY NN &

AR, AERAREVR I ok RURRE K R ash . AR, TEREIREL I SFI SRS, rE KREfREEL
SRR A BB RS, FERRIRTR 2 5 AT e il {1 H 26 )7™ 8. PR, R T B RIS v BRI
PASEIAE SRR R B, DN S5 8. TEX B 5T, MBS IR A B O ERE, N
T A A BEVR A AR, SO EA T R AT SR AL e A KL . R AR R B T RE SR D
HAESL R A IR E 2Pk . HAr, mARAEMEZHE Bi. Te. Sb HInHEMAL, REXLEMEIRI
AR R RE, (S B B AR SRR R DL S A B PR BRI T AR T A AR R . ST
I, ASHF 70 I BAL T2 4R (Cul) VR RBFFEN R o Cul AU EA RUFHIE SRR R e v, JLRURRIE 2
T HRAMR B, RN R B A 0 28 DL vw R BRI 2S 7CE i ik, DL A A I A SR 3, [T 7 A
FE S FH R R L L R A PR I O 7o AR TR R R R, 5 H — R 1 Cul SEFERE &, B T R
fE. 7F 300 K [{IR A NI 200 nm JE (¥ Cul [HHVG 34 0.274 Wim K, TR E T 108 tWm™'K?, #
FLACAE A 0.119. J8 3 6 2438 b A1 2] 50-300 nm JELFE 1) Cul JHEELE T WG 3 K AL A K X 18] N A e
FEEAE, 245G MENATT 2] Cul AR 7000 & {1 VIR FHIKT 20% M HIBHAR (L2, Cul TR SR 1452
LA A BRI B T
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SnBi, Te, JMEF R R[22 Be K iz ik
PR, AR, R
PP TR

ST ) R T S R AT S B R L Tk REAE SR AN AR (T A (RIS HY R, el 1 IR 9 N B3 6 37 4 M 4 e
GARIIRE . SnBi,Tey BA A BiyTes A AR L5 1 FIBRL m R B PR T AS,  BLAE B e i 72484
G S A LM BRI 7, B R T AT H A R BRI i o 7R 2R R Y, ST B T BEA A
M FZ R4, 25 m BT RER B AR A B R iSRRI — A Rug 4, (HAie BR 5
FINE MM BT R, 10 FHRIME (MBE) S| &, @Ak TZMEE, 456 MBE MEEF
e K RE A, AT DAPESE R B A A 40 R SRA AT iR A R P & . AR TAERE T R eng, w7 — &5
SnBi,Tes AIAHEMR . X FLEHFRENE (XPS) AHiREE i 24 (STM) R, il T 24l
TR RO, (2 Sn Al Bi BRI S N EIREE) Te 25407 M0 HEG T RE T (ARPES) FEE IS T 545
i, FESn A1 B Hift R, TS SN T ZRER, Te LTI L FE/S 3 K RESUR N S R85, T
M) S 0] DARIN DR, AT RAS 5 i (R Be A 187 P8 o e HL D2 A F-4E 375 K iA 3] 1.94 mwW
mK?, B & T AL SnBiyTe, FITEREAK .

A02-P41
P 2 Bi,Sb,.xTes 416 B A 25 RUBERAE K v v ia 1
P, G, M, R
1 T REMBIE S HBOR B K E R SR =
2. FEBHEEB R T

BiaTes 2k # LM B2 5 IR A F 1tk B A A0 S R R FRUAA ), 3R 22 b R i Rk L A D T LA B R R
SEHL T IR I AR B BipTes SV A FEA RO L EAF TR UR . AT 7R AL A 06 0 FIRAME R AR
(CLMBE), b K T 245 &R ahBmEs], /£ — AlLOs (000D 41 Lseil 74 /i 848 L1 p
T BiyShyTes ZH A IR R nT 2 AP AE I 2% o 78 HANRE L B I SRAMDEZI 45 A X iz RAE, /A8 T hEE
Bi & EAMLITELL AL RIS EGE . BEE Bi NS EM 0 BETH M= 2, w3 R 194 S m B #ELE
3.48 S m?: IR FIREESEH SbyTey 3 1.39510%° em® @i A%, & iAI44 5 S KA il p UG4Sy n
T, T BTN A BiyTes 30 1.27>10%° em®. LIRS0, 20 & s AT LS B — R ) (A0 T
WREEREZH 73 (ARG T E SR, DRy S AR H S FEE AR 1) 5 iR ik R AR AL 1 37 R S &A%

A02-P42
BT WAL HI B T I R Pl K BRI R A
THgiE*, S5, 2e), TERE, WiF
JEseib T A2

L 5] N DMSO 1E 3LV, #1457 — %41 PAM/SA-DMSO /K&t . HI-T DMSO A5 25 540 5
FAHEAE, TE R E P TIEE ), $-T T /KB I B T 7, AT A 5 /K e +4 L 1k R A5 2
Tt 24 DMSO WINE N 1 ml i, 8572 05 R4, N 1.87 mv K. J£H, PAM/CMC-1DMSO 7K
Bkl LA R A RO LB f6 , ar ek %2 g R 247 45 43 531 4 160.2 kPa A1 870.6%, r 24371 I3k 729.0kd m,
TERNAE A 100%F1 200% g PR R, L[R]3 nT ik 95%. H.E T DMSO SKE R EsaE A, i
T KGRI FHER, I AT LIS VK S I, PAMICMC-DMSO & 1 /K ki LA L S P PERE
IKBEE AT FE-20°C 264 R ARFFRMER S HAE S, 1T PAM/CMC-2DMSO 7K BI04 15 B ik #-60°C. 1
4F, PAM/CMC-1DMSO 7Kt e I R Uf (A% Bk R, RS MR BGE Bl A AR M R . BT
PAM/CMC-1DMSO # FE I ge ffE R Dt — D 41%e | B LA 2ds, I H B (i A5 SRS e AT v a4
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7N75 18 BiCuTeO 8 R A4 T 3 il 28 B A vl 284 AR ZRE A 5T
w2, KIRT, HEK, £
b TR 7 T DU AR BRI bR 2

BB GEN T E R R TR B E R L AT BiCuTeO HRAKMIIY T HILEM, 1E
¢ FhEUFAEK BiCuTeO i RIL T —FEiit /N7 & @M. ZEE RN JTH BiO, JZH CuTe, 2 ¢
A B S, WARBHON c=1245A, a=b=43 A, LT85 PEJEBE, JEIEA2 E HEB N 71 CuyTe, A1 Bib0,
BRI T %N T MO T B AR GE MR . A TR TR S M B R N T M RS E A S B AR
i LS R RELIL Y Seebeck ZHUH 5% M I AE 300-600 K 1) Th # K T4 F] 3.4-7.7mWem™ K2 4k, 76 ¢ %l
ALY BiCuTeO:Agy W22 % T8t 40 AR E KRR (TTE) IR, H EFHMImm 5 5N
52 ns Al 195 ns. JH—fk REELE] 2(vimd)mm?, #id 7 IUJ5HH BiCuSeO #E LK TTE W4 HIV £+
Bl ZEEREW, NHH BiCuTeO AR/ R BUE . PRIAIN . [ 44 F S A bk ol e i AT sk B oA 8 K8
e

A02-P44
HTHRIRB AT SnSe HRRLSS A AL K A A REALALHT I
[ T T M B
CElPNE2

BAARMEBICIA TR SnSe LA FA BIE iR X I H L AR RS . SR ARG IR S R B &
PR R _ERRIH£6 T a PRI SnSe WL, RGERFL 1 Ao IR BN I 2 R PE S 2 4y LU IR P [
WML, B0 R: ERAT) ES RO B CE R A R, SRR S R KA BR T IE
RYEThs EERE S A S TS B R Se JURTE 623 K DL R HBUEREME R, SEER FIkE 2
BOE; AR PR 698 K I L% 2 Sn Ju gk IR 45 K f SnSe, 55 AHIITE i, EAHAR (41 B2 [l
Z10"em® B2, HIPECTHETH. BAMERMATERZ (698 KD F3AFH SnSe MM RHL H 1 5 134
HLPERE, HIPRETLE 600 KA #] 3.3 uW em K, A TAE G A i) 4% KRR i PEAE SnSe JE 44 Hp Y 7] 7
EFRAE T AT AL T2 E O S HES R .

A02-P45
Post-selenization tailored carrier-crystallographic synergy in c-axis Bi,Se; thin films for advanced
thermoelectrics
Zhi Gao, Shufang Wang*, Zhiliang Li, Shuaihang Hou
Hebei University

Bi,Se; has emerged as a promising thermoelectric (TE) material due to its environmentally benign
composition and earth-abundant constituents. However, the practical implementation of Bi.Ses-based systems
remains challenging due to suboptimal TE performance. This study demonstrates the fabrication of c-axis oriented
Bi,Se; thin films through pulsed laser deposition, with subsequent selenization treatment significantly enhancing
TE performance through dual optimization of carrier concentration and crystallographic alignment. A strategic
post-deposition selenization process effectively mitigates selenium vacancies and correspondingly reduces the
carrier concentration to 2.0x10® cm™ while improving in-plane carrier mobility. A high power factor (PF) of
about 9.5 pW-cm 'K ? is achieved at 475 K in the highly c-axis oriented Bi,Se; thin films selenized for about 60
min, outperforming the reported state-of-the-art Bi,Se; films. Demonstrating practical applicability, an 8-leg
planar thin-film device generates an exceptional power density of 441.3 uW/cm? under a 25 K temperature
gradient, establishing new performance benchmarks for chalcogenide-based microgenerators. These findings
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provide crucial insights into defect engineering and structural optimization strategies for developing
high-performance TE devices compatible with self-powered microelectronic applications.

A02-P46
Non-Covalent Interaction of Cellulose Nanofiber: Towards Homogeneous PEDOT Polymerization and
Enhanced Electrical Properties
Yuxuan Xia*#®, Xuan Yang"?®, Khak Ho Lim**?3
1. National Key Laboratory of Chemical Engineering and Low-Carbon Chemical Engineering Technology,
College of Chemical and Biological Engineering, Zhejiang University, Hangzhou 310027, China
2. Zhejiang-Spain International Joint Laboratory of Advanced Material and Product Engineering, Institute of
Zhejiang University-Quzhou, Quzhou, China
3. Key Laboratory of Biomass Chemical Engineering of Ministry of Education, College of Chemical and
Biological Engineering, Zhejiang University,Hangzhou 310027, China

Nanocellulose is renowned for its abundance and exceptional mechanical strength, but its electrical insulation
has hindered their application for wearable electronics. In this study, we present a versatile methodology to
produce highly conductive and durable nanocellulose fibers through an electrostatic potential-enhanced in-situ
polymerization of poly(3,4-ethylenedioxythiophene) (PEDOT). Guided by a molecular dynamic simulation, we
controlled electrostatic interactions by tailoring the chain length of PEDOT, achieving homogeneous
polymerization. Compared to conventional in-situ polymerization and blending methods, this approach prevented
the self-aggregation of PEDOT crystallites, which would otherwise localize the charge carriers and hinder
electrical transport, as confirmed by Scanning Kelvin Probe Microscopy. These fibers can leverage
nanocellulose’s capillary effects to rearrange PEDOT crystallites, thereby boosting the electrical conductivity by 5
orders of magnitude over suboptimal samples. The conductive nanocellulose paper achieves superior electrical
conductivity, durability and environmental stability, retaining over 90% of electrical properties (91 S/cm) over
2000 bending cycles, 5000 abrasion tests and long-term high temperature and high humidity durability tests
(85°C,85% RH), while also demonstrating a stable thermoelectric performance with a power factor exceeding 3.8
pW/mK? and a promising device output of 46.6 nW. These findings advance the conventional notion that
charge-transporting nanocellulose can only be obtained by carbonization, graphitization, and physical blending,
and further demonstrate its potential for wearable applications.

AQ02-P4T
BB A AR MO 15 FL S B RS
U
PR LR AL T LT

WIS AR R N & T B A EBRE (HoPch) FERY, FERGEHEF T S 0 H s Y Re i s2m .
SEM. XPS. $i2 Ml XRD /e R, TEMAEECE KM FEd, B HECE RS 2R 7,
D= &1 (3) MR USRS HPcl FE 5 IER PR T HpPe BEitm, H=EiRH
400 K FHL S L4l HoPc #t 5 4-5 M E S, 350 K IFIAE] 225 S/m. AR SCHF LSS K, <Atz
SEIA NN T EiREB R A 071, NEHAMENN T AR 35 AR T4

A02-P48
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PRAEE Y, WS 2, BRotmi
LIRS, A ER B

100



Hh [F AR 2x 2025 A02. ML S Bt
2. BIIKRE

RIS TG M RME M s B AT BN AT . 2810, BT ENTR KRG EE, HAE
sl AR 2 TR B AU % T SR R AR A SR A R AR A
B2 UM OKE St 2 A ER:, fERIPKE RIS Z. XERPZEES 7 A=5%71
ER . —J5TH, BrRACE RN R ZIG 08 T RGO E R TR, Mg TR FRBEAE. 75—
[, "E9> TRRGNOKEE S SRS A, RS 7 RER . ZE AR AL R i HMERE,
£ 513 K HL $2% 5 1014.7440.1 S cm™, 2 T 70 RHCN 48.5+1.6 uV K, IR T4 238.5411.2 pW m™ K2,
7 583 K (iR 2% 310 K) I, I BEEA[IE 0.156 pW em® K2. 3% Fh 77 1 vt Rk 3 i 1k g Pl b LR 4t
T M RIS

A02-P49
B RS RAYERIENZIF-8) T 5 Bi-Sb-Te & & IR MRERIHURIERE
AL, B AR
B 2 TR

i A0 Bl (Bip Te) 5 A B A ) DR L iy A FLAE (ZT ) (A vk e M O RS DI AL 238, (EE— B3R T 25 B e AT
TGPk K o A S 0 A SRS T I FEL-2 S50 FL IR 20 B 7 22 1 REAS 2 DRSO, ik 55 FF AR B 2 & e T s
AW TR 4 B A WL 22 4 B [ AR e 25 0 W, R B L A DK TR B ZE M R ZIF-8(CgH1N4Zn) 51 A
Bio.42SbyssTes 2. GIHTAETRIH ZIF-8 MFATENE, fERRLG IR ED LI (1) R AR Bk
A, Q)ZnPHUR BT ARG, (3)F SO L ST, S RS TEOR R AR T
FE G K BIEN T 2R, L0 T H- AU RE M P [F 4% . SE00R B, 0.3 wt% ZIF-8 7R M R Il H 2
FARAEN : O g AT R FE L 0.47 Wm K3 Y58 T35 73 A 28 A« i 26 FE AL S AR LIV 22 0N
@Zn* B 2 H I TR IR TR 3.06%10% cm™®, TR T4 4000 yWm K2 @ T akidifh, 4 Fhd
T 20%%E 1.2GPa. HMLSZIIE(E ZT {4 1.42(300 K)FIFEY ZT f 1.16(300-500 K), R 8% ik ik
5%(AT=250 K)o AT ZIF-8 Hid QU AR J 1 Ff AL AREE AR FE-F-HUE B P AR AL X, G
OB T BRI 2 REEBE TRE . Zn™ 52 F45 2 RS A, PR oAb s 1 = B & . %558
Fofh A R RARAL T BT -F TR - R R — A R R, RS R A AR R e B LN
HAE.

A02-P50
Enhanced Thermoelectric Performance in Cu,;Sn3S;o-based Hybrid Materials with Highly Dispersed
Multiwalled Carbon Nanotubes
Shun Wan*", Tingting Deng?, Qingfeng Song®, Xudong Bai', Zhiping Liu®, Pengfei Qiu®, Tianran Wei*, Xun Shi®
1. Wuzhen laboratory
2. School of Chemistry and Materials Science, Hangzhou Institute for Advanced Study, University of Chinese
Academy of Sciences
3. State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences
4. State Key Laboratory of Metal Matrix Composites, School of Materials Science and Engineering, Shanghai Jiao
Tong University

Ternary copper chalcogenide Cu,SnzSyo has attracted great attention due to its complex and tunable crystal
structure, good thermoelectric performance, and earth-abundant and eco-friendly elements. However, the
optimization of thermoelectric performance in Cu;SnsSyq is greatly restricted because the strategy of element
doping to tune electrical and thermal transports is only limited by halogen elements. Here, highly dispersed
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multiwalled carbon nanotubes (MCNTS) are introduced into Cu,;SnsSy, to realize hybrid materials with enhanced
thermoelectric performance. A series of Cu7.,Sn3S;o/x Wt.% MCNTSs hybrid materials are successfully fabricated
by ball milling combined with spark plasma sintering. The high-purity Cu;Sn3S;o/MCNTSs hybrid materials are
identified as polymorphs simultaneously crystalizing in tetragonal, primitive cubic, and face-centered cubic
structures. Such complex phase structures can produce lots of intrinsic cation-disorders, phase interfaces, grain
boundaries, and Cu,;Sns;S;o/MCNTs heterointerfaces, which can strengthen phonon and carrier scattering, while
the heterointerfaces can serve as carrier reservoirs to trap holes to reduce the carrier concentration toward the
optimal range. Combining these effects, both lattice thermal conductivity and carrier thermal conductivity are
significantly reduced. Correspondingly, a maximum figure of merit zT of 0.65 is achieved in Cuy¢5Sn3S10/2wt.%

MCNTs at 750 K, about twice as compared with the MCNTs-free Cu;SnzS19. This work suggests that hybrid
materials with well dispersed MCNTSs can greatly enhance the material's thermoelectric performance.

A02-P51

Anion-Complexation-Driven Giant Thermopower and Switchable Polarity in PEDOT:PSS lonic

Thermoelectric for High-Performance Energy Harvesting

JEBE Y, gk
1ok, REMESHEL LI B A S E st i s, MRRSES TREEe, | 510275

PHMEL (TE) B BT #h b i i, (5 B RIWOR mT 28 B 7= S S5 TR pe e R7 TR
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T, LRI R SIS TR AR KRR Z 228 ¥ RANARIEFESER, ffRe
(IR TAE . LR VE BRI T A B B S oG I B 248, BRI T e IMsepspi te R 3, 4-205
AW IR CIRTETR £ (PEDOTIPSS) 22 — M F &4 PEDOT Al /KiatEIE S HEEGY) PSS @it
O I EAEFAE S TR BRGNS 7 F A A RL, R Uil s 2 i . B SR 2 I — PR &
HPPRL 2. AR, BlEsm —kBs BIsia i, e T AR AR AR TR, FR
WEASR TR FHEME, B% 7T HAES FRBSEINH . RRESU, G NIRRT &R
PEDOT ZEAMWLE T PRI HAH S B8 TAE. @it DU MR (LiBF.) FEE (CuClk) M55
Bo, AT T AT AT R Y+12.23 mV K ~#2-18.83 mV K ~3) PEDOT:PSS 3 i-TEs, = oZftvi
FE R TR R T i K ATk 23.77 mW m 3K 2 it Zeta FAL S5EIEEEU AR BER T 8 7-RAH B AE R
BRI, FRPERGHEIE X SERMRUSOR A . LA A S A B2 H R B T & S E T
[Cu(H,0)6]*"+ CIHI[CUC]2x (X=1~4) FJElAAasE UIRIALE HI[CUCL]” FIHEA%. M1 p-n TR A 85 T34
B HENL GTEG) 7E 2K IREREE T HIThZR S & 18.66 mW m?, HedkHAE AL RGN ATY R AL &
e £ I HR R T AT

EEpuN

1. B. Yang, G. Portale, Colloid and Polymer Science, 2021, 299, 465-479.

2. X. Li, Z. He, Z. Liu, Y. Chen, Z. Zhou, G. Chen, W. Qi, D. Rauber, C. W. M. Kay and P. Zhang, Chem Eng J,
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Probing structural and thermoelectric properties of polycrystalline GeSh,In,Te; compounds
Shao-Bo Mi*, Peng Li, Lu Lu
Ji Hua Laboratory

Thermoelectric (TE) materials have the ability to directly convert heat into electricity or vice versa, which
holds significant potential for applications in waste heat recovery, air conditioning, semiconductor chip cooling,
and advanced refrigeration, however, their efficiency is often limited by the material performance. Among the TE
materials, (quasi) two-dimensional layered materials with strong intra-layer chemical bonds and weak inter-layer
van der Waals (vdWs) interactions have received widespread attention. Among them, layered Ge-Sh-Te
compounds have attracted considerable interest due to their impressive thermoelectric properties, including high
electrical and low thermal conductivity. In this work, we report on the structural and TE properties of single-phase
polycrystalline GeSh,4In,Te; compounds synthesized by vacuum hot-pressing sintering. Our atomic-scale
microstructural investigations reveal that the compounds exhibit site-occupation disorder due to the mixing of In,
Ge, and Sb cations. The property measurements indicate that In-doping significantly increases the Seebeck
coefficient while effectively reducing the thermal conductivity of the pristine GeSh,Te;. Consequently, the highest
zT value of approximately 0.625 was achieved for the GeSbssInysTe; compound, which is about 42% higher than
that of the pristine GeSh,Te; at 750 K. Additionally, our theoretical calculations suggest that In-doping modifies
the band structure, thereby enhancing the TE performance. These findings provide deeper insights into the
configurational entropy design and optimization of layered thermoelectric materials.
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