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In this thesis, the thermoelectric (TE) properties of Ag—#Te, (¥ = Sb, Ga, and [n) were studied, with
the purpose of improvement of the TE performance of existing materials as well as find new high performance
TE materials.

In the first chapter, the basic science, engineering, theory, applications, and some of advanced TE
materials were explained.

In the second chapter, the experimental methods were described. The sample preparation methods, electrical
properties measurement methods, and the thermal properties measurement methods were explained in details.
In the third chapter, the author tried to improve the phase stability of the high performance TE material
AgSbTe, by adding a small amount of another phase. Pbg sGe, ¢,Te was chosen as the adding phase because
the crystal structure and the lattice parameter were completely the same as those of AgSbTe,. The phase
stability as well as the TE properties of the samples (Ag, ;Sby sTe), . (Pby 1sGey g Te), (x = 0, 0.01, 0.02,
0.05, and 0.1) were investigated. The AgShTe, phase was stabilized in the samples of x = 0.0l and 0. 02.
On the other hand, the samples of (Ag, ;Sbg sTe) 1005 (Pbg 15G€q s4T€), (x = 75, 80, 85, and 90) were prepared
and the TE properties were examined. Although all samples indicated single phase of the rhombohedral GeTe
phase before hot—press, those were decomposed into the GeTe—based matrix phase and the PbTe-based
precipitate after hot-press.

In the fourth chapter, the TE properties of chalcopyrite Ag,_,GaTe,, Ag,_Cu,GaTe,, AgGa, Cu.Te,, and Ag,_ InTe,
were described. Firstly, Ag,GaTe, (x = 0, 0.01, 0.03, 0.05, and 0.07) were investigated and confirmed
that the reduction of Ag increased the carrier concentration of AgGaTe, as well as slightly decreased
the thermal conductivity. The maximum Z7 value was 0. 77 at 850 K obtained in x = 0, 05. Secondly, the effect
of Cu doping into the Ag site on the TE properties of AgGaTe, was investigated. The Cu doping into the
Ag site increased the carrier concentration of AgGaTe, led to enhancement of Z7. Thirdly, the effect of

Cu doping into the Ga site on the TE properties of AgGaTe, was investigated. The Cu doping into the Ga

site in AgGaTe, also increased the carrier concentration of AgGaTe, led to enhancement of Z7. Finally,
the effect of the Ag défect on the TE properties of AginTe, was investigated. The reduction of Ag increased
the carrier concentration of AglnTe, and decreased the thermal conductivity. As the results, the ZT of
AgInTe, was slightly enhanced.

In the last chapter, the obtained results were summarized and suggestions for future works were proposed.
WXEBEORRDEEF

ARSI, BEFEOBNEA R OMERER LR O LW BVEMAIOBR L BAI L LT, =55k (LA WA #Te, (f=Sb, Ga &
O In) ORBHEELFRE LI OO TH D, Fi, UTOREP ORI TS,

BT, BASE LT, BEARICET 2 ARILRE,. ER. SARVBEIIFE SN TV BAg#Te =%
ILEHORERERBR DN TS,

FEETIE, BREOEMEE, ERMSEORES KR, BERBEONEFEENHLHAIL TV,

FEZETIE, AcShTe,NEIBABL BEMEE 57200, HREMERUIETES M AgShTe, LB L L BT Z LA TES
Pby, 15Gey, 5Te & AgSbTe i HiN L 7 (Agy 5Sby sTe) ;- (Pby qGey g,Te) ,(x= ~0. ) BERIS hv, 7 DOBVERIER HRLEMEN
FHENTND, DEDP e o TeHMNAASbTe, DEEMIZEN TH D Z ENRENTVS, —H,

(Agy, 55y 5Te) 10—, (Phg, 1Geg giTe)  (x = ~90) IERL & H, Z DIHIHEE K OBERHENTHE X T B, T_TORR
PHEBREVRGEERZR LA Z EABRRONTNE, Eiz, Fy NP UL, GeTefl DB E Ch - B,
Ay b FURBITIE, GeTekd & PhTefHIC AT 5 Z LA RENL TV B,

HEETIL, A2, T4 MEEL B DAg, GaTe, (x= ~0.05), Ag,_CuGaTe, (x= ~1), AgGa,Cu,Te,(x= ~0.1)
R UAg, InTe, (x = ~0.05) 3MER S, EORMEHENTHEEINL CND, 2055, Ag GaTe, & Ag,  InTe, Ti,
AgDILEREL AL OTHA, v U TREZENSE5 L HIIREERLER S, ABESEERESED I a8
RENTVD, Ag,Cu,GaTe, & UAgla, Cu,Te, TiX, Ag¥ A b DU MIGaV A FOCuEEA AgGaTe,DF v U TIRE % H
EE, REMHREEZALESESZEARENTVD, Eiz, AP T500~850 K O i SiC 35\ CEEFEOE
BB OMREZ B2 D EEEMB OBRRBICKII L 2 EARENT VS,

BREIZLOHTH Y, AMETHELNZREVRENENL TN S,

PAED X5z, ARIUIRE - =R AXF—T%, BRI X—0OFFAEN & L TORBREEFOREICE
555 EZARKEN,

Lo THARUIHLERLE LTUHED 2D LRBH B,



