|

) <

The University of Osaka
Institutional Knowledge Archive

. Thermoelectric properties of InSb- and CoSb 3-
Title
based compounds

Author(s) |[Kim, Donghun

Citation |KFRKZ, 2013, HIHX

Version Type|VoR

URL https://doi.org/10.18910/26171

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



#=3
w X N B o E B

{ BE #4 ] Thermoelectric properties of InSh- and CoSb,-based compounds
(InSb X U CoSb (k& @ BB &%)

FAL B EE & T ® (DONGHUN KIM)

In this thesis, the thermoelectric (TE) properties of InSb- and CoSh,-based compounds were studied, with
the goal of developing high performance TE materials. This thesis is composed of five chapters.

In the first chapter, the basic science, engineering, and theory of TEs were explained. InSb and CoSh,
are candidates of high-performance TE materials owing to their high mobility and semiconductor behavior.
However, these compounds have high thermal conductivity (&}, so the TE figure of merit {ZI} is not so
high. To enhance the Z7, the author tried to reduce the x of InSb and CoSh,.

In the second chapter, the experimental details of the characterizations method for TE research were
explained.

In the third chapter, the author tried to reduce the & of InSb by the isoelectronic and isostructural
solid solution of InSb. The TE properties of InSb-ZniSb, (X = Si, Ge, Sn, or Pb) and InSb-In,ATe (X =
Si, Ge, or Sn) solid solutions were studied. The InSb-ZniSb, (X = Si, Ge, Sn, or Pb) solid solutions were
identified having the zincblende structure. The InSb-ZniSb, system exhibited a p-type and metallic
behavior, unlike InSb typically shows s—type and semiconductor behavior. In this system, the Zn doping
could reduce the & of InSb owing to effective point-defect phonon scattering. In view of the possibility
of cross—substitution in the anionic sub-lattice, an attempt was made to prepare and characterize the
InSb-In,iTe (X =8i, Ge, or Sn) system. InSb-InGeTe sample exhibited larger absolute Svalues than those
of InSb-In,5iTe and InSb-In,SnTe. In this system, although the thermal conductivities were reduced through
the point-defect phonon scattering, the ZT values were comparable to that of InSh.

In the fourth chapter, the author tried to reduce the x of CoSb, by T1-filling and replacement of Fe with
Co. Polycrystalline samples of Tl FeCo,Sh,, (x =0, 0.2, 0.4, 0.6, and 0.8) were prepared and their TE
propertiies were examined at high temperature. The filling fraction limit of T1 in T1,Fe,Co,Sh,, was between
x¥=0.4and 0.6. All samples exhibited positive Svalues. Tl-adding decreased the hole concentration because
Tl acted as a dopant. Not only the rattling by the T1-filling but also the partial replacement of Fe with
Co scattered phonons effectively, leading to significant reduction of x The maximum Z7 was 0. 36 at 723
K obtained for T1, ,Fe,Co;Sb,,.

In the last chapter, the obtained results were summarized and suggestions for future works were proposed.
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X T, SEEAEMEAHETS2 I L4 B8 L LT, InSh KU CoShy LAY OBBERERFTREEA TS,

RICIT, BTOEREM ORI TINS,

FBoETI, BARE LT, BEMRNIME 2 EENARF L BRAE<5NTWVWA, InSb & CoSh, iTFEV v U
TR & EEENREE Do TV D, EEEREME L LTEREACWA, —%, InSh & CoSh, (1 A
CHEBEFL TSI L0, GVAETRMEERE (2D BRI ZERTEY, TIC, BOITEERTH -0,
InSb & CoSh, DFMEERDOERZ B L CIHFERThhZ,

BoETIE, FRLEEBORE L AEFEOREFEE Vo ERERE - FRICOWT, #FLERBATNS,

BT, IS DAFA YA bET =¥ MEBERTHFEZ B L2 FEAE InSb-ZniSh, (X=S5i, Ge, Sn, Ph)
& InSb-InXTe (X=Si, Ge, Sn) DEAERHENTRIN TS, InSh-ZniSh, ICFBWTiE, Zn DFINC L Y p Bl feiifk
FAFIEE R TRRBBOLNA TS, £, EMUAMNBOBMRERIE, ZRICBWT, InSh £ D iRK S0%EEL A
RENTND, InSh~D In FNAPEERELE T oA HPRPETHIZ LWRENTHD, —F, T=Fr¥A
F~DEFEEBROBLEN D, InSh-IndTe (X'= Si, Ge, or Sn) BEiEfE%Ext% & LT, REMSIER & N BVER: AT
SNTWD, TORE. @Rxy U 7BE L EVETIEERIZ L D InSb-In,GeTe A% InSb-InSiTe % InSh-In,SnTe
ERARTEW ZTERT I EBRBSATND,

WNETIE, A7 v TAEA N ROBSHEEZHT D CoShy i Tl ZFIET2 L38T Co ¥+ MIFe BT AL
T, p BRI yTAEA MESDHBIEREN, TORBRENSEBINT S, Co & Fe OEFEELEZIZATTLR
EELIESZ LT, BEFEZEXET 2 OOEROBREEBIThA TS, BAEIZIE, T Fe,Colb, (x =0,
0.2, 0.4, 0.6, 0.8) ZVERETHERL, SFMBMEHED 11 BRIEFESTEHENA TS, Tl OFHEBREE, »= 0.5
BETHIENHEINTVD, Tl OFHEBIEAT IR >N TH v ) TRENERT AHEABLATWS, Fil
SNETLBTZ v b7 TE528TT74/ CEBRACEETAZLIZMET, CO3a rDFeBfab 74/ 8
AicFE LD b, BMEREENRIBICER I, BR Z7BHRT 3 EBTENT VA,

EREEELDHTHY, FFETHONZREBERNESLTNS,

BEn & 5, ARIUERE - 23X —1%, Bk ¥—oFPHAENE LToORBRERFORRICE
545 EZABKEN,
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