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Thermoelectric properties and microstructures of misfit-layered cobalt oxides
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Doping of Sr and Ti in thermoelectric material Ca3Co409 enhanced
dimensionless figure of merit ZT. EDX STEM experiments revealed that Sr and Ti substituted for Ca
and Co in the rock salt layer, respectively. In Ca3C04+x09, ZT increased with x by the occurrence of

stacking fault.

The doping of Sr in Ca2Bi2Co20y enhanced ZT by the substitution of Sr for Ca. By the substitution
for more than half, ZT exceeded that of Ca3C0409.

HAADF STEM image simulations by Bloch wave method were applied to Ca3Co409. By comparing with the
experimental images, Sr occupancies in Ca sites were quantitatively revealed.

HAADF-STEM



@
ZT=(dPol/ k)T T
K

CazCo,04 c

Co0, b
Co0,
ZT
Co0, Co* Co*
Co4+
Co* Co*
Co0, Co* Co™
Sr Ca,_,Sr,Lo,0
9 STEM
Sr X
a O K
ZT
(2)STEM

STEM

HAADF EDX EELS

Ca, 751, 50,0, HAADF EDX EELS

-STEM Sr Ca
EELS-STEM Co0,
Co +3.48 +3.02
x=0
Sr Ca Co0,
Co
Sr a o K
ZT
(3)STEM
Bloch HAADF EDX EELS STE
M Allen
Bloch

La
yer-by-layer
EDX-STEM

(1) Ca,Co,0, =3
CazCo,04 Sr
4 Sr
ZT
Ca;Co,0,4
ZT
Co0, Co d
CazCo,0,
(2) Ca,Bi,Co,0, Sr,Bi,Co,0,
=4
Ca;Co,0q4 Ca0 Co0 Ca0
c n=3
Ca,Bi1,Co,0, Sr,Bi,Co,0,
Ca0(Sr0) BiO BiO Ca
0(Sr0) =4
=4 n=3
o (o)
ZT
n=4
(3) HAADF-STEM
Allen
Bloch Layer-by-layer
HAADF-STEM
(4) STEM
o @ m=3 =4
STEM
(1)Ca,Co, 0,
n=3 Ca;Co,04
4 X TEM

n=3 Ca;Co,04 Co



@
@
(3)STEM
Bloch Allen
Layer-by-layer
EDX-STEM
HA
ADF-STEM
(4)STEM
Ca,C0,0, TEM STEM
Bloch Layer-by-layer
(5) Ca,Bi,C0,0, Sr,Bi,Co0,
=4 Ca,Bi,C0,0,
7T X TEM STEM
(6)
=3
n=4
() Sr Ti
Ca, ,Co, ,Sr,Ti 0
x+y>0.3
x+y<0.3 Sr
Ti 2
2
EDX STEM
Sr Ti Ca Co
(2)Co
Ca,C0,.,06 X
x>0.1
X
X x>0.1

(3)Co Sr

Ca3_xs rXCO4+y09
Co0,
Sr Ca
Xy
(Hn=4
Ca,Bi,C0,0, X
X
c
n=3
(G4 Ca,Bi,Co,0, Sr
Ca,.,Sr,Bi,C0,0, X
x>0.5 =3
(6) =4 Ca,.,Sr,Bi,Co0, STEM
4
) =4
CaBiCoO,
CazBi2C01_69Oy
CazBil_mCOl_szoy
Ca Sr
(B) =4
Ca,.,Sr,Bi,C0,0, x=0
x=1
X
(9)Bloch STEM
HAADF STEM
EELS
Co
2
Ca
Sr Ca
HAADF STEM
Ca ca
Sr
HAADF-STEM Sr



Sr Ca

9
S. Kondo, T. Morimura, H.
Nakashima, Pod-like precipitates formed
in vapor-deposited Fe-Si film, JJAP Conf.
Proc., , Vol. 5, 2017, pp.
011402-1-6
https://doi.org/10.7567/JJAPCP.5.011402

S. Flege, R. Hatada, A. Hanauer, W.
Ensinger, T. Morimura, K. Baba,
Preparation of Metal-Containing

Diamond-Like Carbon Films by Magnetron

Sputtering and Plasma Source lon
Implantation and Their Properties,
Advances in Materials Science and

Engineering, , Vol.
pp.9082164-1-8
DOI: 10.1155/2017/9082164
T. Yanai, K. Shiraishi, T. Akiyoshi, K.
Azuma, Y. Watanabe, T. Ohgai, T. Morimura,
M. Nakano, and H. Fukunaga,
Electroplated Fe-Co-Ni films prepared
from deep-eutectic-solvent based plating
baths, AIP ADVANCES, , Vol. 6,
2016, pp.055917-1-6
DOI: 10.1063/1.4943533
S. Kondo, K. Ogawa, T. Morimura, H.
Nakashima, S. Kobayashi, C. Michioka, K.
Yoshimura, Magnetic analysis of a
melt-spun Fe-dilute CugzAugiFes; alloy, J.
Alloy compd., , Vol. 640, 2015,
pp-193-200
DOI: 10.1016/j-jallcom.2015.04.004

2017, 2017,

~ Cu-15Ni-8Sn

79 2015 pp. 664-671
DOI: 10.2320/jinstmet.J2015012
S. Kondo, K. Kaneko, T. Morimura, H.
Nakashima, S. Kobayashi, C. Michioka, K.

Yoshimura, Magnetic analysis of a
melt-spun Fe-dilute CugAg,Fes alloy,
Physica, , Vol. B463, 2015,
pp-108-113

DOI: 10.1016/j-physb.2015.02.001

S. Kondo, A. Masusaki, K. Ogawa, T.
Morimura, H. Nakashima, Effect of Initial
States on the Spinodal Decomposition of
Quenched and Melt-Spun Cu-15Ni-8Sn Alloy,
Mater. Trans., , Vol. 56(1), 2015,

pp. 23-29
DOI: 10.2320/matertrans_M2014234

T. Morimura, T. Yamaguchi, T. Kojima, N.
Matsuya, S. Kondo, H. Nakashima,
Microstructures and Thermoelectric
Properties of Sintered Misfit-Layered
Cobalt Oxide, J. Electron. Mater.,

, Vol. 43(6), 2014, pp. 1603-1607
DOI: 10.1007/s11664-013-2805-7

A. Tou, T. Morimura, M. Nakano, Y. Yamai,
H. Fukunaga, Magnetic properties and
microstructure of Sm-Co/a -Fe
nanocomposite thick film-magnets composed
of multi-layers over 700 layers, J. Appl.
Phys., , Vol. 115(17), 2014, pp.
17A748-1-3
DOI: 10.1063/1.4871335

7
Ni-Cu-Sn
2016 6 11
Ca-Co-0
2016 6 11
Ca-Co-0
2005 6 6
CuNiSn
2005 6 6
Zn
STEM
2014 6
7
Cu-Ti
2014 6 7
STEM
2014 5 11



€Y
MORIMURA, Takao



