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Creation and high functionalization of La doped SrTi03/conductive nitrides nano
composites
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In order to develop thermoelectric materials that can withstand high
temperatures, bulk nanocomposites composed of La-doped SrTiO3 (LSTO) and TiN were synthesized and
scale-up studies were carried out. The microstructure and thermoelectric properties of these
sintered materials were controlled by the amount of TiN added. A clear increase in conductivity was
observed with the addition of TiN, and the power factorwas improved by controlling the volume
fraction of TiN compared to the LSTO single phase. On the other hand, the lattice thermal
conductivity was successfully reduced by suppressing the increase in the grain size of LSTO and TiN,

and the maximum value of ZT, an index of thermoelectric performance, was 0.14 (775° C).
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BEEEMELOMREIIA ORUTR T X 912 R oHEREFE K RELTMRI=HTS .
ZT WX vaisa, 1 B Eo ZTEBEMEOKEEL ST | mecitbeiss ° ¥4
WA, INHDOT7 7 7 X —xEnEFNnNFx U TREIKTET D §2 T RE
Totb BSLICHIET 5 2 LIXREECTH B, ITE, S kfo | zr=L2 g o BEE
T HE(LIT £ 0 BMRE R koD I3 2 (50 S A PERE 416 |- Lo
SHELHFEELTHNOLNTEY Na R—7 PbTe -~ SrTe 7~ —
J R AT & T B EARE AENC K o C ZT1E 2 23R S 72 (K. Biswas et al., Nature, 489,
414(2012).), —JF ., B\VEEEAELO T H BB Z EMED F W n BUER L) (Zn0 5#<° SrTiOs /)1
BWTH, /22508 A(M. Ohtaki et al., J. Ceram. Soc. Japan., 119, 813(2011).)=°%E dtkiz
£ % 100 nm LLFICRFF9 2 = & (Y. Wang et al, Appl Phys. Express., 3, 031101(2010).) T2
RN 1/2 R F TR S, iR CHEAM T 28EERME E L TER— SN TWD, L
ML, THHOB WL, 700 CLL LR CIIBER N ET T 2IRETH Y . SR TOM AR
RIS O BRI L 0 F &R EL - THR L, BVEMENME T T 2BAaNEH I TS,
ZO, EIRTORE RN 2 2 (R FF LEVEMERE 2 #k R C& DM IS X UM Bk
MVNETHD, F 2 TARUGETIL, BEREIC 1100°C UL EOESEN L E/EEEE/ICIER L,
ZOEADT I HEEIRIZ LD BOWBVEMRENSE OO TIERWNEE X, LL, TIN X
ZrN (348 L P L= ER - BVt Fith(1x104 Sem! # 8 2 58 E R, 10 VK1 LL T d Seebeck
FREOHMaRHE, 25 Wm K1 LA EOBYREFR)ZH L TRV, ZORRE ZTHEIX 0.01 LT &R (.
Adachi et al., J. Alloy: Compd., 899, 242(2005).), 7/ #E3ELIC X 5 RS O B K0k bl ki BE
WAL NBMRE R 8 L CHEEEE (MO L TITEW ZT HIFELNRWEE Z B,
Seebeck fa# & AMIIZ A LS, BVRER AWM ST L2MERDH DL, OO, BEMEEAY
Ly Seebeck (REE RO L OB AL, I HITIXEORILME T ) A XS ET
F ) EEERPERTENE, [EEROME, Seebeck B DM E, B L UBERERDOIR M
ETCERTED ETHEINS,

AL T, EEMEEMD E L TR L DR TOIEHEBGIERR E L TRHA S TWD TINWI x
X S. Kim et al, J. Electron. Mater., 38, 2668(2009)) %, %I%E{k4 & LT TiN & 700°C O F
B CTHAAEIR LU SrTiOs(R.D. Vispute et al, J. Appl. Phys., 80, 6720 (1996)) % £ L. Z1
WIR U7z, £/, WM& BseT 20, Kifk 50 nm F&EOME K —7 SrTiOs 7 / ki+ EiZ TiN
BT 57 AR L, HET T A~ (SPIIEIC T  EAEKES S FikEd R LT
X 72, SrTiOs HARBERS IR & L~ CTREARBLO E BN & 80%F2 L D BVREF ORI ik L (2
5, BAAEZ I v 7 AMEE 30 HKFEL AR T T L), ZD XD It ) BEIKROE N EVEMERE
M EICEZITHD 2 E/RLTE T, L LEWAVEREZE 5120, AT 5 a2 7Tk & #ik
KTHDHIERN—FD SrTiOs TIE72< La° Nb R—FI2 L 5% ¥ U TIREOHME., I HITER
— 7 L7 SrTiOs F ki OEAES (OF 0 KHEDFEOREL) LWV o ENVLETH D,
Rz La R—7 SrTiOs (LSTO)E, 9at. % K—7 & T 150 uVK1LL LD —<_ v 7 {35% A L
7273 BEERIT 1X102 Sem 1 LLE &V ) EAMIEREZ R L, AR A 26 nm (295 & VR
ERT 1.2 Wm K IGEHF O/ 7 BEFER & H_T 1/6 L) % THEBITE 5 (M.T. Buscaglia et
al, J. Eur. Ceram. Soc., 34, 307 (2014)) 7=, KAfFFECTix F—7JH & LC La 3R L7=, — /.
Y:SrTiOs 12 10 mol% ® TiN ¥R ARG L7 BEAE IR DEE 21T 1 X102 Sem! %, Seebeck #7451
100 nVK!1 Z 2N 2 TH 0 (T. Shoji et al, Mater. Trans., 52(8), 1531 (2011)). FHHDE
B ERINY) & OEGRAEBMREEEHDDITEERD I EDRIBIND,
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LI EORKE. (2) BEEREEL7-00 (1) Oy —LT v FHEt, (3) LSTO F / kitd
A& TIN g, (4) LSTO/TIN F / A KROEIE /7RI BT 5 BERMEORFHI DWW T
SEhE L7,
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AIFFETOERE T 0t 2 TKDEY Th 5, STO (H 5L LSTO) F / kit Y A B
T TiO B Z AT~ 72, 7o B=T il FICTHER T 5 Z &2k » T TiO2 D&% TiN ~ZE{t,
& STO/TIN & 5 WM F LSTO/TIN F / ki1 2 & ik L, Z D F /R % il 7 7 X~ ikl (SPS)
WCTCTH I BEERESE (X1 20),
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(1) STO F / ki _1iZ TiN Z ¥ —# B4 5 Lo
AW CTIXRIEE 20~50 nm OTfiflk STO F/ kit 0.114 g # =¥ / — )L E 2L T A F kL
L7 3K (DMF) 150mL I8 &8, F40 7 57 F%2 R(TBOD#EA L7-%. NHs
KEMZ T2, TBOT ONKGHEZE Y, STO K1 DJFE V12 20~40 nm DJFEE T TiO:z % 4K
STz, ZOEE M FT 5 NHs /KO FEB IO TBOT &2 M L, TiO2 0¥ —H#%
BB L OBEEDOHIE 21T - 72,
(2) STO/TIN 27 ¥ =)V F R DA — LT v Tt
(1) TEONIREESMEZ I, 768D 100 mL A7 — 5 1.5L A —/L~b& X /r—
NT v TR EIT o2, OB, At E LT DMF 23R L, # F4 5 NHs kBB IO
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DBENIHRAEZITH Z LIk > T, STO/MIN F ki FD R —LT v FEREE LT,
(3) LSTO F / KiF-D4& Rk & TIN g et
K. Park & D C#k(J. Mater. Chem. A., 2, 4217(2013)) % 2#|Z L TA Rk L 7= Lao2SrosTiOs
(LSTO) 7/ ¥i¥% DMF 1.5 L OHIZ4##%. TBOT % F L7z, ZZ°C, TBOT Ojif M &
1Z 6.5~30 mmol & L7z, %&iZ NH37/k 0.5 mL & DMF 138.75 mL OiEA#K %, 2V IR
7 &M LT 2 mL/min T F L7=#%. 45°C T TBOT % 24 h izk43fi% L. LSTO/ TiOs2 #5
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T EADE S
(1) STO F / kit L~d TiN O —ph 5
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134(29), 11864(2012)) 7=, [AEED k%
FWT STO F / Ki 1 EIZ TiO e 21T -
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T UVEENE SN0 T, THUIAFE
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D72 STO F 7 ki+ & TBOT % T HIRA
L72¥AiRIC NHs K& 352 & “Cﬁstﬂ%
20 Az NHs K N EZEREF LTz, 2. =X ) — VIREEHR THBE L =
ZOEBRTHELNEF JRiT-O TEM %%  STO/TiOz F / ki1 @ TEM {4. (a) NH; 7K
212" %, NHs/Kili &2 0.6 mL @ik 0 mL, (b)NH3;7K 0.6 mL, (¢)NH; 7K 1.5 mL,
BHE STO F / Ki+ V& & 20-40 nm D TiO2  (d)NH; 7K 3.0 mL.
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RKTHY, BELRONTZZD, BHE L TWE2 a7 v o U iEEE2EL 2 LT TERho Tz,
I HDOFERNS, STOMIO: DA NHs KDOFETFD X A 227 L NHs /KO FENK
EL<EBRLTWDEZ ERNbhotz, TD7=H, 2O NHs /K FED 0.6 mL OFEHZ DWW T,
BV AT TR Z L FIoRT, £9 XRD HIEFEE LY. STO B LU TIN OfEdkfHD
HFEFR SHL, X 31277 HAADF-STEM 435 L O EDS #k o #rft Koo, STO F / Kit-
JEIZ TIN OFENRH BN E 720 a7 v UiEEEH LTS 2 LB kER ST,
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