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[Pb,FeReOg - i & 2 5FEENE & Fe/Re BIAIERSINC L5 7 = U BMEDILG DORA] TiH, ~/VF 7z A7 A
OFHMEARE B LT, ¥ 7 N0 7204 MEGEEFA Lcikit 2R alz, SR BICBSESBIEE %
D SryFeReO¢ 7> B HIFE L, Po* 3F5-0 65 N7 T4 2 FI ) L CHFEENEZ . Fe & Re ORFESIZFALT7 =
U Btk DR B & WRF L C. PbFeReOg 2 &k L7z, HWETOEK TIE A 17 v 7#iE & 725 PbFeReOy 7273, &
JEERIZE > TV BEEDX T NXa T 2 h A MEEOREE52 TR Uiz, B AR X REldrs — %
ZAWE U — b UL MW TIZ, Pb YA b % c IHANCDEITEHETT 4 v T 4 DAL, POYOBENE
HThdrEEZOND, BIFHIK L THFBEMREITR LR, 420K THBET 5 7 = VBRI T
L7, GREMHIC L > TRBLORE SNEDY U — FUL MEFT & OERIZ X - T Fe & Re OFFEAW
DEWVIZL DD L boolz, EXIEPUTEERNIESBNTHY |, 5K, 5T TR 2%DBEEKIRILZ R LT,

[BaVO; - JESNEBIKA ORISR L ORERIEDRGE] Tlx, FRRN T & ESFRER (cla) DELSEIND ATiOs,
AVO; (4 = Ca, St, Ba, Pb)D LLER 24T 72\, IEF a7 A0 A MiEZHFE L T Bavo; D& E 1772 -7, PbTiO;
L PbVO; DTEEHFREEAITFNEFN 1.043 £ 1.23 TH Y. PbVO; PR X RIEH Eﬁ%r#@iv“ rravo
v MRIFAIIZ LD D ThH D720, BaVOs IZ 6 RIEEDOBAEE S ]IRE STz, ATFFETIL, 15GPa, 1350 C O E/E
ﬁﬁKiU&D72ﬁ4F%%@meﬁéﬁﬂﬁﬁbtoLﬁb\%%%%HQ%ﬁHMMQjﬁ%T%W
RIRCTHMEOELITA LR D o T, BAbRIT Y U EHEEEZ /R L, BREPURITIRE O _RIZHHT 548
MR BN E R LI, 7oV IRBNEREZEZOND, Bath A ba St CalZEHR LIZEA L, fffhiEdG
I T R o =% £ Th o7, BaTiO; & PbTIO; D cla DIEVMIEL, BaVO; X U PoVO; WNIENTKE R cla &
f#@ivamfﬂj%%ﬁ@ﬁ%&vmﬁﬁi/Pﬁﬁﬁﬁm%m:%ﬁbtﬁﬁkﬁzané

[PbO %A T A -RuO, R Tix, IEHLIAH D PO H T 2 D7 %& TR & R 9 5 72 8 O FEERF ST
AT o T2, SRR LB E 2 IRE L CRIR « BEak X 2 IR IR w(ﬁ RuO, RIEHUAN EIRTH
5, LML, M@HMEch s 57 21 é%ﬁﬂ#k@io_“ﬁﬁéﬂ FDRT A—F =T ST
ST, AWFFETIZ, AT AHFTO RuO, DBEE . 7T ZAOBMWME L UTHIE LiENMEICER L, U5 AR &
@%L@%%gﬁ L7, @b@w7x%mmfﬁ#%%ﬁib ELAHEEZIE L, SEM Brimigtic k- T

DHME AR LR, BRMEM E DB AW T2 0T I T T A Th o7, — T, EPUEDOIRERKSE
@uowfj:ﬁ7X&RM%®#%%%&WE#%%LT%6&%x%hf%tﬁ\ﬁﬁ%%ﬁ%btmi@wo
ARFFE T, g0 7 A % VT2 RuO, RIBHLIRIZ OV T O TEM BEZOFER, 10nm A 77— /)L CIEBUSE O AR A
LRI ERb -T2, 10nm LA FTO & LICFEMRBENLETH D,

PED XS, ShORERMEEF— T — RIZ 3 DOWERZIY B, FiBEERRILMOBRE,. HDH VTR T

—kmﬁ%m&bt FHULEM E G D & T, BEREMEM B ToS R TREIN LR o7, T72
bH. PO 0D 657 N FE %, Pb-O DI FELME, w@%k%@4ﬁ/#é&mot@®%@m TR TR
BIRARAMEDZE LT-H T AE~DOFE &R LT 5,
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Thesis Summary (approx.300 English Words )

There are many ceramic electronic devices comprising lead in spite of the virulence of this element. It is
important to understand the peculiarity of lead for designing lead-free functional oxides. In this study, I

investigated three electronic device candidates to clarify the roles of lead.

Pb,FeReOg - a trial for the realization of coexistence of ferroelectricity owing to the presence of lead and
ferrimagnetism originating from ordered Fe/Re ions: The crystal structure of Pb,FeReOg as determined by
the rietveld analysis of synchrotron X-ray powder diffraction was a centrosymmetric one with the space
group 4/m, but the splitting of the of Pb>" position into two in the ¢ direction significantly reduced the R
factors. This result suggests that the stercochemical 6s® lone pair of Pb>" is active. The saturation
magnetization could be tuned by changing the degree of Fe’"/Re’* ordering through the heat treatments

during the synthesis.

BaVO; - a trial of synthesis of lead-free piezoelectrics and the inspection of the peculiarity of lead: A new
cubic perovskite BaVO; was synthesized by high-pressure synthesis at 15 GPa, and 1350°C. BaVO;
preserved its cubic crystal structure with @ = 3.94288(3) A (RT) and had Fermi-liquid characteristics. In
comparison 4TiO3 to 4VO; (4 = Ca, Sr, Ba, Pb), it could be confirmed that the large tetragonal distortion
of PbVO; (c/a = 1.229) is caused by the synergistic effect between the presence of Pb>" and the d'

. . 4+
electronic configuration of V.

PbO Glass - RuO, resistor: One of the important parameters determining the electric properties of
resistors is a dispersibility of conducting particles in the insulating glass. A relevancy between the
dispersibility and the physical properties of glass was discussed in terms of RuO,/glass wettability and
glass viscosity. Also, it was clarified from the TEM observation of that there was no medial layer thicker
than10nm at the RuO, /glass interface which had been speculated to be the origin of semiconducting

behavior.
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