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Thesis Summary (approx.2000 Japanese Characters )

ARG Tl ~ Shape- and size- control of functional ceramic nanoparticles synthesized by hydrothermal
method using surfactant”(JREEMEA 2 W T2 K BVEIZ X D86REMEE T X > 7 2R OTRIR - A Xl
YLD XA MV THEIZTREIR S 4, Chapter 1~7 @ 7 WO STV D,

Chapter 1 “Introduction” Cl& 7/ K DIELHE 5, & U 7 CERLEk D M MRS FENT DUV THE
I Uiz, SRsis Al & i 7o A U A BRE K AR 15 (OMHT 1£) & 3 0 T SRR 7 1 & AR L
T RBL DT VI DWW TR U, BIFZE B 23 OMHT JEIZ X 2 AT H A S I AR <0 A 7 = X WfiRi, 87
BUKB\VERIEDBRFE TH D Z & b~ BT, KX o=KL R LT,

Chapter 2 “Facet control of ceria nanoparticles using sodium oleate” Ci%, OMHT JEIZHIF 54 L A R A
Fr bV T LA G DLFE(Ol/Ce))DFRIETE U T ki O i REAHIE CE 5 2 L 2L
T LTz, @ fifEE TEM f(HRTEM) @ FFT f##T7> 5, [Ole/Ce]>1/2 TEIZ{100HIPFHEN T F = —
TARTF Ko, [Ole/Ce]<1/4 TEIZ{IMNIHENT-ZART /R d Z EER LT, I LITHR
T 2 BT 710172 b R AR N T 22 BET D L {100 { NI R TRLEE TH DM, A LA
WA A DS E P RFRICRLE S D & LELT D 2 L 2M 5 LT,

Chapter 3 “Ceria nanoparticles synthesized by hydrothermal method using sodium stearate” Cl, J G PEA] &
LCATT USRS N U L&t ) 75 K OREREE T 7. A7 7 U U@ b U oA
DHEFIA VA VBT PV T LADRERERRY), v Y U LA AL L OHELZTHRT O IR
BT, {(100HIHENT=F 2 —TROKLFBRET D2 2R, ATTV VBA T DI RA LA
VIEA A LD H{100CHES LS WEBIC OV Ty I 2 b—va VITK W REEL 72,

Chapter 4 “Oriented attachment study of ceria nanoparticles” Ci%, &V 77 / ki 7-[7 =+ /3B 1A i & i 2 T H2
B HETAHFV Ty RTZ vF AL FOA)D /I — ALK B 72 OA LT K Dl it D ST 72 B
RACBI B 882 T 247> 7. OMHT {512 K 5 [Ole/Ce]=1/4 B L 1/8 DL TIER L=k Y 75/
Wi+ TEM O 5, {1113 X100 FEE£T OA M Z W HHnZ L=, [Ole/Ce]ic & v Ad Al i
PHECTE D Z L E2WSNC LI, Fie, {1111 KOBEE PR {111}EIZ X 5 OA NEEBIEIND
ZEnh, TORIENC LV FHREEZ RO T KA FIRE TH D E B HILD.

Chapter 5 “Synthesis of Sm doped ceria-carbonate composite and the ionic conductivity measurement for
electrolyte of solid oxide fuel cell working at intermedia temperature” Cl%, R TE\WVEER L LI T
& MBS L TRIREEHIE SDC HAM(SCO)IZAEH L, OMHT & TER L 72 SDC 7~/ K% v 72k
EHZOWTA A EBIEOFM A 4T 5 7. Li,COs, Na,CO; # A bl % AV 72 LiNa-SCC (L2 E T
DHEF & R THEmWEERZENATRETH D & & HIT, OMHT ENMMEICEND T/ K Fa ik
TreA L LTAMTHLZ L aR L.

Chapter 6 “Development of new hydrothermal method for controlling exposed facet of iron oxide nanoparticles”
T, FHRE T m e ATA VA VBT VKBV RIE 24858 L7Z. OMHT iEOVEREGE 24 4 Figd 4
DHT, LA UR-EREER L T =T K E DUSHRLFTERICRE S B L 525 Z L2 RWEL,
INEFRIALCA LA V-SRI 2T B =T K &R S E BRI FRRRIC R T4 LA Vi
TVKBRREAROGHT ) Z B Lz, A7 et X2k, ZHETIHEBREBOD WY 2 — 7 Rb
DWET L — MRO~ 735 A FREHEIKIR~N~ 2 A T/ kL OFERIT T L7z,

Chapter 7 “General conclusions™ Tl&, AMHFZETH: D AVTfEF & i & 0 L7z,

i« FRSCEE R, FISC 2000 F & 3E3C 300 #5 % 1 #3OHIT 52, & L<ITFEIL 800 #5% 1R L T 728 W,
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Thesis Summary (approx.300 English Words )

This thesis was described on the syntheses of ceria and iron oxide nanoparticles by an
oleate-modified hydrothermal (OMHT) method controlling their exposed facet.

It is written in English and consists of 7 chapters.

In chapter 1, nanoparticle histories, oleate modified hydrothermal growth method and motivations of
exposed facet control were briefly introduced.

In chapter 2, the exposed facets of ceria NPs synthesized by OMHT method were controlled via
using various oleate ion to cerium ion ratio ([Ole/Ce]) ratio. Cubic and polyhedral ceria nanoparticles
were synthesized at high (1 and 1/2) and low (1/4 and 1/8) [Ole/Ce] ratio, respectively. The stability of
{111}, {100} and oleate ion sandwiched {100} stacked layer were discussed considering their electron
density balance.

In chapter 3, ceria NPs was synthesized by hydrothermal method using sodium stearate at various
stearate/cerium ion ratios. The results were compared with those using sodium oleate and validated
using computer simulations. The result suggested that stearate ion more strongly adsorbed to ceria
{100} facet than oleate ion.

In chapter 4, the mechanism of oriented attachment (OA) of ceria nanoparticles was discussed. OA
of ceria nanoparticles has the possibility to be utilized as the size and shape control processes
controlling various experimental conditions.

In chapter 5, the composite of Sm doped ceria (SDC) nanoparticles synthesized by OMHT method
and carbonate salt (SCC) was synthesized by the solid phase process.

The ionic conductivity of SCC samples was evaluated by four probe direct current method in some
atmospheres. The SCC samples in which Li and Na carbonate were used showed high conductivity in
humid air.

In chapter 6, a novel hydrothermal method, named as oleate gel hydrothermal (OGHT) method, was
invented to control exposed facet of iron oxide nanoparticles. The method used mixture of alkaline
reacted with oleate iron complex and iron ion solution. Hexagonal plate and quasi cubic shape NPs
were synthesized by OGHT method.

In chapter 7, the thesis has been summarized.
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