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A#isCi3 [Study on Surface-controlled Functional Oxides with Encapsulated Spherical Shell Structures (4 7% AL ER A 1 2 453 % 2% 1 I AR RE P 18
LN BIT 29E) ) LREL THCTEL, 25 BRI EN TV D, RFRSTTHE, IRIROMUIMRIBHERF & 386 & OAFIT K 5 SOsHEm B
IR T & DK 720 36 K OMORLF O @ R G P O#ERE & B0 i) BICHIfFC & 228 72 WIZEH L, A 7 e LB RGER I K O G
LD IR & B s & 2 ORI ~OREREMEA 51D M2 M CIRE R 7 b O S B 2 IS H & HEIE LTz,

% 1% “General introduction” TiIH 7B AL EBLIT 2 & & b, I 7 B/ALERBER R OME . TR, ERDTEABA LR R A BRI
L. RWFFED H )& EHRE VI L,

% 2 % “Encapsulation of solutions for controlling heat transfer” Ti%, Dry water V5IZ K= CTHRIED 7w V2 /ERIL . B 7L O Rt % RHBIZH
NDHE L BT, RIE LIRS T2 L OBNERIZ T DR E TS IRIE A 7 S D BNGRRTIAE OF O RIREME AR Uls, BAEREMED
SBUKEARBE S VT2 o U DR 2B (2 B OIRFEZAL SRR C& 2 3 YR TASABIRENEIR & Uiz, TS & PTESRM CTHEe
T2 LT, RENHR CEDIREDORIA D 7V BB, IRIKEHE 98 wt. 72D 90 wt. %OFFH T, b 7R AR 60 $EB L., ik
BHEEDDIRNE LR O/NS VRIS T2 ARG ST, TAuE, BUKEE S Y RIS K D OM b & ML S AU TR O O Ik E
PEICER L TWD EEBE L, £ LT, IED 7BV &2 ANTZEEZ T OIMEL | BVEXT 2 S MR TRE T 2 2 & THEIC X D IREORZ(L
BT, O R T AINEIC K DIREEICREZERNAE UL TR S EEICm D B OBERN A ST 2 &b — Ttk 0B E)
PR TE, WIKZ N 72 LT 2 2 & CRUEHIENRTIRE Chb 5 L a7z, E7z, B 7R AEBRI/ NS OIRIE D 72 /VIERE BRI D
LHEERNRKE L, WBDORERKOEFERDD 2N & TN LERBEDN NS N ERFELTND LEER L,

% 3 % “Effect of sintering temperature on the characteristics of hollow capsules produced by sacrificial template technique” Ti%, #5RIFREEICL T
thze ) TN AR L BERSREEIC & B 2R e VIR K ORI OV TR REE O 2 ALIRRE D HIEENE A B 50T LTs, REMERREIC &
DIEMIERICER L, BHMELTRA MRV TF VAT =T FOMKREBER L, RIROFIARY AF Lo 2RI, R E= T 03— R
BIEBEARNL L FE LCa—TF 4 TR EERI LT, D% a—T 4 > ZhiF% TT3K TIEA L, FHIRS OBREICI ZMEBR L 25 E,
1,373 7 1,523 K ORGP CHERLIL L7z, TR, FIREE CRERS L7242 7 v it BERSIRIE O EFIZ S THZED 72 L O HEEN
14 %, FEOIEI 18 %, FKIMZEFRN 5 D EMEIGA 9. 2 fiF, HRIEH L EMARBNZNEN 60 %0300 Lz, T7bb, FEERED LA X

0 H1Z2 7 T AR E O HLTT S D ZEE & PG OB AMIELE S 4L, PZZERTEAR & AR RF L TRl O L FLIRREDS IR © % 2 LRt 7=,

% 4% “Material compatibility of voids embedded hollow capsule under methane and carbon dioxide gases flow condition” Tix, H1%Eh 7LDkt
WA EE L, A 2 & TR IR BT LT BRO MBSO & R G A X R Ot & O IAFIE AT TS 2 & ThZEs LD
SRR MR~ O AR REET 57T RE /R 2 L 2 BT Lz, T 6 ORUKIZSE SIS K0 SR A ~DAERRE & 70 5 K & —WfbiR 3R & Ak
THZENTE, HERRB(ET ZADOFEZFIH & LTHESER SN TWD, M, =y 7 -0 Mg R E~ TR T L-T LI =0 b-
PRI R A TR L LTz 6 DOSe DA ARIN U7z, 5 3 LMD LT, 1,373 K TR L7z h 22 7%, RY BT va—n,
B & RIS L OURFE N O 72 DIRIRICEIZ L, 773K T 10 3 FINEAT 5 2 & THRWHE % 5/ MR RIS HEE L, Z O BIEIRIRIIRES
LA ILIZLTEY | BRI RERUSEREET D00, FZEH TS IR Z 52 2 WHER S D, S HIZ, BRIy
FLALTHIL TN D Z L0, FUGBRHIRIRERM DL T 5 Z L1 & o TIBL TG T | P22l v O H A RITHRG L CZ ORI
fil 2 [ EALFTRE T Do FERAT, AR L7z 3R 0O D ZZBRANERISM RIS E S h Tz, 2 LT, PZED TV E A X L Tk
{ERFEDORFE I & . [UKRBENITR OB OREIEIE &2 T~ BEEANCAEAE LIl & 220 7 L OB ORESEGEN, A & v & ZiRbiRH#E
DN & o TER LT AR TR — B R O TTIEMIC & o TR AL R7e D/5 G 2 & DB ~EL T2 2 L 2P 50N Uiz, flliitae
TR & 70 D8R & WS HO-SOTS PR 248 O BB (LI Ko TIRE S L7z L B L, 242l 7RV OREEIE XL L2 b DD Z DRI
TN TCN e Z E DA L L COERANAENTH 5 &iEimttiT iz,

%5 % “General conclusions”  TIIARMMIETO—EHDORRE £ &, U7 /ALEGRIEEERDRLEIZ OV TR,

PUEAFET DI, AL, MEhlirt s A3 2 0 7 2 LB SR & O T iR (R o Bi 24 M d L OV il o il (b &2 /R 9 2 L T R
EAT N EREDTENLD I BRDIERIZOWNTHFZERI L, T¥ ELXOT% EZRICEBKLIZEWZ D,

%5 FSCE R IX, RIS 2000 57 & 53 300 3E% 1T DT 57, & L <IFHEIL 800 354 1R LT E a0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

Title of this dissertation is ”Study on Surface-controlled Functional Oxides with Encapsulated Spherical Shell
Structures”. This dissertation consists of 5 chapters in total as follows.

In first chapter, “General introduction”, the overview of encapsulated spherical shell structures, modern
applications, encapsulation techniques, point aimed and objectives are described. The liquid and hollow core
capsules, which are expected to improve the reactivity of liquid in the retention of the fine droplets with solid
shell, and improve the handling of fine particles having high surface activity by embedding in the hollow core
capsule shell, are focused on. The encapsulation process and structure controllability are elucidated and the
functionalization of shell structure is carried out in order to broaden a technical approach with encapsulated
spherical structures produced by encapsulation techniques in simple and a few steps.

In second chapter, “Encapsulation of solutions for controlling heat transfer”, the thermochromic solution was
encapsulated by Dry water method and the encapsulation process was systematically investigated. The heat
transfer through the encapsulated solution was dominated by thermal conduction while the heat convection in
the solution was suppressed due to the isolation of liquid into small area.

In third chapter, “Effect of sintering temperature on the characteristics of hollow capsules produced by
sacrificial template method”, the hollow core capsules were produced by sacrificial template method and the
effect of sintering temperature on the structural characteristics was investigated. The intensive shrinking of
hollow core capsule and closing of voids or pores on the shell were caused by higher temperature sintering while
the spherical hollow shape was retained.

In forth chapter, “Material compatibility of voids embedded hollow capsule under methane and carbon dioxide
gases flow condition”, the shell surface of hollow core capsule were partially covered with fine catalysts powder
produced by solution combustion synthesis. The catalytic performance was successfully given to the hollow core
capsule in combination with catalysts.

In fifth chapter, “General conclusions™, the conclusions obtained in the study are summarized, and the
perspectives in the encapsulated spherical shell structures are described.

This study made a great contribution to industry and engineering, therefore, it has great worth as the doctoral
dissertation (engineering).
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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