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WA, RRFREE ANOBINE LWEAICBWT, BEZEEVKOMEPRETH VY, KRENEZZLEEL 7o
TW5S. N5 ORI A FLART 2 5 7= 2 ARl & U C, el Cdh Db F &% v 2 FIH L 7= KB 237 B
ENTWS. BT Z v & AW T KELEANE, TERDKELEN & b, Ko 2 b - KERBEARTHY, KT
FNF—DHBELEELTSH. LOLARRNS, O #Eafbo7-00EREMRICE 2 HFRERBOIKT, @FF L ELOH
WAL DOMIEROIK TR EIC LY, AEMOIRDRMENZ LRNBRAESHD. 20 OREE RIS 5 7-DI
X, BWHRREMEOOFESEIET A7 4 —8 - VFIVREMEE T BT X L ORBEASLE LS. I
RN NVBORE, B _BLREFIZBON T ATIARIS L #EE—B L TITHY AR T e A TH Y, Bk
BIZBIT DRI T- OB ORISR E SN TV 5. BERA T, &VIRME2 6 5 28R B bwEE2 T A
L7-#TiETh 5. MR FRLIRE & BRIREN Y — M Z2 IR T 2 2 LI L0, IR X D RimE 8K
MBI X, BV R EREE A T D EROIRNAIRE & 70 D, BER Y V7 VISIE, MOfIbT & & rkik
LHESL, G E— B L7 v A TH D720, HHER 08 - FRGEREE LE LT, B(LT ¥ O/ RN
TREL ARG, LOLARNS, BIER Y VA IVRISICBIT AT 4 0 P —HE D72 O R « §LIRHRE O IR 2N
+oaTh b, Fiz, BER Y NVTNVEINZE DGR LTZEBET # v ORAGHEAESICEET 2 M AN IO RBLR T
b5, FITRBILTIE, BER Y VI NVINZ LD KIG - g7 v R80T, BEEERmBIbT & oL
TAaa UGG IS 2 D BA R L, RkRmEE AT OAMIT X OGRICET MR EER L. £
72, BRRGRIERBERSG NR A MAEINIC 5 2 2 B R L, SR EE» RGN EZF T oMb T ¥ %
BRZE L7, ARk L7ofb T & vioxt L, RMmAESCIR G M EABIEIEIC 5 2 282 B L, #ERTIZ X
D ICABEME ORI E &2 X~ 7=, B 3T T, BERAEER T v 228\ T, W, BERENICL BT X0
TN T VI DEBIIOWTHRE Lz, AR, SRENICLY, =— RARIEM LT % o om0 21k
RE, BN T AT EEEZ A ERHALNC L. HAETE, BRIV T AT #
DENT Fu P —HlEET D 72012, BER _BLRFEFIZET D VKRR OREEB OB R 21TV, B
B B IRL A DE LT 1 P— & OREEME I OV THGEE L7z, BERR Y V2V RO, BER Rk 3 & aiEkik
W OKIE RS, AR OBMEER T, H—MZ2BRT D2 2N Lz, $iz, KISGEEIZED 5]
FA—HOEEIZLY, BER S NIFARGEBITAELT7 0 P—HENARETH D, BOLFERESYE SR
DEIROBALT Z v OFERRSAEN 0y s~ 1=, 8 5 T, BEER Y V7 VEOSZ K 0 fERLL 72 =— N LVRIER L &
NIHRL, =R T Ty 7 (CBYEIRMT 52 & T, AILISEMEZME L, SeiEtom E2RA 7. kb
WVIEARBETE M 2R L2 LT & 03, N R¥ v v TRMEWL O TiEe L, 77 % —8 - L F/VREFER G2 TR
LTW2HDTHoTo. ZORRENS, BiEAZMH T 2IRA P EAMBIEMHEICRE BT L ERARB I
72, H6ETIE, BRIV KISIZRBWT, B35 % =7 HilkaRE, BRI L OREEER iRk ik FEAH
NENLT 3P —B L O REICE 2 DB LR Lz, BARAFERAREICI Y, VFAMOBREE, BIW
SHOENT 3P —DFENENDEZEEZHLMNI L. £z, BER Y VAV L O ERL L 28 bF &%
&, HHRD P25 LV b EWEREREA A L TEBY, mWIEAETEENEIfF SN D, 87 B TIE, ARk LIZIRATER
sl L T & o O N RBIEPERTE 24TV, R EECRAHICB T DV TF ORI A X EORF XA —F L
OREMEEZ BT L2, A F L2 7~ (MB) D fREBRICIB VT, KRBT 28ILTF & o O 5y Sk s Y filidlss
PRICREL B A B2 HZ L 2O L. BER Y VS ARISIC L 0 ERL UMb TF 2 1T, Al KRE S
L, MBS BN KE WD & SR S iz, £ 72, titanium ethylhexoxide(TEO) % JAVN=#8 1G> )V 7 LV OB & 0 A
B 72T Z 13, P25 D 1.8 (DN REEEH A=A LT\ o, 51T, BiEFARE 2N 5 2 & T, JefiE
PENI B 5 2 ENHERR SN, ZDZ G, BER Y AVTIVRISCEIT D, RIGEEICET /37 A —X O
PRIZ & 0 SefbETE P OHIEI 2N FTRE Td D Z L AR S 7=, LA LD BARIZE TIE, AL oisHicmir iz, &
WHIEE 2T B LT # v OA R L ORI ol gEM: 2R Lz,

%5 FSCE R IX, RIS 2000 57 & B3 300 3E% 19 DHRHT 57, & L <IFHEIL 800 35% 1M LT EE 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

HE WSCERIE, H LKV —FURIN (T2R2) IS TAU X — Ry MARSNET O T, AR ATRERFIHONA TIERL TEE W,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(o L3ARe)

Doctoral Program

m X EE

THESIS SUMMARY

HIL U HREThL (UM L= o

b, v
Department of {’:%I% ﬁ k Academic Degree Requested Doctor of ( €L )
Y . e Y = N R
TR AF K FRRAA (D) Tl @
Student” s Name Academic Supervisor(main)

fEHA &) -

Academic Supervisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

Titanium oxide can be applied as a photocatalyst for wastewater treatment. The photocatalytic chemical reaction for a
decomposition of organic pollutants is occurred by the electron and hole excited irradiating ultra violet light. However, there
are still some drawbacks of titanium oxide for wastewater treatment. Firstly, the surface area decreases dramatically by
calcination at high temperature for crystallization. Secondly, the photocatalytic reaction is deactivated by recombination of
electron and hole. In order to overcome these problems, titanium oxide with high surface area and anatase-rutile mixed
crystal phase which suppress the recombination of electron and hole is demanded for high photocatalytic activity. Titanium
oxide with high surface area has been synthesized by sol-gel reaction and drying in supercritical carbon dioxide owing to its
unique properties such as low surface tension. However, the mechanism of the reaction and drying in supercritical carbon
dioxide has not been investigated for controlling the morphology of titanium oxide. In addition, there is little knowledge
about mixed crystal phase of titanium oxide synthesized in supercritical carbon dioxide. In chapters 3 and 4, the effect of
operating factor in reaction and drying process under supercritical carbon dioxide on morphology and crystal structure of
titanium oxide was investigated. The morphology of titanium oxide could be controlled in the shapes sphere and needle
structures by changing temperature or concentration of titanium precursor. In chapter 5, titanium oxide / carbon black
composite was fabricated for forming mixed crystal of titanium oxide. In chapter 6, titanium oxide with the mixed crystal
phase was synthesized in supercritical carbon dioxide using different titanium precursor or calcined atmosphere. In chapter 7,
the photocatalytic activity of titanium oxide with mixed crystal phase synthesized in supercritical carbon dioxide was
evaluated by methylene blue decomposition experiment irradiating visible light. The photocatalytic activity of titanium oxide
synthesized in supercritical carbon dioxide is higher than that of P25.
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