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Bm T, Frame LML, Bk v 727> (WOs) ZOFflTiE, Sttt olsHiz o0
TR L, AT E R A LT WOs ZBREFRLICEH T2 2 L OF A2 R~z 2L T, =
WO EREE SR T & 2 fEEDBIR D72 Hiil WOs S DM BVEIZ DWW TR R T 5,

BRI, TEMICEERERREFIETH DN T T A~ 1L ThifE 9nm @ WOs F ki 1%
ERR L., 512D WOs T/ ki 1% KK TR 21T > 12 5A Ot R mfE, fEamtE, SeMers vt
Z R U7z, BERIREE ORI X 0 fEsatEo M b L BREBOMMNEZ 2 Z L0835 ho Tz, K&
H 600°C1h TEERL L7z WOs 23 IEMEN @ < . AR E RO N F—7 TiOz PREfF D WOs & Hig
L 4 f50L EOE M S REE 2 A L T\,

EEE T, WOs T /R FICBWW T, BB R MBENEIC 5 2 2 B 23 M LT, BT
AEIZ L VER LT WOs F /i & REBEAREZIZ 90%N2, 10%H: 72PHA T 700°C % 721 800°C T
BERK T 5 Z & T, WOas3 & WOz 72 ZFHEL L7, JHHE L 72 WOaz.s3 & WO272 IFEABLEMENE R L TH
0, BEREIRELSEEZIETEESZ & 2R L2, WOz2ss & WO272 13 400 nm DL E i B
TRHZENPRKESIETLTBY, BEXRBIZEIVALEEFRIWIIZ NI v ENDZ LT, A—Tn1
VIR BEAK LI EEZ NS, £, BEXRBOEACLVEBEEFIRERAREL WO LI, 2
F 0, BEXKEOEANZ XD HMBEEREOK TIX, BEXKBICB T 2ET LRV OFKGHEDH
m, WOshi FOBEFOBENC LY FESMEESINZZ EBRFRREB X 5D,

BT T, 5 FCIER L7z WOs O YeEin it 2 TMICBERER TFECEbICm ESwE 507
EERG Lz, BRO WOs TIX7 & b7 AT & REZEDTE R0, A Ru 721X
Pt DV EIRMTHZ LI, BEGMBNRAREL o7, 2T, TNFETITHRFEINTEZLO1IT,
I LV AEC-BETFRNEBICEST D L THEAGZIMEI L, £E HET/MEE SN2 72 DiEER
mMEL7zEEZEZDND, KRIZ, BRBICHIRMOEEZRI2L Z A, ZrO2 % WO IZIRETDHZ &
T, OFREENRKE L BT 52 0800 o 72, ZrO: OWNNT X 53 EE DR BT ZrOs ~FEfE BN
BIZRET D E W FERNS . T KT AF b ROBLSY RO AR C b R4 ZrOs W5 T
52T, TR NTATE ROEEDOK T 2ME L7 EnmbE L7zt E 265,

FHEE T, ERR L7z WOs SARSE 2N S222 /O rIRE M 2 -9~ 5 72912, Jriélitisk oWkt ©
. BEL PR, EPHEOHEOREREEREAY (TVOC) 12X T B 2h 2 MGl Uiz, i,
Rl CIROEA I 2 BEO ) —F o NGB T A2 LIk, BRMERT 5 2 & AR LT, £7-.
REMENZAT S U7 EECRTB L& A S+ % 2 L 2R L=, S 512, TVOC DR DN FE8HE % #
ZTCWHERBE Tl et 2 B35 2 L CIREZBEMELL IR TS AZ ENTE 2, I
LORERICE Y, 1ER L7t EZEM L BNOBRES(MICEATE 2 2 L3 0o 7,

EAETIEL, RRLOEHmELT L L BT, SBOBENRENTWS,

P EZETDICARGH LTI, BDRT T A<iEIck Y WOs DF kiR L, & ORGS0 A
=R L ERE LR D, o4 B EYo4 B AREE A2 RN L CEiEEL 21T o7, 61T, Bk L
72 WOs YN 222 o ICRIATTRETH D Z & 2l L, TEMICEROL MBI THL L &
RERI L 72,

%« FRSCEEBIL, FI3L 2000 7 & 9532 300 354 1 HT ORI 57, b L<ITTEL 800 5% 1 FRE L T 723wy,
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  RCHEE T LRI —FURII (T2R2) I TA U Z— Ry MARIIVET DT, AR ATREZREIPH DN TIERL TEZ W,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

B ] 2 HREThL (UM &+ 2
Department of %%$+%ﬁljja E‘QI& Academic Degree Requested Doctor of ( L5 )
FERA fREHE (F) :

et K b8 B HeHdR

Student’ s Name Academic Supervisor(main)

A () -

Academic Supervisor(sub)

JR = e

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

In this study, we have developed a highly active WOs; photocatalyst and investigated its photocatalytic
activity for the decomposition of acetaldehyde under visible—light irradiation.

First, the WO; nanoparticles were synthesized by a thermal plasma method using ammonium paratungstate
[ (NHy) 10 (HoW,5042) * 4H,0] as a raw material. The synthesized WO; nanoparticles were annealed at various
temperatures ranging from 400° C to 700° C for 1 h. The photocatalytic activity of WO; increased
significantly with the annealing temperature, reaching a maximum at 600°C, above which the photocatalytic
activity began to decrease. It should be noted that the optimum activity is 4 times higher than that of
commercial WO; and N-dope TiO.,.

Next, to realize the relationship between the oxygen vacancy and photocatalytic activity, WO, g3 and WO, 7
were fabricated by heating under reducing conditions. W0, g3 and WO 72 exhibited no photocatalytic activity.
The reason for the disappearance of the photocatalytic ability is considered to be caused by the generation
of impurity levels due to the oxygen vacancy.

Furthermore, to enhance the photocatalytic activity of WO; nanoparticle, additives such as metal oxides
and/or metals were combined with W0;. The acetaldehyde decomposition rate of WO; was significantly enhanced
by the addition of Zr0,. The effective decomposition of acetaldehyde is realized by the removal of acetic
acid from the W03 surface through the preferential adsorption of acetic acid on Zr0O,. In addition, when
a small amount of Pt or Ru was mixed with the WO;, acetaldehyde molecules were completely oxidized into
CO; under visible light irradiation. It was found that the addition of Pt and Ru nanoparticles significantly
promote the reaction between 0, and photoexcited electrons in WO; through the multi—electron reduction
mechanism.

Finally, we applied the WO; photocatalyst to care facility and hospital. At these facilities, the reduction
of odor, bacterium, virus, and volatile organic compound by photocatalyst was confirmed. From these
results, it was found that the photocatalyst synthesized in this study can be applied to indoor

environmental purification.
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