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EFFECT OF HIGH-TEMPERATURE ANNEALING ON
NIOBIUM-ADDED TITANIUM DIOXIDE SYNTHESIZED BY A MECHANOCHEMICAL METHOD
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Nano-size titanium dioxide particles were mechanochemically mixed with niobium oxide powders with
molar ratio of Nb/(Nb+Ti) =0 (without niobium oxide addition), 0.02, 0.05, 0.10 and 0.20. Mixtures were
subsequently annealed at high temperatures. Niobium dissolution in titanium dioxide was recognized in

heat-treated powders. Transformation from anatase phase to rutile phase and grain growth were inhibited.

Their photocatalytic activity under ultraviolet-light irradiation was enhanced after annealing at 600-700°C

with Nb/(Nb+Ti) molar ratio, over 0.05.

Key Words : Titanium dioxide, Niobium oxide, Mechanochemical method, High-temperature annealing,

Photocatalytic activity

. ¥E

&M%ﬁ/(nm)t%ﬂi B OB FRVES
BHAKMEEZFIH LT 7 ) —=0 7B e LT
SN TS, TiIO2 DfEERZIEOHCTT -2 —EBHR3, Bk
RICS1 78 & OBLED & I R R o Yl TR 23 e b
BV Y, TiO2 b 2 AN HEFT D 5%, mnREVLER 23 2
BCH D, TiO2 T miICil S U5 & s DR L
F TS DI LR R IS S LR BRI O ME Z
0. EARBEASRENE L KT B,

AW T, B{b=47 (Nb20s) % TiO2 IZHM L. Nb
R—7"Zh B2 & 5 "R T OMER KRR O Il 2 5724
72o TiO2H~D Nb OEEET, EMfEIC L DR ILIE
FEORDPEZY | SR CORFBEOIHD RS
Nb2Os BEINTIZ, A A /47 2 W ViExE Wz, }ﬁ/7\
T AEIE, B = 0L B 5 X B OIS, S
AW E R Lo AERZRZ THEOARGIETSH
O EE D BRIRICIRAE R 2 kL LT BTV D 2,

2. EBRAE

2.1 AH/TIHIEKIZES NDFHMTIO2 DERL

Nb &HEM0,2,5,10,20mol% L 725 X oz, + /94
A TiO K (AART=m Uil p25, 77‘§7WJZ$H:
FAR=41) &N~ IEGR NDOs iy KA R L, il
BAR—/L IV ZHAWT 700rpm T2 KA B 7 77 2 AL

PR &1T > 72, IR Tk, 600-900°CC 3 REFIZLER L,
i U=, 5N RRE O X BREIHTE (XRD) 26
IRBVLERIZ X 202k, EEREFBMEE (SEM)
(2 R DRLF DOBIED b — KR DSR2 TR~ T,
2.2 AR METE

AFNAF LY (MO) OBEERISH D, B L 72K
LD e R M A R L 72, MO /KRR IS ik 30k}
L, BREICERIE (365 nm) ZEFRE L7, JeRs
e D MO YRR ORI A~ N L DR 2 JI7E L, Sefif
BEAERIC X 2 MO B S O R B 4L 2 7l L 7=,

3. BREER
3.1 JLFIIL-TFE2—HEHELEE

Bt XRD L W &SN 72 L F AFEOLI0)E D B — 2 D
FEOTRE (k) . 7T —EBHO10)ED v — 27 OFF450#
B (1a) & FWT Spurr & 2334 L7 B IIT/RA L, v
FAHOEHHE () 2HH L,

Nb fEZEIN. 5 mol%d Nb RN TiO2 & LE 4% 600-900°C
THEMLEE U 7= 3B O L F VRS A SR & RINEGURE O f
B LI Fig. 11277, Nb &R O TiO2 Tl 600°CLL E
OEMBE CHIIEB N HEIT L, VT IV S ’iﬁﬂbu L.
800°C DEVILH TIEIE /L F AFRIZZE L L=, Nb TN
Tm%%ﬁmﬂén\mwm@%@%%ﬁw%@7+&
—EBHREEN TN,



._.
(=]

£08 -
£ .

'Eo 0.6 Non-added TiO,

2 5 mol% Nb-added TiO,
504 -

g

202 A j)
0.0

0 200 400 600 800
Annealing temperature/°C

Fig. 1 Rutile weight ratio on mechanochemically
treated powders annealed at different temperatures.
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Fig. 2 Change of particle size in mechanochemically
treated powders after annealing at different
temperatures.
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Fig. 3 Variation of reaction rate constant in mechano-
chemically treated powders after annealing at
different temperatures.
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