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Suppression of Phase Transformation in Titanium Dioxide by Carbon Coating

FRtEE R
M. Inagaki "

Abstract Phase transformation from anatase to rutile in titanium dioxide TiO, was found to be suppressed by
carbon coating. The phase transformation in a commercially available anatase-type TiO, photocatalyst
(ST-01) was suppressed from the heat treatment temperature of about 700 °C without carbon coating to that
above 1100 °C, and that in TiO, prepared from titanium alkoxide from 600 °C to 800 °C. The suppression
effect was the more pronounced by the more amount of carbon coated. This is caused by the disturbance of
sintering and grain growth of TiO, particles by carbon coating. Due to this suppression, high crystallinity of
anatase phase was possible to be realized without marked phase transformation to rutile, which was known to

be preferable for photodecomposition of pollutants in water.
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Table 1 Carbon-coated anatase samples prepared

Sample code TiO,/PVA ratio Heat treatment Carbon coated BET surface area
(mass ) temperature (°C) (mass%) (m*/g)
ST-01 100/- - 0 300
ST-01-500 100/- 500 0 60
ST-01-700 100/- 700 0 31
SP50-700 50/50 700 16 130
SP50-800 50/50 800 14 164
SP50-900 50/50 900 10 170
SP50-1000 50/50 1000 12 166
SP50-1100 50/50 1100 9 145
a) Original TiO, (ST-01) b) Carbon-coated TiO,
= [0 :Anatase
{3 :Anatase S - S w- @ I;Zl:xttle
@ Rutile =4 R =g
. SP50-1100 | = 5o
5 s e ) i
o~ o - o ]
N 58 = § §2 = | sP50-1000
z ot o 09 z
e fsroow ] |)] ¢
k| E . ER RS VI A U
a § a
gz 0 £5  § SP50-800 J .
ST-01-500 0o o o -
Nl N Ky ][L M A
SPOTO0 oA A Ml
st A s
1 1 1 L | I | L 1 i 1 i
10 20 30 40 50 60 10 20 30 40 50 60
20 / ° CuKa 20 / ° CuKa
Fig.1  Change in X-ray diffraction pattern with heat treatment temperature.

Fig. laB XN 1b 1T, REZHEL TV RWERLT &
VB IOREHBRLTFF L OINMBBEIEEICHES X
FREITHRREE DAL B R T

Fig. lapd " T X 918, REHFEL TWRWEMLTF &
1 700 °CHNEILIRIZ L o T30 < BV FILFEICHEER
BLTWD. 728, 900 CALERMLIISERITNT/VE—F
Lleolz., ZHIZH LT, Fig IblilRL7e X 51, RE
WE@M%&yri 900 °CLA_k D ALEEE BE C/VF /L

BRDODLNER, FOBIEIBIAETHY, %ﬂ
SP50-1000 IZ R 505 X S IC XM TITRETE 7a\niE
EzhHAHLBWAEBLMERL TV, 1100 °C&LL£E3
BTHAERERD .

ZORERIY, REWERILT X T, BEMTHS
NFNVOERPE TFEI S TRY, BREMTH DT
FHZ =M 1100 CETEEITFELED Z L EREBL
TW5.

bz, THEX—EHERIRE CTHEWE LES Z &
X, THE—EPRRAEENEEETE LI LN TEBR D

L &SRB LTWA. Fig. 1bIZBW T, 103,004 = LT 112
BIFFARITEWIZIE W EITTA 2R D, 800 CCAE F Tl
HWIERVA or1o®7m—hﬁﬁﬁﬁl%%&
722 TW3A. LavL, 900 °CLLEDIREIZMEVLE L7z
HOTI, PEOLVFAMEPELTNER, TFHF—F
HMOZ D3 >ORFHRIT Y v —T & 72> T, BEWITEE
L, 3ADEIPHE L THATEXS. ZORBEENRER
F 8, KFELRE OB R 27 % —EHD
JeAREEREIY, BV EBAH LN TRV N9, KE
BT Z DN L L TOBMED—K & 2o
TW5.

Fig. 213, —EORRWEBIT X 1ZO>NT, TF
& —BHOFESEE 101 EHHROENE (Full width at
half maximum, FWHM) TiHM#iL, KFDOXF LT
— DI RIS D R E EEk & ORRERDT=H D
Th Y. FWHMIEDBD & & b I A OE E Bk H
<72V, FWHMM 03 (I CHRAREEL 2D, 26T
FWHMA T % & 3 E EHkA BB 2 Dl



B b F & TN B FHESRE O R FEWEEIC X B |

T E—BHPNTF ARG T 5D ThD I L
BHLNZESNTNSD.

0.7 -
@
&6 T ,/ ® 700°C
i) / B s00°C
- - & 850°C
= esr Je \ A 900°C
2 o4l ;
g .4 i .
Z
5 03 J \_
2
3 o2f ﬁ/ M
7z A [ ]
01 \
+~B__ _ ®
0.0 L 1 1 Il @ @
0.1 0.2 4.3 04 0.5 0.6 €7 .8
FWHM of 101 diffractione line / degree (CuKa)
Fig.2  Relation between rate constant k for the

decomposition of methylene blue in water and full width at
half maximum intensity FWHM of anatase phase for
carbon-coated TiO,.
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b) Prepared in 2 mass% PVA solution
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Change in X-ray diffraction pattern with annealing temperature for the precipitate prepared in pure water and 2 mass%

PVA aqueous solution
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Fig.4  X-ray diffraction pattern of the samples prepared in
PVA aqueous solution with various concentrations and then
heat-treated at 700 °C for 1 h
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Fig.5  Change in carbon content in 700 °C-treated
samples prepared from titanium tetraisopropoxide (TTIP)
with concentration of PVA solution.
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