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Synthesis of anatase-type TiO. photocatalysts by using sol-gel method
and their photocatalytic performances

LIU Leng, DU Yi-En, NIU Xian-Jun
(School of Chemistry &. Chemical Engineering, Jinzhong University, Jinzhong 030619, China)

Abstract; The anatase Ti0O, photocatalysts were synthesized by using the sol-gel method with the tetra-

butyl titanate as a precursor after the sol was adjusted to a desired pH value. And the structures of the

obtained TiO;, photocatalysts were investigated by using X-ray diffraction (XRD). The photocatalytic

activities of the typical anatase-type TiO, photocatalysts were investigated by degrading the methyl or-

ange. The experimental results show that the anatase-type TiO, photocatalyst obtained at the value of

pH = 5. 0 exhibit the higher photocatalytic activity.
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Fig. 1 Crystal structures of three polymorphs (a) anatase, (b) rutile, and (¢) brookite of TiO;
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Fig. 2 XRD patterns of the TiO, photocatalysts obtained at different conditions
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Tab.1 The absorbance and wavelength parameters of methyl orange at different concentrations
e (<10~ mol/L) 0 0. 39 0. 79 .18 1. 57 1.97 2.36 2.75 3.15
LR (Abs) 0 0. 093 0.193 0. 287 0. 397 0.478 0. 585 0. 675 0. 767
F (nm) 464 464 466 465 462 465 465 464 465
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Fig. 4

(a~d) UV visible absorption spectra of methylene orange solution as a function of irradiation

time in the presence of anatase TiO, catalysts, and (e) Kinetic plots of photocatalytic degrada-

tion of methylene orange solution using different TiO, catalysts under UV irradiation
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Tab. 2 Photocatalytic degradation rate constant and linear correlation coefficient of the different TiO, samples.
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Fig. 5 Degradation amounts of methyl orange in the presence and absence of anatase TiO, photocatalysts.

&

VIEKER VU T T R SRR FHV - B s ik & il 1
- RN
AR,
2511 (2.96%) <pH

7.0-Ti0O, (18. 6%) < pH 3. 0-Ti0, (22.8%) < pH
5.0-Ti0O(32. 7%0). ¥ & M Blek ™ 5 Tio,
BEE pH 5. 0-TiO, XF T B B4 Y [ A 2% 38 Je K
HAG— 2 A FE (.

S Xk

[1]

[2]

Zuleta M, Yu S, Ahmadi S, et al.
dye configurations on (1 n)-reconstructed anatase

(100) by means of STM;

Monitoring N719

reversible configurational

changes upon illumination [ J]. Langmuir, 2010,
26. 13236.
Chen C D, Xu L F, Sewvandi G A, et al. Micro-

wave-assisted topochemical conversion of layered ti-
tanate nanosheets to {010 }-faceted anatase nano-
crystals for high performance photocatalysts and

dye-sensitized solar cells [ J]. Cryst Growth Des,

[3]

[4]

[5]

[6]

7]

(8]

2014, 14, 5801.
Du Y E, Feng Q, Chen C D, et al.

and dye-sensitized solar cell perforemances of {010}-

Photocatalytic

faceted and [ 111 -faceted anatase Ti0, nanocrystals
synthesized from tetratitanate nanoribbons [ ] ].
ACS Appl Mater Inter, 2014, 6. 16007.

DuY E, DuDJ, Feng Q. et al. Delithation, exfo-
liation and transformation of rock-salt-structured Li,
TiO; to highly exposed {010 }-faceted anatase [ J].
ACS Appl Mater Inter, 2015, 7. 7995.

TR X7 MEH. EXT: Y3ALOL/Zn0 &
BRI X FHOCHEA PERE R ESE L], )i KA
Al ARBERT, 2017, 54. 141

DuYE, Bai Y, Liu Y F, et al.

of [111]-/{010} facets coexisting anatase nanocrys-

One-pot synthesis

tals with enhanced dye-sensitized solar cell perform-
ance [ J]. ChemistrySelect, 2016, 1: 6632.

R, At XY, A auE S & WS,/ TiO,
KA AL RO ERE (], DUIR 24
FIARBRART, 2017, 54 829.

RN, SEURRBRR Eh 94 K A Y i o L iovE RO Al
AERTSE [D]. Hi& . hEEHRE, 2014,

L o L e s st e B e e

+ BIAAER:

t o

I:XIJY L‘LA’L‘,:%E {”ﬁ

iﬁﬁkﬂ}‘"}%ﬁ 2019, 56. 507.

e

e ) A BER TR0 THOL A A RO ALPERERIFSE ()], DOJI K2t . 1

R

; P& X; LiuL, DuY E, Niu X J. Synthesis of anatase-type TiO, photocatalysts by using sol-gel method and their +
+ photocatalytic performances [J]. J Sichuan Univ: Nat Sci Ed, 2019, 56: 507. +

e et et





