20655 3 M T L 1k 2% 2% Eitd Vol.29 No.3
2013 4E 3 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 528-536

BR R MR T HERRRFI G FL TiO, AL EE

MEES BARF2 K OF! | !
(AR K FMA LA F R AN 350002)
CARE R K FEMFRE, 4N 350002)

B, LUA Y RTFE A U A I v A R 2T A S AR T I S A Bk Ry BR U SR TR K DL TE ER A T B A A LAY Tio, b
FEACA] SR G N, 9 B0 B JBE BR 325 55 HL B8 (TEM) X SR ATT 3 (XRD) |, #4 EE —30 B 3 (TG/DSC) A H 2R 2 2058 (FTIR) X 2
2L T RB IS (XPS)SF XA FL Ti0, HEAT T FRAE, JF LA BB g B0, 48 T AL TiO, YOkl v . 45 SRR W] | LIRR vk 4 K 21 4k
F AR A B TiO, YoM M 2 3 vy, B RAF I FLER S5 4 P 29U 48 5.03 nm B ALA 035 em®- ¢! HLRTHF 192
m?e gy AR RN G LY TiO, R REEBEFEAL, FARKE S FHEWZ MRS Tio, REREWEA, 1A R H
TiO, SRR 1 A= A< RT3 I3 ) BLER O™ AR TiO, o] & 20 1 AR EE 28

K, AALER AR LR, BIRGR, AL JefEd
RES XS, 0643 X EARIRAG . A XEHS ., 1001-4861(2013)03-0528-09
DOL: 10.3969/j.issn.1001-4861.2013.00.055

Synthesis and Photocatalytic Activity of Mesoporous TiO, Using Nano-Cellulose
Template Prepared by Acid Method
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Abstract: Mesoporous TiO, was synthesized by a hydrolysis-precipitation method using a renewable biological
resource of nano-cellulose as the template and TiCly as the precursor. The photocatalytic activity of TiO, was
evaluated using the degradation of methyl orange under ultraviolet light irradiation as a model reaction. N,
adsorption-desorption, transmission electron microscopy (TEM), X-ray diffraction (XRD), thermogravimetry-
differential Scanning Calorimetry  (TG/DSC), fourier transform infrared spectroscopy (FTIR) and X-ray
photoelectron spectroscopy (XPS) were used for catalyst characterization. The results show that TiO, synthesized
with acid nano-cellulose template exhibits high activity under UV irradiation. The material exhibits mesoporous
structure with specific area of 192 m?-¢g™', average pore size of 5.03 nm, and pore volume of 0.35 cm?-g™. The
addition of acid nano-cellulose template can reduce the amount of surface OH™ of TiO,, hydroxyl groups of long-
chain cellulose and surface hydroxyl groups of TiO, bonding can inhibit the TiO, precursor growth and

aggregation, and inhibit the phase transformation from anatase to rutile.
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Table 1 Morphology and physical properties of nano-cellulose

Average angle / (°) Average curl / % Hydroxyl number ratio of alkali / acid

Sample Average length / nm  Average width / nm
Acid-cellulose 298 27.1
Alkali-cellulose 305 26.8
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Nitrogen adsorption isotherms (a) and pore size distribution curve (b) for the TiO, catalysts
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Table 2 Crystallite size and surface area of samples

Calcination TiO, (without template) TiO, (with template)
temperature / °C Crystallite size / nm Surface area / (m*-g™) Crystallite size / nm Surface area / (m*+g™)
300 11.3 54 8.7 138
400 13.2 51 94 194
500 15.6 44 12.5 192
600 30.4 19 19.5 156
700 52.7 5 32.6 97
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Table 3 Kinetic parameters of methyl orange photocatalytic degradation

Sample Degradation™ / % k / min™ R
without template 79.47 0.007 73 0.982
with template (alkali) 91.89 0.009 59 0.983
with template (acid) 100 0.011 75 0.976
P-25 (Ti0,) 85.99 0.008 99 0.984

k: reaction constant, ~ at 120 min
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