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Photocatalytic Performance of Nano-TiO,/Diatomite Composite
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(School of Chemical and Environmental Engineering, China University of Mining and Technology (Beijing), Beijing 100083,
China)

Abstract: Nano-TiO,/diatomite composite was synthesized by hydrolysis-deposition method using diatomite as sup-
porter and titanium tetrachloride as precursor. The prepared composite was characterized by X-ray diffraction, scan-
ning electron microscopy and N, adsorption-desorption. The photocatalytic property of composite was determined by
Rhodamine B as a target pollutant. The effects of various parameters that affect the photocatalytic properties of com-
posite were studied. The results show that anatase TiO, loaded on the surface of diatomite in agglomerate and disperse
states. The catalyst dosage, dye solution pH, inorganic ions and illumination intensity could affect the photocatalytic
activity of TiO,/diatomite composite in different degrees. The photocatalytic degradation rate of Rhodamine B was up
to 99.8% under the conditions as follows: 10 mg/L initial dye concentration, 1.0 g/L catalyst dosage, 300 W UV light
intensity, and 60 min illumination time.
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Table 1 Chemical composition of the purified diatomite
and nano-TiO,/diatomite

Composition/wt% SiO, Al,0; Fe,O; MgO TiO, L.O.I
Diatomite 9227 221 048 056 021 2.84
Nano-TiOo/ ce ¢6 193 027 039 2596 1.67
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composite

XRD patterns of diatomite and nano-TiO,/diatomite
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Fig. 2 SEM images of diatomite (a, b) and nano-TiO,/diatomite composite (c)
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Fig. 3 Nitrogen adsorption-desorption isotherms and pore size distributions of diatomite and nano-TiO,/diatomite composite
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Table 2 Physical characters and crystallite size of diatomite and nano-TiO,/diatomite composite

Sample BET surface area /(m*g"')  Pore volume/(cm’g"')  Average pore diameter/nm  Cryatalline size /nm
Diatomite 26.20 0.04 5.28 —
TiO,/Diatomite 30.80 0.06 5.93 15.57
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Table 3 Main characteristics of dye
Dye Category Molecular formula Molecular structure Amax/NM
N(C;Hs), (o) N(C2Hs)2
Rhodamine Xanthene CoHa CINO 7 CH, 554
B(RhB) dye IR l COOH
(a) RhB T p - 7
1.04" . Photo reaction .05 9/l L (b) RhB
Dy g% °r . 0.5¢L A
=301 5 a20g/L
B ~ x 30g/L .
g 06 =4
& L 2 T
= 3F
04 .
2 A
02+ ' A
| Dark reaction | 1
{}U 1 : 1 0 1 1 1 L .I 1
0 15 30 45 60 75 90 10 20 30 40 30 60
Time / min Time / min

K4 90K TIOy/fES: R A MBI X D] B B 1520 () A2 1) 210045 (b)
Fig. 4 Effect of nano-TiO,/diatomite composite amount on the degradation of RhB (a) and degradation kinetic plots of RhB (b)

Hi 4 mT 0, R SR BB B, 30 min Py BRI AT K £
W U5t B~ L E S R A IR BE IR T, RhB ¥
ZERFET . U EMEHHE N 0.5 g/L K|
3.0 g/L I, EAFEXT RhB WM 8.8% 14
53.6%. XL G M B Bk 2, AR 1B A
2, 5Lkl FH Rl 2, WP SRR LT L 7R
AP B, MBS B EM 0.5 g/L 15 KE]2.0 g/L
B, B R bl 2 B i, X0 KR 526 R
K, Wb Ry, PR AR A IR, R
THE R GBGB9S MR =N
2.0 g/L H9K%) 3.0 g/L I, JEHAZGH 10 min J5 1K)
RN B, Gk B MR AR, X g i TR A EH
WL Z W, PORHEORL RE I D E S, SR T ORI
SN, ARG SR B0 IR U PN S ) O R R TS, i L
b B HERVE AR B B 8O 1 R BRAG, XL
AT T2 A CHEAL AR RhB Gl 70 1 B A o

X FARIKE [ 2 P B W, e G AL B AR
SRR A e g MY, L SRl R R

In (&j =kt
C
o, kS R A B (min™); ¢ A [N I E] (min);
Co s 2 FHH B G W UH IR E (mg/L); C o ¢ % 2 1
W] B ML (mg/L). 312U A 8 LK 4(b), &
MLk LA BRI R ALK 4. mEERTR, 26
R A [ it ot P 0 A v — 2 S N 3 g 2 0

A, MR R, R U LA TR

T2 AL B AT, R AR
564 IR SR B G AL R B AR R . ST
AT E S, DG B 2P B G
15 min J&, GBI R Ak 26 F0 B A AN Tl b >k
ZERG B MR RE, S5 R ILE 5. Wil S
FioR, JeHEALAT R E M 0.5 g/L B K% 3.0 g/L
i, 2 PHI B AR B RN 58.41%5E1E & 90.97%,
b5 TP AR, BRI AR S BTl A S, A
11.68 mg/g [& % 3.04 mg/g. X &K A Bl AL 77
B2, ARG R il 2 k)1 IR A
R, JCHEA R A ROR H 20 .

TEANE pH T, 442K TIO/FEBE 15544 K16 RhB
YURE R B A B A AR T B 6 TR . RhB LK
GRIREEN 10 mg/L, HEALFIHEN 1 g/L, 4o

x4 PR TIOMMERETEESHMRIBERARBE— R NZF
HESH
Table 4 Model parameters for degradation of dyes by
nano-TiO,/diatomite composite

Catalyst dosage/ (g-L™") k /min’! R*
0.5 0.058 0.998
1.0 0.072 0.992
2.0 0.100 0.989
3.0 0.102 0.999
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Fig. 6 Effect of initial pH on the adsorption and degradation
of dyes by nano-TiO,/diatomite composite
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Fig. 7 Zeta potential of TiO,/diatomite composite
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Fig. 8 Effect of inorganic ions on the degradation of RhB by
nano-TiO,/diatomite composite
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Fig. 9 Effect of illumination intensity on the degradation of
RhB by nano-TiO,/diatomite composite
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