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Photodecomposition of Methylene Blue by TiO;-mounted Diatomite

CHUAN Xiju-Yun, LU Xian-Chun, LU Xian-Chu
(School of Earth and Space Science, Peking University, Beijing 100871, China)

Abstract: TiOs-mounted diatomite photocatalysts were prepared by a sol-gel method with diatomite
support, a kind of natural biological diatomaceous silica earth. SEM observation shows that TiOs
is well mounted on the surface of diatomite as films and some particles. TiOs-mounted diatomite
decomposes efficiently methylene blue (MB) under UV irradiation. Within 36h irradiation, about 90%
MB is decomposed by TiOs/diatomite photocatalyst. After 48h irradiation, MB is decomposed almost
completely (about 98%). However only 35% MB is decomposed by pure diatomite after 48h irradiation.
With the increasing heat-treatment temperatures, the photocatalytic activity of the TiOs/diatomite
is increased with the formed anatase type of TiOg increasing, but decreased with rutile type of TiOq
formed at 700°C and 900°C. Adding H2O2 in MB solution can improve the efficiency of the TiOs-

mounted diatomite photocatalysts greatly.
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2 ERFE

REWE A =T ID AR e 0. KRS
BEATHR AL, F SR B ER B4 1 O R BE 1B K 4 B
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HET . v RIKZ U0 NS — KBRS
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WBitE), HEE T KREREES 1, 7 105°C &£
£ T4 3h, SRJ5 800°C K% 3h, E iR ¥ H1 )5 Bl 1548
kR L. R FE-SEM X S$F4A7 51 40 A 840 )5 7k
BB EMAR . BiZFER PR 160 H (FL
2 97um) 1E R TiO2 By EAK.

EERFMT, RABK - BEROEET KR T
BE 8K e R ali ik B B R4k TiO,, RSk EEE:
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i, R AEAL R (I FR)) R IESE Ti(OR). MYHREYK
fi# 19 Samuneva ZHF 5 R, KR TS - 2B - K
SR FR A TR 2O A AR R X, IR X T I
XEIAIRIE X b T ff ROV Be s B 7ERE e 1R
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B K 5.00g 24 #E ¥ 1+ (Diatomite-purified)
VS 80mL Jo/K ZEE, SRRt/ oK LT
. RIGERAPHSFM T, ¥ 10mL ZRER Y T Ky
WmE] FRT b, BB WCE m H P g2
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65%~68%, A.R.) YEMEALFI, 7E I HEHE T IRV K
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& 6h, {fil i 110°C K5 B#£ d (TiO2/Diatomitel10).
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BEZE 160 H (fL42 97um) ENE M. & A FED
A& TiOz/Diatomite300 , TiOy/Diatomite500 |
TiO2/Diatomite700 , TiO2/Diatomite900.
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FEWE - T 80%~90% By REBE SRR (K 1),
EA B B0k g5 D012 B0k /N A 1~5004m,
LR 2K 0.05~0.80um. BIKFEREA RAETE . B
#EE (K 1(a). HEELEETE (B 1(b), BEA
8~15um, & 15~20um, I BEJE 0.5~3.0um. FE ¥ 5%
T b WAL LI — B 2 0 HEZ, 4n 5 o 8 (&
1(c),(d)) HARZ 20~100pm, L fL42 0.3pum, 8%
LR/ (0.1pm). MEFH AL M ER-EE LRE
AR, WREBK. RNEREREA, FLBE
ik 90%~92%, W3 I ik 20~70m?/g.

A TiOy/ FEE L WA 2(a). HRFHESE
EE R, REME LR RE ., AT AT
TiO2 (Bl 2(b) . 2(c)), TiOy B, F 4 71T AL
BORLAR (B 2(c) « 2(d)). $a#K TiOo Ji5 i ¥ AL
VIRFETE (F 2(d),(e)). MRIERETE B o 9 1 (B 2(f)),
TR LR, ERMILTHE TiO, JBHL.
AL TiO, 2 FREEE LR . BN TiO, FkL
AR/ (29 0.1pm) (B 2(d)).
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B 1 R TiO: R IGRERE 1 FE-SEM B
Fig. 1 FE-SEM photographs of purified diatomite without TiO2 modification

(a) Diatomite; (b) Melosira granulata; (c,d) Coscinodiscus gorbunouii
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3 Scanning position in scanning line
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Fig. 2 SEM photographs of TiOz2-mounted and XPS of Ti line scanning
(a) TiO2-mounted diatomite; (b)TiO2-mounted coscinodiscus gorbunouii; (c) TiO2-mounted Melosira granulata; (d) Pores in
TiO2-mounted Melosira granulata; (e) XPS line position of TiK in TiO2-mounted Melosira granulata; (f) XPS of TiK line scanning

in TiO2-mounted Melosira granulata
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Fig. 3 Comparison of XRD patterns for diatomite,
TiO2-mounted diatomite and standard anatase

(a) P-Diatomite 105; (b) TiO2/Diatomite 110;

(c) TiO2/Diatomite 300; (d) TiO2/Diatomite 500;

(e) TiO2/Diatomite 700; (f) TiO2/Diatomite 900;

(g) Anatase
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Fig. 4 UV absorbance spectra of MB solution against
irradiation time of TiO2/Diatomite300
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Fig. 5 Decomposition rate of MB against irradiation

time of diatomite and TiO2-mounted diatomite under

UV irradiation
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Fig. 6 Decomposition rate of MB against irradiation

time of TiOz2-mounted diatomite by adding H2O2 un-

der UV irradiation
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