27 55 2 W PV A T
2011 4F2 A CHINESE JOURNAL OF INORGANIC CHEMISTRY

Vol.27 No.2
214-218

Ta,0s =0 EKEY 8 K S L £ RE

FFER  FEA
(B T RFAFZ AN 310018)
ME., RATRIBCER G LA T AR 500 nm 1R L0 PS)Ek, 2 HZEZE A A5 H AR TE PS sREB W B AR5 FI=H
TaOs 41 2K 515 5 0 9 B I BRGS0 AL 82 (PDDA) £ 2, 650 CHRBEER 2 PS BLARFI PDDA #4372 5, #4 8) Ta05 & 03K, 250
ERMELAE N 500 nm 7247, BEJEZY 10 nm, XRD 45 MR %258 O BRON IE 38 i &R Ta,0s, 25045 H 8 5 L T Ta,05 A SGHEAL TG 1 |
TE LA IEET 60 min J& |, Ta,05 %5 0 BR FE A 0 H L 85 35 909 LA L | T 1 i Ta,05 H BEFEff: 28%

*%iﬂ : )%}% Q 2ﬂ% H gﬁi‘t‘ﬁk, ﬁ%'fhiﬁﬂ, ﬁ‘ﬁ{&'ﬂ:
HESES . 0614.51°3 XHRFRIRED . A XEHS: 1001-4861(2011)02-0214-05
Ta,0s; Hollow Sphere: Fabrication and Photocatalytic Activity
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Abstract: Polystyrene (PS) spheres with a diameter of ~500 nm were prepared by emulsifier-free emulsion
polymerization. TaO; nanosheet crystallites and poly (diallyldimethylammonium chloride) (PDDA) were deposited
on PS beads using layer-by-layer assembly technique. The hollow spheres of Ta)Os, with a diameter of ~500 nm
and shell thickness of ~10 nm, were obtained by removing the PS core and PDDA layers at 650 °C. XRD pattern
confirms that the hollow spheres are orthorhombic Ta)Os. The hollow structure significantly improves the
photocatalytic activity of Ta,Os. Under UV irradiation for 60 min, more than 90% of methylene blue is degraded

in the presence of Ta)Os hollow spheres, while it is only 28% for commercial Ta,Os powders.
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Fig.1 SEM images of RbTaO; (a) and RbyHpeTaOs-1.3H,0 (b)
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Fig.2

(Left) AFM image of TaO; nanosheets deposited on a PDDA-coated Si wafer;

(Right) Height profile along the white line XY in AFM image
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Fig.3 SEM image of (a) PS sphere; (b) Low magnification and high magnification (inset) SEM images of
core-shell composites with 10 bilayers of PDDA/Ta0,
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(a) UV-Vis spectra of MB aqueous solution after UV irradiation in the presence of Ta,Os hollow sphere;

(b) Degradation rate of MB over different photocatalysts
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