43 6 ( ) Vol 43 No. 6
2004 11 ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2004
Keggin 25 111 SiW 1, 810, 3DOM 441l 4%

Fooak, RE, BRI, FEh
(PR FHFE N TSR, TR T M 510275

SiWy, *TEOS ¢

EOH *H,0= 130 266 *800

IR. XRD .

Ps . SiW , 1Si0,
keggin SiW, SEM
: 3DOM Keggin ; ;
. 0643 . A . 0529-6579 (2004) 06-017803
Keggin 1h, o,
, . SiWp TEOS EOH H,0=1 30 266 800.
’ . 60 ~70 C
. 1~2h, ,
. 1
(3DOM) L /min, SiW,, Bi0,
’ 3DOM ’ SEM , SiW
| | Keggin IR XRD
’ 2
Keagin SWon THOS 21 7 %8R SiWn 89 #hAs 7 %
7 ADOM SiWi2 SiWi2 BiO2
, Keggin Siw 5i03poM PO - L SiWe DTG
, ., 3w C
| SiW, , 300 ~
1.1 Keggin 2 28 SiW , #23 KT Mk dh 49 &% 550 C ; ;
SiWp [1] , , Keggin
IR Keggin [1] ( R ).
(2 DIG ., 450 C PS
900 ~1 000 rhin . SiWe 5i02 3DOM :
12~ 24 h, 22 ZEMNHFIK ILSIW, K0, A3 Keggin 25
\ . A8y FAE .
1.2 SiWn Bi02 3DOM # #H4 4] & %k 42 ) .
SiWr 0.001 mol 12 mL s )
4moll.  HNO, | pH .2 SiW,» Ki0,
=40, EtOH  TEOS SEM . , i
s pH 2.0 200 nm, 70 ~80 nm,
* . 2004— 04— 23
“ 7 (A3010302)

(1979

) 1o ; : ,

; E-mail  ceslyg @gsu edu cn



6 : Keggin SiW,,/Si0, 3DOM 179
100 (a)
] 00
58 ]
F i — roz
96 1 (B
. 04 ] 0.4 E
£ ] e
= 92 08 %
] 8
L 0.8 _
%0 4000 3500 3000 2500 2000 1500 1000 S00
T | wem™' )
88 : : . , — 1O
[ 100 200 300 400 500
&c 3 SiW,, (a)  SiW,/Si0, (b) IR
Fig 3 IR spectra of SiW,, (a) and SiW, 5i0, (b)
1 SiW, DIG e e

Fig 1 DIG curves of SiW,,

2 SiW,,/Si0, 3D0OM  SEM
Fig 2 SEM image of SiW;, KiO, 3DOM

SiWp,
, FT 4R, XRD . 3, 4
SiW,, SiW,, £i0, IR, XRD
IR , SiWe  SiWi2 KiO:
3DOM,  700~1 100 an Keggin 4
, 980, 925, 800 an ' ,
Keggin SiWi, W0+
Si—0. .W—0—W H, ,
SiW, 5i0,3DOM 1 080 em
: Si02 Si—0—Si
an ') SiWh,  SiO,
(1,020 em, ;)

Keggin

1

(1100
Si—0

(b) A/\\MJA—/\'
(@ N
10 20 30 40
20/%)
4 SiW, (a  SiW,/Si0, (b)  XRD

Fig 4 XRD specira of SiW,, (a) and SiW,, /SiO2 (b)

, SiW, SiW, K0,  XRD
2 2 Xi

[3
450 C , SiWe Ki02 3DOM SiW 12
) SiWiz
) ) Keggin
, SiWy, /
Si0, 3DOM Keggin
\ SiW,, Ki0,,
Keggin SiWiz  Si02 (
)
3
SiWe  TEOS ,
— . , SiWy, /
Si0:. SEM ,
s 200 mm, 70 ~
80 nm. IR XRD s
Keggin . ,



180

) 43

ANDRE TEZE et GIIBERT HERVE. Fomnation etisomerisa-
tion des undeca et dodeca tungstosilicates et germanates
isomereq J| . J Inorg Nucl Chem, 1977, 39: 999— 1002.
HOLIANG B T, BLANFORD CF, DO T, et al. Syntesis of
highly ordered, three-dimensional, macroporous structures of
amorphous or crystalline inorganic oxides, phosphates, and
hybrid composites [ J] . Chem Mater, 1999, 11: 795— 805.
GUO Y H, YANG Y, HU C G, e al

characterization and

Preparation,

photochemical poperties of ordered

macropowus hybid silica matenals based on monvacant
Keggin-type polyoxometalates| J] . J Mater Chem, 2002, 12:
3046— 3052.

ROCCHICCIOLINI D C, THOUVENOT R, FRANCK R
Vibrational investigations of polyoxometalates 2. evidence of
anion-anion interaction in molybdenum ( VI) and tungsten
( VI) compounds related to the Keggin stucture[ J] .
Chem, 1983, 22; 207— 216.

; ) . [M].
, 1998.

Inorg

Synthesis of Highly Ordered, Three Dimensional
Macroporous Structure of Keggin Type SiW,» SiO,

YIN Qiang, WU Quan zhou, LIAO Ju fang, LI Yu guang
(School of Chemistly and Chemical Engineering, Sun Yat sen University, Guangzhou 510275, China)

Abstract: Non cvwosslinked, monodisperse polysiyrene spheres were synthesized using an emulsifier free  emulsion

polymerization technique. Ordered colloidal PS ciystal was prepared by centrifugal effect. Three dimensional macroporous

material of Keggintype SiWi, KiO, was obtained by filling a precusor solution compounded of Keggintype
polyoxometalates (POMs) SiW1,0 4, tetracthoxysilane (TEOS), ethanol and water in molar ratio of SiW,, ‘TEOS ‘EtOH
*H,0=1:30 266 *800, into the interstices of the speres of the PS crystal, and subsequent calcination under a slow

heating rate and suitable temperature. SEM images demonstrate that the obtained product is a highly ordere, three -

dimensional and macwporous structure. Infrared spectra and X tay diffraction determination shows that the porous walls

compose of SiWp, with the Keggin structure and non ciystal SiO,.
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