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Abstract:
lacunary polyoxometalate Na,PW,,0; (PW,,) by a co-condensation approach in the presence of triblock copolymer

The hybrid mesoporous materials, PW,/SBA-15, were synthesized using tetraethoxysilane (TEOS) and

EOxPO4EO,, (P123) as a template. The resultant materials were characterized by infrared (IR) spectroscopy, UV-Vis
diffuse reflectance spectroscopy (UV-Vis/DRS), powder X-ray diffraction (XRD), N, adsorption-desorption, and
transmission electron microscopy (TEM). Results show that the Keggin units are retained perfectly and grafted onto the
pore walls of the mesoporous silica by covalent linkage, and an ordered hexagonal packing of channels with
homogeneous pore diameters is obtained in the materials. The prehydrolysis time of TEOS influences the construction
of the ordered mesostructure significantly. The long-range ordered mesophase increases as the prehydrolysis time
increases because of the salt-out effect of PW;, which is associated with solubility of the polyoxometalate precursors.
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Fig.1 IR spectra of samples
(a) SBA-15, (b) PW//SBA-15 (prehydrolysis time=2 h),
(c) subtracting (a) from (b), (d) (Bu,N);PW,Si,
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Fig.2 UV-Vis/DRS spectra of samples
(a) SBA-15, (b) (Bu,N);PW ,Si,, (c) PW,/SBA-15

(prehydrolysis time=2 h)
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Fig.3 IR spectra of solid products taken from each
step in synthesis of PW;/SBA-15 with prehydrolysis
timeof 2 h
(a) BuyN);PW s, (b) (BuN);PW;Sis, (¢) solid taken after adding PW,,
(d) washing (c) with water, (e) solid taken after crystallization at 40 C,
(f) washing (e) with water, (g) solid taken after aging at 80 C,

(h) washing (g) with water
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Fig.4 Synthesis of PW,,/SBA-15
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Fig.5 XRD patterns of samples
hybrid samples with prehydrolysis time (h): (a) 0, (b) 0.5, (¢) 1,
(d) 2, and (e) 8; (f) pure SBA-15
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E6 ZHUrEmE TEM Bk
Fig.6 TEM images of hybrid samples
(a) sample with prehydrolysis time of 0 h; (b, ¢) sample with prehydrolysis time of 2 h
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Fig.7 N, adsorption-desorption isotherms (A) and pore size distribution (B) of samples
hybrid samples with prehydrolysis time (h): (a) 0, (b) 0.5, (¢) 1, (d) 2, (e) 8; (f) pure SBA-15; (b), (c), (d), (e), and (f) in Fig.7A were shifted up by 25,
75, 125, 205, and 200 cm?®- g7, respectively; (b), (c), (d), (e), and (f) in Fig.7B were shifted up by 1, 2, 3, 4, and 5 units, respectively.
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