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Abstract: Hollow mesoporous silica spheres functionalized with chiral tungstic ionic liquid in various
ratios were synthesized via one-step hydrothermal reaction between sodium silicate nonahydrate and chiral
tungstic ionic liquid, which was prepared from 1,12-dibromododecane, (S)-nicotine and sodium tungstate
dihydrate. The samples were then characterized and analyzed by SEM, TEM, FTIR, UV-Vis, N,
adsorption-desorption, XPS, ICP-OES, water contact angle and electronic circular dichroism. Moreover,
studies were conducted to explore the catalytic performance of the samples for dihydroxylation of styrene.
The results demonstrated that the chiral tungstic ionic liquid was successfully embedded in the mesoporous
hollow spheres with a diameter of about 100 nm, a BET surface area of 20~54 m?/g, and average pore
diameter of 7.73~15.98 nm. Meanwhile, the spherical solids presented circular dichroism and could
promote dihydroxylation of styrene leading the yield of product (R)-phenylethylene glycol to 89.6% with
reaction time 3 h and still up to 87.0% after being used for 5 times when n(W) : n(Si)=0.25 : 0.75. It was
speculated that tungstate chiral ionic liquid could guide the formation of mesoporous hollow silicon spheres
since samples without tungstate ionic liquid was amorphous.
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Fig. 1 SEM images of functionalized hollow mesoporous silica spheres with different tungstic doping contents
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Fig. 2 TEM images of functionalized hollow mesoporous
silica spheres
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Fig. 3 FTIR spectra of functionalized hollow mesoporous

silica spheres with different tungstic doping contents
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Table 1 Specific surface area and pore structure parameters of
functionalized hollow mesoporous silica spheres
with different tungstic doping contents
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Fig. 7 Water contact angles of functionalized hollow mesoporous silica spheres with different tungstic doping contents
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