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Fig. 1 TEOS hydrolysis reaction equation
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Fig. 2 Silicic acid intermolecular dehydration reaction equation
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Fig. 3 Silicic acid and TEOS dealcoholization reaction equation
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Fig. 5 Process for the preparation of hollow silica
nanospheres using ACC as a template

Chen J. J. % ®Vfifi Fij B 4K 5% 3k ( colloidal carbon
spheres, CCSs) Mftl, Hfil#5mh=s Sio, 4KER, il
AN 6 FrR o Ho B AR ER 28 1 X D- %5
B (D-glucose ) #EAT/K#ML, 4 D-glucose 43 [BI A
IK RN BN 2048, IF KA B /N - Bk
St — RAVRE N, Az s i F e TH R R
CCSs. fdi Fl 7/ pe bk = B BE 1R fb B ( cetyl trimethyl
ammonium bromide, CTAB ) 7£ CCSs 2 If & ffi fifi H:
B IE L r, R SIO, TR LA FI R AEE, i
JEERs 2 CCSs Fl CTAB, 52458125 Si0, 49Kk,
CTAB WIAFFEMd A= P= rh 28 Si0, 4K BRI SRk, %7
AR T R TR R BR AR T EE AL S, (FLR (]
FEAFTERI R H A

A\
TN\ <N
O\ \

> M CTABg|s NH/HOo é' TEOS [
D-glucosei 1= —I—=
g%
hydrothermal treatment

g wke
CCSs  CCSs-CTAB CCSs-CTAB-SiO,  'hZ5SiO AikER
6 VAR BRIR ARG &P = Sio, KBKTE

Fig. 6 Process for the preparation of hollow silica

nanospheres using CCSs as a template
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Fig. 7 Process for the preparation of hollow silica
nanospheres using PS as a template
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Fig. 8 Preparation of hollow silica nanospheres by

the soft template method
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Fig. 10 Process for the preparation of hollow silica nanospheres by bio-based template method
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Fig. 12 Preparation of hollow silica nanospheres by selective etching method
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Research on the Preparation Methods and Application of Hollow Silica Nanospheres

CHEN Jinghua, FANG Yingdawei, GAO Chang, ZHANG Hailing, GAO Tong

( College of Communication and Art Design, University of Shanghai for Science and Technology, Shanghai 200093, China )

Abstract: Hollow silica nanospheres are a new type of structural material with a single cavity or multiple

cavities with diameters within the nanometer range. Currently, hollow silica nanospheres have been developed with

various preparation methods which are different. Hollow silica nanospheres have a wide range of applications in multi-

disciplinary such as medicine, thermal insulation, and optics. Various preparation methods of hollow silica nanospheres

and their characteristics were sorted and analyzed, such as template method, selective etching method, and spray drying

method, and their advantages and disadvantages were evaluated, while the progress of the application of hollow silica

nanospheres was discussed.

Keywords: hollow silica nanospheres; preparation methods; multi-disciplinary applications
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