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One of the current promising surface texture forming materials is nanosized silicon dioxide. An important 

requirement for the synthesis of SiO2 particles lays in ensuring uniformity of their sizes [1]. Among the known methods 

for regulating the size of silica nanoparticles (varying of reagent concentrations or temperature during synthesis), the 

effect of solvent polarity has been insufficiently studied [2]. 

The aim of this work is to describe the dependence of the effect of solvent polarity on particle sizes obtained during 

Stober synthesis. 

SiO2 particles were obtained by Stober synthesis in this research. 1.5 ml of TEOS, 1.7 ml of NH3, 1 ml of deionized 

water and 50 ml of solvent pair were used for this purpose. After reaction mixture had been held on a magnetic stirrer at 40 

°C 1 ml of TEOS was added and the reaction was proceeded for 2 hours. After washing, the resulting system was dried. 

The polarity of the solvent was varied by adding miscible liquids with various HSP parameters to the main solvent 

(isobutanol). The effect of 3 additional solvents was studied: THF (polar), ethyl acetate (polar) and xylene (non-polar). 

Content of these liquids was 25, 33, 66, 75, 100 wt. % in relation to the amount of alcohol. 

It was found, that increase of the co-solvent content led to size growth of nanosilica particles obtained in it (Table 1). 
Compositions with tetrahydrofuran shows the largest particles of silica (from 470 to 1455 nm) were formed in its 

presence, regardless of its content. Presence of ethyl acetate provides a similar case, but the particles formed in this system 

(from 536 to 1413 nm) are slightly inferior in comparison to obtained in THF ones. Adding of 33 wt. % of non-polar 

xylene to alcohol led to formation of the smallest particles with an average size of 226 nm. At the same time in the 

presence of 66 wt. % xylene were obtained particles with an average size of 1083 nm, which is the highest value for all 

studied systems with this content of co-solvent. 

 
Table 1 – minimum, average (mid) and maximum particle sizes of SiO2 

Solvent content, wt. % 

Particle size, nm 

Isobutanol – THF Isobutanol – Ethyl Acetate Isobutanol - Xylene 

min mid max min mid max min mid max 

25 451 697 1231 368 650 1355 107 271 426 

33 323 470 699 354 629 1178 38 226 494 

66 545 887 1306 311 547 758 485 1083 1658 

75 367 736 1259 339 536 695 - - 
- 

100 965 1455 1898 583 1413 2108 - - 
- 

 
Thus, the use of a polar solvent makes it possible to obtain larger particles with a uniform distribution, in contrast to 

the non-polar one. 
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