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Modeling of production and granulation of silica nano-particles in the cyclone via
gas condensation method

F. Golkhou'", M. T. Hamed Mosavian®
! Chemical Engineering Department, Ferdowsi University of Mashhad, Mashad, Iran
2 Chemical Engineering Department, Ferdowsi University of Mashhad, Mashad, Iran

Abstract:

Nano-silica is important material for different industries such as cement and concrete. In this
paper we use gas condensation method to produce nano-silica particles. In this method, silica
vapor and hot nitrogen were mixed with cold nitrogen gas and treated quickly to be converted
into solid particles. Simulation of this process with assuming no accumulation and breakage of
particles has been done by solution population balance model in fluent software. The population
balance model is a suitable format for solving crystallization process with nucleation, growth, and
breakage of particles. Birth and growth rate of particles are assumed as 5.7x10°1/m*s and
10 =" m/s respectively. The size of solid particle depends directly on growth rate under

experimental conditions and with increasing growth rate increases. Values predicted by the fluent,
indicate production of nano-silica particles with dimensions below 0.01 nm in the cyclone.

Key words: gas condensation method, population model, nano silica, cyclone
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Modeling of production and granulation of silica nano-particles in the cyclone via
gas condensation method

F. Golkhou'", M. T. Hamed Mosavian®
! Chemical Engineering Department, Ferdowsi University of Mashhad, Mashad, Iran
2 Chemical Engineering Department, Ferdowsi University of Mashhad, Mashad, Iran

Abstract:

Nano-silica is important material for different industries such as cement and concrete. In this
paper we use gas condensation method to produce nano-silica particles. In this method, silica
vapor and hot nitrogen were mixed with cold nitrogen gas and treated quickly to be converted
into solid particles. Simulation of this process with assuming no accumulation and breakage of
particles has been done by solution population balance model in fluent software. The population
balance model is a suitable format for solving crystallization process with nucleation, growth, and
breakage of particles. Birth and growth rate of particles are assumed as 5.7x10°1/m*s and
10 =" m/s respectively. The size of solid particle depends directly on growth rate under

experimental conditions and with increasing growth rate increases. Values predicted by the fluent,
indicate production of nano-silica particles with dimensions below 0.01 nm in the cyclone.

Key words: gas condensation method, population model, nano silica, cyclone
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