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Abstract

One of the basic method of producing isoprene in the industry is "dioxane method" based on the
thermal catalytic decomposition of 4,4-dimethyl-1,3-dioxane, which is synthesized in the first step by reaction
of isobutylene Prins condensation with formaldehyde in the presence of phosphoric acid.

The advantage of this method is the high purity of the resulting isoprene (piperylene absence of
impurities) and small energy consumption. However, a significant disadvantage of this method is the low
selectivity of the process in the first stage — the formation of by-products (hydrogenated pyrans and etc.).

Some examples show that one of the most promising ways to enhance selectivity formation of
4,4-dimethyl-1,3-dioxane is to use heterogeneous porous media. However, these studies were not considered
particularly interaction of reactants and products Prins reaction with porous materials.

In this paper we studied the kinetics adsorption of 4,4-dimethyl-1,3-dioxane on porous carbon
nanotubes and glassy carbon from aqueous solutions in the presence of phosphoric acid. The values of the
external and internal mass transfer diffusion coefficients were obtained. We found the influence of the
contribution of external mass transfer and internal diffusion on the process of 4,4-dimethyl-1,3-dioxane
adsorption. The time of establishment of sorption equilibrium was determined.

We have found that 4,4-dimethyl-1,3-dioxane adsorption process as for a carbon nanotube and for a
glassy carbon from the aqueous solution in the presence of phosphoric acid has been determined by influence
of the external mass transfer and internal diffusion. It is shown that time of achievement equilibrium sorption
for a carbon nanotube, and for a glassy carbon is 600 s.
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