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Abstract

A known industrial method for the preparation of isoprene is the "dioxane" process, which involves the
condensation of aqueous formaldehyde with 2-methylpropene in the presence of an acidic homogeneous
catalyst (orthophosphoric acid) in 4,4-dimethyl-1,3-dioxane (DMD) followed by a thermocatalytic
decomposition of the latter into isoprene. Advantages of this method are high purity of the obtained isoprene
and low energy costs. However, isomeric isopentene alcohols (3-methyl-3-butenol-1, 3-methyl-2-butenol-1, 3-
methyl-3-butenol-2 and cyclic ethers (4-methyl-5,6-dihydro-2H-pyran, 4-methylenetetrahydropyran) as by-
products, reduce the selectivity of the formation of DMD and the desired isoprene.

In this regard, many methods have been proposed to increase the selectivity of the formation of DMD
by reacting formaldehyde with 2-methylpropene using heterogeneous catalysts (silicon dioxide with supported
heteropolyacids based on molybdenum, tungsten or vanadium, antimony (V) or bismuth (V) oxides, modified
synthetic zeolites). It should be noted that the nature of the adsorption process of reagents (formaldehyde) or
the corresponding product (DMD) on heterogencous catalysts significantly affects the selectivity of the
reaction of formaldehyde with 2-methylpropene and the synthesis of isoprene in general.

In this work, we studied the kinetics of adsorption of formaldehyde by synthetic zeolites of the type A
and X from aqueous solutions in the presence of phosphoric acid in the framework of the pseudo-first
(Lagergren model) and pseudo-second order models. The adequacy of the application of the pseudo-second-
order model for describing the kinetics of adsorption of formaldehyde with synthetic zeolites KA, NaA, CaA,
CaX, NaX from an aqueous solution in the presence of phosphoric acid is shown, which indicates the presence
of sorbate (formaldehyde) interaction with the sorbent (synthetic zeolite).
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