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Introduction

Stereoselective hydrogenation of aromatics is of importance in production of fine
chemicals. 4-fert-butylphenol (4--BPH) hydrogenation is usually carried out in three-
phase reactor systems over supported group VIII metals. The products are valuable
intermediates for the fragrance industry. In the liquid-phase hydrogenation of 4--BPH,
it has been reported that hydrogenation in acid solutions leads mainly to the formation
of the cis 4-tert-butylcyclohexanol, whereas, in basic solutions the formation of trans 4-
tert-butylcyclohexanol isomer is favoured [1, 2]. However, there are no previous reports
on gas-phase hydrogenation of 4---BPH and systematic kinetic studies on the influence
of support acidity on the activity and the product distribution.

Results and Discussion

Kinetics and stereoselectivity of the gas-phase hydrogenation of 4-~BPH were
investigated over a 1 wt% Pt/S10, catalyst in the temperature range of 410 — 490 K and
hydrogen and 4--BPH partial pressures of 0.052-0.013 and 0.009-0.0153 bar,
respectively. 4---BPH was brought to gas-phase by passing Ar through a saturator kept
at 403 K. The total flow was kept constant using Ar as a make-up gas. 4-tert-
butylcyclohexanol (cis- and trams-isomers) and 4-tert-butylcyclohexanone were the
main reaction products. At temperatures exceeding 470 K, ¢-butylbenzene and ¢-
butylcyclohexane were also formed. Similarly to alkylbenzene hydrogenation reactions
[3-5], the rates of 4-tert-butylcyclohexanol and 4-z-butylcyclohexanone formation
passed through a reversible maximum at 460 K. The catalyst exhibited higher selectivity
to the formation of intermediate product 4-z-butylcylohexanone (ca. 55% selectivity).
The cis-to-trans ratios of the alcohols were close to unity at temperatures studied. At
temperatures exceeding 170 °C, hydrogenolysis products become of importance (Fig 1).

In order to establish the reaction mechanism, the stereoselectivity of the desired
alcohols, hydrogenation of the intermediate product, 4-fert-butylcyclohexanone, and its
stereoselectivity orientation was studied. The dehydrogenation and epimerization of the
products were also investigated and discussed. A reaction mechanism is proposed. In
order to study the nature of the carrier on the activity and specific stereoselectivity
orientation, additives altering the acidic/basic properties of the carrier (such as Ca and
ZnBr;) were applied to the catalyst formulation. The stereoselectivity toward the
formation of cis and trans 4-tert-butylcyclohexanol is strongly affected by the support
acidity/basicity. The factors directing to different stereoselectivities are discussed. The
catalysts were characterized by Nj-adsorption, H,-adsorption, H,-TPD, SEM/EDXA
and XPS.
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gure 1: The product distribution in hydrogenation of 4-fert-butylphenol over 1wt %
Pt/Si0, catalyst. py, = 0.13 bar, pppy = 8.8 mbar.
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