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Homogenous two-phase catalysis
Hydroformylation
IntroductionIn 1938 Otto Roelen found aldehydes to be the product of a reaction involving olefins, carbon monoxide and
hydrogen. This reaction is now called hydroformylation. In the beginning cobalt-catalysts were used, later Wilkinson et al.
found rhodium-catalysts being superior in performance. In the beginning of 1980s the process of hydroformylation of
propylene was upgraded from a single-phase- to a two-phase-operation &ndash; a milestone in history of homogeneous
catalysis. Thus it was no longer necessary to separate the catalyst from the product butyraldehyde by highly energy
consuming steps like distillation, as now spontaneous phase segregation separates the product containing organic phase
from the aqueous phase including the catalyst. So the catalyst can easily be reused and the product is free of rhodium.
This principle is applicated in the Ruhrchemie/Rhone Poulenc process (RCH/RP-process). Reaction
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Our ResearchStarting point of our research activities was the analytical investigation of the RCH/RP-catalyst system. Gel
permeation chromatography and electrospray ionisation proved to be the methods of choice in both purification and
analysis of water-soluble phsophines and metal complexes. Various transition metal complexes of TPPTS were
synthesized and characterized. Novel water-soluble ligands were introduced, e.g. sulfonated biaryl-ligands BISBIS and
BINAS, which performed better than commericialized TPPTS in hydroformylation in respect to activity as well as
selectivity to linear aldehyde. Latest results in asymmetric hydroformylation and theoretical approach to the
hydroformylation mechanism can be found summarized in a set of transparencies from a recent presentation . Current
work is focused on evaluation of the kinetics and mass transfer effects in biphasic hydroformylation in a continously
operated mini-plant. As well surface-active ligands of dendrimeric structure are synthesized and tested for catalytic
activity.
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