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Abstract

Abstract

Copper-based catalysts for the synthesis of methanol have been investigated. The
free copper surface area was determined by reactive frontal chromatography with
nitrous oxide. The measurements of the copper surface of a freshly reduced indus-
trial catalyst ranged between 24,3 m?/g and 25,0 m?/g. During synthesis the surface
area decreased, stabilizing at a level of about 20 m#g. The influence of the precipita-
tion agent during catalysts preparation on the thermal stability of the catalyst was
also examined. It turned out that the decline of the surface was far smaller on cata-
lysts precipitated with ammonium carbonate compared to those precipitated with
sodium carbonate. This might have been caused by the removing of the remains of
ammonium from the catalyst during methanol synthesis.

At a pressure of 1 bar the yield of methanol reached its maximum at about 205 °C.
This maximum shifted to higher temperatures with rising pressure. Along with me-
thanol synthesis water-gas shift reaction occurred to a large extend. At atmospheric
pressure the water-gas shift reaction strongly dominated over methanol production.
Even at 190 °C where the ratio between water gas shift and methanol synthesis was
at its minimum the water gas shift reaction exceeded the methanol synthesis by a
factor of about three. With rising pressure the ratio between the two reactions moved

towards methanol synthesis.



