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Technological implementation of methanol synthesis from steel mill gases demands for in-depth under-
standing of both reaction kinetics and process behavior under fluctuating load conditions. Fraunhofer ISE
successfully completed operation of a Methanol Miniplant at the Carbon2Chem® technical center in Duisburg
to provide experimental data for the validation, model adjustment and scale-up of the Carbon2Chem®
technology with a high level of relevance for the industrial scale.

THE POWER-TO-X PROCESS CHAIN FOR FRAUNHOFER ISE METHANOL MINIPLANT
METHANOL
S Fluctuating Educts High value products  Technical facts:

e Pressure: p < 60 bar
Temperature: 200 °C < T < 280 °C
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Fig. 1: Schematic illustration of PtX process chain via the dynamically Fig. 2: I5E Methanol

operated methanol synthesis e Adiabatic two-stage quench bed Miniplant in Duisburg
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Key indicators for reactor feed and output!!!: e Recycle loop for unreacted syngas

Carbon Oxide Ratio COR = yCZi‘;ZOZ o Total.condensahon of raw MeOH

Stoichiometric number SN = M2~ YC0 Analysis concept:

o Highly resolved axial and radial temperature measurement
. . . _ mMeOH ¢
Weight time vyield WTY = —
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CAFERIVIENTALVALIDATION OF THE SIMULATION e Online analysis of Make-up gas, Purge gas and liquid product
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e Measurements are reproduced by the model'?3! Fig. 4: Schematic, simplified flow sheet of the ISE Methanol Miniplant

e Deviations at low recycle ratio only BFG = Blast Furnace Gas
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