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Bio-MeGaFuel Concept(s)
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Membrane functions
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Why a membrane reactor?

A P B * C
conversi?nenhancement A P B+ ©C conversion
by selective permeation enhancement
of a reactant product \/ \/ by coupling
of an equilibrium l | | | of reactions
limited reaction > ) /\
/\E - B + D
c
A + B —= C + B ----=>D °
selectivity C selectivity
enhancement > Ent:&nsri:ﬁment
by selective { | ay;eactan%
permeationofan |
intermediate product ) ) m;:::?rg:.:f
c A + B —_—
A +* nB = D

5 Membrane reactors for Methanol and for DME production - Fausto Gallucci [3u'”(§M@@@~,c .‘ﬂ CUBE

o}




Use of MR

Simon Richard, PhD Thesis, TU/e 2025
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Methanol

CO: + 3H:> <& CHs;0H + H.0 AH =—-49.5 kJ/mol

CO +2H: <& CHsOH AH =-90.7 kJ/mol

CO:+ H: <& CO + H0 AH = +41.2 kJ/mol
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Gallucci et al. International Journal of Hydrogen Energy, 2007, 5050-5058
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Methanol
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Membranes for methanol

INORGANIC

Material
1. Polymeric
2. Zeolites
3. Metallic :
4. MOFS ~ g & ;D nano?h;e't-basbed gas
Ay 3 separation membranes
5. 2D AASH
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Methanol production in MR
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Gallucci et al. Chemical Engineering and Processing 2004, 1029-1036
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Making CMSMs
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Methanol production in MR
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Gallucci et al. Catalysts 2026, 16(1), 53;
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Methanol production in MR
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Membrane reactor for DME

Optimal properties vs real carbon membrane properties

Simulation results3: Experimental results:
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3. Poto, Serena, et al. “Direct conversion of CO2 to dimethyl ether in a fixed bed membrane reactor: Influence of membrane properties and process conditions." Fuel 302, 13 p., 121080 (2021)
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What’s next

» Techno-economics

» Scale up of the membranes up to 50 cm
» Scale-up of systems

» Test in BIO-MeGaFuel conditions
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