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RECOBIOHY: Joint valorization of biogas and electrolytic H,
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RECOBIOHY: Joint valorization of biogas and electrolytic H,

Reaction Network
/Sabatier reaction
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CO, +4H, ==CH, + 2H,0 AHC= -165.1 kJimol (r1)

CO + 3H, ==CH, + H,0 AH= -206.3 kJjmol r2)
- CO, + H,==CO + H,0 AH®= + 41.2 kJimol (r.3)
o 2C0—C(s)+ CO, AHO= -172.5 kJimol (r.4)
o
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« Highly exothermic (appearance of “hot spots”) -> sintering, loss of sele
« Above 400 °C, lateral reactions -> coking, loss of selectivity,...

« Temperature range: 250 — 400 °C

« Catalysts: Ni, Ru/Al,O,4
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RECOBIOHY: Joint valorization of biogas and electrolytic H,

Reactor configurations
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Solid - Gas Reactors

Pena

FBR Structured FLBR Trickled-Bed (TBR) Slurry

{.
—

FBR: Fixed Bed Reactor
FLBR: Fluidized Bed Reactor
TBR: Trickle Bed Reactor

|.P.: Jose-Angel

Adiabatic

Politropic
Microchannel |+
Honeycomb |~

Adsorbers

embrane Reactor
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RECOBIOHY: Joint valorization of biogas and electrolytic H, ﬁ
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Some results...
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RECOBIOHY: Joint valorization of biogas and electrolytic H,

Pena
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Some results...
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INPROCOL.: Process intensification to obtain liquid fuels

XLT Techonologies

XTL (BTL, CTL, GTL)
Natural gas
Fischer-Tropsch

(Diesel, wax,

etc)
HInESS
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INPROCOL.: Process intensification to obtain liquid fuels
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-MEMBRANE REACTOR

» Process intensification by combining catalytic reaction and membrane

Higher conversion/lower pressure than
tradicional reactor

$ Patent ES2164544
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= » Membrane is a key factor in the reactor
]§, » Hydrofilicmembranes_
£ * Silica — Low thermal stability (in presence of water)
* Polymeric  mssssp  Low thermal stability
. —) Resistant to temperature
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INPROCOL.: Process intensification to obtain liquid fuels
Experimental systems
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Comparison of membrane reactor (MR) and traditional reactor (TR)
Galluci et al. Chem. Eng. Proc, 2004
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INPROCOL.: Process intensification to obtain liquid fuels
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INPROCOL.: Process intensification to obtain liquid fuels
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Preliminar results: separation of water from mixtures H,/CO,/H,0
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Promising results to be applied in a membrane
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reactor for methanol synthesis
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INPROCOL.: Process intensification to obtain liquid fuels

Twe zone fluidized bed reactor (TZFBR) _
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