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> Introduction >

Table 1. Reactor characteristics and activation, oxidation, methanation and
desorption operating conditions.
It is known that CO, plays an important role on greenhouse effect, and that up to 412.5 Acivation Swidation
ppm had been measured by 2020 as the highest concentration registered to date. The () 500 T Q) 500
production of renewable fuels that recycle CO, had become relevant. CH, is a H,-rich P (atm) 1 P (atm) 1
energy-carrier fuel with a higher energy density compared to H, (1). i) 20 i) 2
Surplus renewable energy can be transformed into H, by electrolysis. Electrolytic H, can ﬁr:;; 455 :{:;; 908
react with CO, favoring the methanation process through the so-called Sabatier reaction, Flow rate ESTme,min) 400 Flow rate ?STme,min) 400
as it is detailed in (r.1) (2). There are also other reactions intervening in the process (r.2, T0S (h) 2 705 (h) 2
r3andr 4). Methanation (M) Desortion (D)
' o T(°0) 300/350/400 T(°C) 500
P (atm) 1 P (atm) 1
CO,+4H, = CH,+ 2H,0  AH°=-165.1k/mol | [0} /o, . Ar (%) 53
Reactants/inerts 9 N, (Y%) 6.5
(r2) Flow rate (STPmL/min) 570 Flow rate (STPmL/min) 435
TOS (h) 1 TOS (h) 0.5
Reactor characteristics
CO + 3H2 \_—\ CH4 + HZO AH°r=-206.3 kJ/moI m Composition Reactor type FBR
Zeolite 5A (%) 66.67 i.d (mm) 26
(r.4) Alumina+Ni-Fe (%) 33.33 W/ (Bexemin/mLsrs) 2010*
Catalyst composition (%) 7.5Ni/2.5Fe/Al,03

> Results >
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a fluidized reactor (M.: methanation stages). Other
Fig. 1, 2 and 3: H, and CO, conversions and temperature profiles at different methanation conditiolns: 400°C, room pressure,
heights for Sorption Enhanced Sabatier reaction (SESaR) on a fluidized reactor H,:CO, = 4:1, reactantsiinerts = 9:1. Bed
(M;: methanation stages, D;: desorption stages). Methanation conditions: 400°C, composition: 66.7 "% zeolite LTA 5A, 29.5 "% Universitario de e
' . . 3 2 Escuela de
room pressure, H,:CO, = 4:1; reactants:inerts = 9:1. Bed composition: 66.7 % alumina, 3.8 "% Ni-Fe/Al,0, catalyst. en Ingenieria de Aragén Ingenieria y Arquitectura
zeolite LTA 5A, 29.5 %% alumina, 3.8 "% Ni-Fe/Al,0, catalyst. Universidad Zaragoza Universidadzaragoza
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