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USEFUL CONTACT DATA
ACCESS
By plane:
Asturias Airport (Santiago del Monte); Tel. (+34) 985127500
To get from the airport to the town:
" ALSA coach services: Gijon-Airport-Gijon; https://www.alsa.com/en/web/bus/home
* Taxi stop at the airport: 50 € aprox.
* Motorway (A-8): Thirty-minute drive.
By train:
Train Station (RENFE); Sanz Crespo s/n, Gijon; Tel. (+34) 902100818; www.renfe.es
By bus:
Bus Station (ALSA); Magnus Blikstad, 4, Gijon; https://www.alsa.com/en/web/bus/home

LOCAL SERVICES

Gijon Touristic information http://en.turismo.gijon.es
Local bus www.busgijon.es
Taxi http://www.radiotaxigijon.com/web/

(+34) 985141111 // (+34) 985164444 (Card accepted)

VENUE

Conference. Gijon Convention Center. Av. Dr. Fleming, 481, Gijén

Adsorption School.
Tuesday. Casino de Asturias, Sala Acapulco, Fernandez Vallin St., 5, 33205, Gijon
Wednesday-Friday. Gijén Convention Center. Av. Dr. Fleming, 481, Gijén

Iberoamerican Women Scientists Round Table (OPEN ACTIVITY). Antigua Escuela de
Comercio, Francisco Tomas y Valiente St., 33201 Gijén

Opening Ceremony and Welcome Cocktail. Casino de Asturias, Sala Acapulco. Fernandez
Vallin St., 5, 33205, Gijon.

Adsorption at the pub (OPEN ACTIVITIY). Savoy, Covadonga St, 5, 33202 Gijon
Gala Dinner. Bellavista Restaurant, Av. José Garcia Bernardo, 256, 33203, Gijon
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Equilibrium Adsorption of CO,, CH, and N, on BETA Zeolites at
Post-Combustion Operational Conditions

Mohsen Karimi®® ™ Pedro Brantuas® ¢, Adriano Henrique "¢, José A.C. Silva® ¢, Alirio
E. Rodrigues
#Laboratory of Separation and Reaction Engineering (LSRE), Department of Chemical Engineering,
Faculty of Engineering, University of Porto, Rua Dr. Roberto Frias, S/N, 4099-002, Porto, Portugal
®|_aboratory of Separation and Reaction Engineering (LSRE), Department of Chemical and Biological Technology,
Polytechnic Institute of Braganca, Campus de Santa Apolonia, 5300-857 Braganca, Portugal
¢ Centro de Investigacdo de Montanha (CIMO), Instituto Politécnico de Braganca, 5300-253 Braganga, Portugal
*Corresponding author: Mohsen Karimi, E-mail address: mohsen.karimi@fe.up.pt

Recently, natural gas has provided one-fourth of the energy supplies of the world, and it is expected
to be exceeded more than 50% over the next 20 years [1]. Also, biogas and other digester gases
have been considered as attractive alternatives for natural gas because of their high methane
content. In the other hand, one of the main drawbacks of these energy sources is their impurities
including carbon dioxide and nitrogen [2]. In the recent years, several adsorbents have been
introduced for purification and upgrading natural gas and biogas [3, 4]. Thus in this study,
adsorption equilibrium of CO,, CH,4 and N in three different types of BETA zeolites including, H-
BETA-25, Na-BETA-25 and H-BETA-150 have been investigated at three temperatures (313, 373
and 423 K) and partial pressure range between 0.33 and 4.16 bar. The experimental data have been
obtained in a fixed bed reactor using breakthrough technique. The results showed CO, has the
highest adsorption ability to adsorb while N, has the lowest uptake amount in all adsorbents. Also,
it was specified that Na-BETA-25 has a significant higher capacity than H-BETA-25 and H-BETA-
150 to the adsorption in all operational conditions. Regarding the selectivity of gases, H-BETA-150
which has the lowest adsorption capacity shows the best results with decreasing value in pair order
CO,/N; > CO,/CH,4 > CH4/N; (6.65, 3.24 and 2.05 at 313 K, respectively). The selectivity order is
the same for all three zeolites at the mentioned temperatures. In addition, Langmuir isotherm was
applied to model the experimental values. Adsorption equilibium isotherms of CO,, CH, and N, on
pellets of H-BETA-25 zeolite have been depicted in Fig. 1. As can been observed there is a good
agreement between experimental data and isotherm model.
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Figure 1: Experimental equilibrium (symbols) data and fitted Langmuir isotherm (lines) for (a) CO,, (b)CH,
and (c) N, adsorption at 313 K, 373 K and 423 K with H-BETA-25 zeolite.
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