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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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Breakthrough Measurement of Carbon Dioxide Adsorption on Low-
cost Activated Carbons Derived from Solid Wastes

Mohsen Karimi® ™", Jose L. Diaz de Tuesta®°, Carmen Gongalves ?, José A.C. Silva® ¢,
Alirio E. Rodrigues ¢, Helder T. Gomes *°
#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 Braganga, 5300-253 Braganga, Portugal

*Corresponding author: Mohsen Karimi, E-mail address: mohsen.karimi@fe.up.pt

In the recent years, synthesis, preparation and development of valuable carbon materials have
received much interest in the view of energy efficiency and sustainability for various applications in
CO, capture, wastewater treatment and gas storage studies [1, 2]. In the other hand, based on
European legislation to management of solid wastes and limiting the utilization of fertilizers from
waste as well as finding approaches to manage these materials, novel approaches are required [2].
In this study, compost obtained by mechanical biological treatment plant from municipal solid
waste have been considered as a source of activated carbons. Then, by using sulfuric acid (H,SO,)
and treating at 800 °C, chemically and thermally activations, respectively, were implemented on the
prepared samples. Activated techniques were applied in four procedures. The first one was prepared
at 800 °C, and the second sample was only treated by sulfuric acid, while for third and fourth
samples a combination from sulfuric acid and thermal treating have been employed in a reverse
procedure. In this way, the samples were first activated at 800 °C, then treated by sulfuric acid, and
in the last one, treating by acid sulfuric has been applied at the first step. Materials have been
characterized by thermogravimetric analysis (TGA) that was performed by using a Netzsch STA
409 PC equipment under oxidative atmosphere. For that purpose, the sample was heated in air
atmosphere from 323 K to 1273 K at 10 K min™*. The elemental analysis, TGA and textural
properties of prepared materials have been reported in Table 1 and Table 2, respectively. Finally,
the prepared materials were assessed in the capture of CO,. The equilibrium data for CO,
adsorption were collected using breakthrough method in a fixed bed reactor at the post-combustion
operational conditions. The isothermic comparison of materials shows the prepared sample by the
subsequent treatments with acid sulfuric and thermal calcination has the higher uptake capacity than
the other ones and literature reports; which it can derived from several factors. Frist, better textural
properties including higher external surface area (Sex;), microporous surface area (Smicrop) and
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external surface area (Sex). It can be also ascribed for the desorption of weak superficial groups as
consequence of the thermal treatment at 800 °C.

Table 1: Elemental analysis and remaining residua (ashes) of the materials by thermogravimetric analysis.

C H S N Remaining* | Ashes"
Sample

%) (%) (%) (%) (%) (%)
C-LPs| 213 23 06 17 74.2 55.5
C-800-LPs| 175 04 04 0.0 81.6 80.6
C-S-LPs| 201 23 06 17 70.4 34.3
C-S-800-LPs n.d. 65.9
C-800-S-LPs| 186 05 81 0.0 72.7 72.4

* Remaining is the value from the subtraction of C, H, S, N content from 100%.

¥ Ashes values corresponds with the weight of the samples at the end of the TGA.

n.d. = not determinate.

Table 2. Textural properties of the prepared materials determined from BET and t-Plot methods.

SBET Sext Smic Vmic Vmic/VTotaI Wmic

Sample 2 -1 2 -1 2 -1 3 -1
(m*-g") (m%g7) (m"g7") (mm’g~) (%) (nm)

C-LPs 13.8 13.8 0.0 0 0.0 -
C-800-LPs 77.3 52.1 25.2 12 14.0 1.9
C-S-LPs n.d.

C-S-800-LPs 279.4 56.1 223.3 92 53.4 1.6
C-800-S-LPs 91.1 59.9 31.2 14 13.6 1.8

n.d. = not determinate.
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