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ABSTRACT 

WASTES: SOIut/ons, Treatmenla .md OpportunlUes 
2nd tnlemational Conlerence 

Seplember 11th 13th 2013 
Braga, Portugal 

The redl/dion of C02 and CH4 emissions to atmosphere is a malter of greal concem nowadays since bolh gases 

can conlribule slgnincanUy lo lhe so-caUed greenhouse effecllhat describes lhe trnpplng af heat near earth's 

surface by gases in lhe almosphere. AI lhe same time C02/CH4 separations are af Interesl in lrealing 935 

slreams rike landfill ga5, blogas and coal-bed malhane. Accordingly, Ihere is a need lo Invesligate on Ihls lople 

and Ihal can be done wi lh improved eHieienl technologies lo separate or remove C02 and CH4 from exhausl 

gases. Two recenl reviews discuss Ihis malter wilh greal delail concemlng lhe use of adsorbents (porous sollds) 

based technologies lo handle C02 caplure and C02/CH4 separatlons [1,21. 

810gas Is mainly composed by CH4 (60 lo 70%) and C02 (30 lo 40%) and lo oblain a hlgh eneryy contenl C02 

needs lo be separaled from CH4. For Ihis purpose a vartely of solld physlcal adsorbenls have been consldered 

Induding molecular s1eve zeoliles and a new dass of adsortlenls named Melal-Organic Frameworks (MOFs). lhe 

ledmotogy for biogas upgrading using adsorbenls is caned Prcssure Swing Adsorption (PSA). Wilh Ihis 

ledmlque, carbon dioxlde 15 separated from lhe blogas by adsorplion under elevated pressure. lhe adsortl!ng 

material, Is regeneraled by a sequential decrease in pressure before lhe column is re loaded again, hence lhe 

name of lhe lechnlque. 

In Ihls work, we will presenl sorption equllibrlurn, kinelic and fixed bed dala of C02, CH4 In MOF-508b and zeolile 

13X ai 303, 323 and 343 K and partia! pressures up lo 4.5 bar. lhese dala are filled wi lh appropriale isothenn 

models. AI lhe sarne time single, binary and lemary breaklhrough curves were measured lo provide required data 

lo dcvelop and validale a rnalhemalical model based on lhe LOF approxlmatlon for lhe mass transfer, whlch 

could be used in lhe deslgn (simulation) of a cyclic adsorplion processes (PSA) for lhe purification of biogas and 

C02 sequeslralion. 

Figure 1 shows an experimenlal breakthrough curve perfonned In a fixed bed conlalnlng zeolile 13X feed wilh a 

5OISo.CH4/C02 mixturn aI 313 K and 5 alm. lhe breaklhrough curve dear1y shows lhe polenlial of zeolile 13X lo 

separate a CH4/C02 miXlure slnce a clear separatlon of CH4 from C02 is observed at lhe oullel of lhe bed with a 

lon9 plateau of pure CH4 for a period around 4 minules. 
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Figure 1 _ Experimental breaklhrough curve for sorplion Df a binary mixture 50/50- C02/CH4 ai 313 K and 5 alm 
in a fixed bed conlaining bindertess beads af 13X zeolile 
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