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Abstract — The adsorption dynamics of activated carbon (AC) and carbon molecular sieve (CMS) beds were studied
to recover ethylene from FCC fuel gas. In this study, the FCC fuel gas used consisted of six-component mixture (CH,/
C,H,/C,Hy/C3H¢/N,/H,,32:15:14:2:12:25 vol.%). And the breakthrough experiments of adsorption and desorption were
carried out. The breakthrough sequence in the AC bed was H,<N,<CH,<C,H,<C,H, while the sequence in the CMS
bed was H,<CH,<N,<C,H<C,H,.The separation performance of the CMS bed during the adsorption step was lower
than that of the AC bed. However, due to the characteristics of kinetic separation, the CMS bed could remove CH,/N, as
well asthe molecules that are larger than C,Hs which was not easy to be done by the AC bed.Since it was hard to regen-
erate the adsorption bed by simple depressurization, vacuum regeneration should be adopted. As a result, the pressure
vacuum swing adsorption (PVSA) process, consisting of CMS pretreatment process and AC main process, was sug-
gested to recover ethylene efficiently.
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Table 1. Characteristics of adsorbents

Adsorbent AC CMS
Type Granular Pellet
Pellet density [g/cm?] 0.85 0.9
Bed density [g/em’] 0.482 0.633
External void fraction [-] 0.433 0.502
Total void fraction [-] 0.78 0.651
Average pellet size [mm] 1.57 0.2~0.3
Heat capacity [cal/g-K] 0.25 0.25
Pore size [A] 8.71 3~4
Pore volume [cm®/g] 0.4598 -
Surface area [m?/g] 1025.17 -

T4 AAZ FH 1A 2715 0.157 em©]312.1, CMSE pellet
FE= F 371 0.2~0.3 cmolth. F7HA S2HA] 25 150 °C2
AF LA 12813F o) B/3stAIZ] 3 ARESIGIT = F&A19
A8 EA1L- Table 19 VFERASIT
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Fig. 1. Schematic diagram for breakthrough experiments (MFC: Mass
Flow Controller MFM: Mass Flow Meter PT (P1, P2): Pres-
sure Transducer BPR: Back Pressure Regulator RTD (T1,
T2, T3): Resistance Temperature Detector GC: Gas Chroma-
tography WGM: Wet Gas Meter MS: Mass Spectrometer).
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Fig. 2. Breakthrough curves of FCC fuel gas in activated carbon
bed under 4 atm and 4 LSTP/min feed flow rate.
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ization) in activated carbon bed.
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