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Table S1. Initial and boundary conditions for the first five steps of the 3-bed 9-step PSA cycle
schedule; the cycle step sequence is F-Idle-HR-EqD-CoD-CnD-LR-EqU-LPP.

Condition Step I, F Step 11, Idle Step III, HR Step IV, EqD Step V, CoD
t=0° Yi T YiLppf Yi TVYikf Yi T Yildief Yi T YiHRf Yi TYikf
V. = Vrepf V. = VEg V. = Vidie,f V. = VHrf V. = Vgr
di = qiLepf di = qiFf di = idle.f di = qiHRf di = dief
T =Tipes T =Tgs T =Tuer T =Turs T =Tgs
P =Prpps P =Pg¢ P =Pes P =Purys P =Pgs
Z/L=0° |yi =Vir CMB Vi = VilRzL=0 CMB CMB
F =Fr VE(P.=P ¢,=0) | F =-Frruio VE(P.=P ¢,=0) |VEP.=P ¢,=0)
LDFE LDFE LDFE LDFE LDFE
T="Tg EB T="Te EB EB
MB MB MB MB MB
z/L=1° | CMB CMB CMB CMB CMB
OMB OMB OMB OMB OMB
LDFE LDFE LDFE LDFE LDFE
EB EB EB EB EB

VE (P.= Py ¢, > 0)

VE (P,=P" ¢, =0)

VE (P.= Py c, > 0)

VE (P, = P« ¢, > 0)

VE (P. =Py ¢, > 0)

* CMB: component mass balance, eq 2; OMB: overall mass balance, eq 1; LDFE: linear driving
force equation, eq 5; EB: energy balance, eq 11; MB: momentum balance, eq 13; VE: valve
equation, eq 14; F: molar flow rate; P,: pressure outside the valve; Py: low pressure; Py: high
pressure; Pgqu: pressure of equalization up step; P any pressure, as it is irrelevant when ¢,=0,
yir: concentration of species i in the feed, Fg: molar flow rate of the feed, Tr: temperature of the

feed.

® The subscript f denotes the end of the cycle step.
¢ The molar flow rate F is assumed positive when gas is flowing towards z/L = 1 and negative
when it is flowing oppositely.




Table S2. Initial and boundary conditions for the last four steps of the 3-bed 9-step PSA cycle
schedule; the cycle step sequence is F-Idle-HR-EqD-CoD-CnD-LR-EqU-LPP.

Condition Step VI, CnD Step VII, LR Step VIII, EqU Step IX, LPP
t=0° Yi T YiCoDf Yi T YicnDf Yi T Yilrf Yi T YiExf
V. = Vcob,f V. = Ve s V. = Virf V. = VEexf
di = 9i,coD,f di = gi,coDf di = qiLrf qdi = qi, Exf
T =Tcos T =Tcus T =Tirs T =Tgs
P =Pcops P =Pcups P =Py P =Pg:s
z/L=0° | CMB CMB CMB CMB
OMB OMB VE (P, =P" ¢,=0)| VE (P, =P" ¢,=0)
LDFE LDFE LDFE LDFE
EB EB EB EB
VE (P,=P; ¢,>0)| VE (P,=Py,c,>0) | MB MB
zZL=1° CMB Yi T YiFzL-1 Yi T YiEzi~1 Yi T YiFzL-1
VE(P.=P"¢,=0) |F=- LRR*Fg 1 | F=-Feu VE (P.=Pgyr-1,¢,> 0)
LDFE LDFE LDFE LDFE
EB T =Tgy-1 T=Tg- T=Te=
MB MB MB MB

* CMB: component mass balance, eq 2; OMB: overall mass balance, eq 1; LDFE: linear driving
force equation, eq 5; EB: energy balance, eq 11; MB: momentum balance, eq 13; VE: valve
equation, eq 14; F: molar flow rate; P,: Pressure outside the valve; Py: low pressure; Py: high
pressure; P any pressure, as it is irrelevant when c¢,=0.

® The subscript f denotes the end of the cycle step.

¢ The molar flow rate F is assumed positive when gas is flowing towards z/L = 1 and negative
when it is flowing oppositely.



