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S1. Surface and pore characterization of Zeolite Y
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Figure S1. Ar isotherms at 87 K and pore volume and pore-size distribution for Zeolite Y (RM 8850). The BET surface area calculated from P/Po = 0.008 to 0.04 is 819 ± 13 m2/g. The pore volume (PV) and pore-size-distribution (PSD) was determined using NLDFT calculation model on the equilibrium branch of the Ar isotherm at 87 K for zeolites with spherical/cylindrical pores. 



S2. ILS2 CO2/ZSM-5 isotherms (all datasets) 
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Figure S2. ILS2 CO2 adsorption isotherms at 20 °C for ZSM-5 for all submitted datasets.


S3. ILS2 goodness-of-fit values


Table S1. goodness-of-fit values for ILS2 CO2 adsorption isotherms at 20 °C for ZSM-5.
	dataset
	goodness-of-fit value*

	1
	0.13

	2
	0.07

	3
	0.12

	4
	0.18

	5
	0.08

	6
	0.06

	7
	0.03

	8
	0.12

	9
	0.09

	10
	0.15

	11
	0.08

	12
	0.11

	13
	0.07

	14
	0.38

	16
	0.07

	17
	0.02

	18
	0.07


*green = pass; orange = borderline; red = fail


S4. ILS2 CO2/ZSM-5 isotherms (individual datasets #1-18)
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Figure S3. ILS2 CO2 adsorption isotherms at 20 °C for ZSM-5 for datasets 1-6.
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Figure S4. ILS2 CO2 adsorption isotherms at 20 °C for ZSM-5 for datasets 7-12.
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Figure S5. ILS2 CO2 adsorption isotherms at 20 °C for ZSM-5 for datasets 13-18. No data was submitted for dataset #15.


S5. ILS2 CH4/Zeolite Y isotherms (datasets #1-28)
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Figure S6. ILS2 CH4 adsorption isotherms at 25 °C for Zeolite Y for datasets 1-6.
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Figure S7. ILS2 CH4 adsorption isotherms at 25 °C for Zeolite Y for datasets 7-12.
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Figure S8. ILS2 CH4 adsorption isotherms at 25 °C for Zeolite Y for datasets 13-18.
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[bookmark: _Hlk27404233]Figure S9. ILS2 CH4 adsorption isotherms at 25 °C for Zeolite Y for datasets 19-24.
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Figure S10. ILS2 CH4 adsorption isotherms at 25 °C for Zeolite Y for datasets 25-28.


S6. ILS2 CH4/Zeolite Y isotherms (all datasets > 2 MPa and ≥ 7.5 MPa)
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Figure S11. ILS2 CH4 adsorption isotherms at 25 °C for Zeolite Y for all datasets minus datasets only up to 2 MPa (datasets 5, 10, 11, 19, 23, and 25)
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Figure S12. ILS2 CH4 adsorption isotherms at 25 °C for Zeolite Y for all datasets minus datasets not measured up to 7.5 MPa (datasets 5, 10, 11, 19, 23, 25, 3, 7, 9, 12, 18, 22, 24, 27, and 28)


S7. OpenBUGS codes
S7.1. OpenBUGS code for CH4/Zeolite Y isotherm at 25 °C reference fit
{
g~dunif(0,10)
a~dunif(-10,5)
b~dunif(0,5)
 f~dunif(0,5)

for(i in 1:12){sig[i]~dgamma(1.0E-5,1.0E-5)}
T1~dcat(P1[])
P1[1:12]~ddirich(alpha1[])
alpha1[1]<-1
alpha1[2]<-0.1
alpha1[3]<-1
alpha1[4]<-1
alpha1[5]<-1
alpha1[6]<-1
alpha1[7]<-1
alpha1[8]<-1
alpha1[9]<-1
alpha1[10]<-0.1
alpha1[11]<-0.1
alpha1[12]<-1
 
sigp<-sig[T1]
 
for (i in 1:1079){lpress[i]<-log(press[i])
                      bot[i]<-1+exp((-lpress[i]+a)/b)
                      mean[i]<-g/pow(bot[i],f) 
                     uptake[i]~dnorm(mean[i],sig[lab[i]])}

for(i in 1:1079){dif[i]<-uptake[i]-predy[i]
                     predy[i]~dnorm(mean[i],sigp)
      }

for(i in 1:131){pressl[i]<--9.2+0.1*i
                       pressp[i]<-exp(pressl[i])}

for (i in 1:131){
                        lpredp[i]<-log(pressp[i])
                        botp[i]<-1+exp((-lpredp[i]+a)/b)
                        meanp[i]<-g/pow(botp[i],f)   
                        pred[i]<-meanp[i] 
                        predb[i]~dnorm(pred[i],sigp)}

a.cut<-cut(a)
b.cut<-cut(b)
f.cut<-cut(f)
g.cut<-cut(g)
for(i in 1:18){sign[i]~dgamma(1.0E-5,1.0E-5)}

for( i in 1:883){lpressn[i]<-log(pressn[i])
                      botn[i]<-1+exp((-lpressn[i]+a.cut)/b.cut)
                      meann[i]<-g.cut/pow(botn[i],f.cut) 
                      meann.cut[i]<-cut(meann[i])
                     uptaken[i]~dnorm(meann.cut[i],sign[labn[i]])
                     predbn[i]~dnorm(meann.cut[i],sign[labn[i]])}

}

list(sig=c(1, 1,1,1,1,1,1,1,1,1,1,1),sign=c(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1) )


S7.2. OpenBUGS code for goodness-of-fit determination for CO2/ZSM-5 isotherms at 20 °C.
{
g~dunif(0,10)
a~dunif(-10,5)
b~dunif(0,5)
 f~dunif(0,5)

for(i in 1:12){sig[i]~dgamma(1.0E-5,1.0E-5)}
T1~dcat(P1[])
P1[1:12]~ddirich(alpha1[])
alpha1[1]<-1
alpha1[2]<-0.1
alpha1[3]<-1
alpha1[4]<-1
alpha1[5]<-1
alpha1[6]<-1
alpha1[7]<-1
alpha1[8]<-1
alpha1[9]<-1
alpha1[10]<-0.1
alpha1[11]<-0.1
alpha1[12]<-1
 
sigp<-sig[T1]
 
for (i in 1:1079){lpress[i]<-log(press[i])
                      bot[i]<-1+exp((-lpress[i]+a)/b)
                      mean[i]<-g/pow(bot[i],f) 
                     uptake[i]~dnorm(mean[i],sig[lab[i]])}

for(i in 1:1079){dif[i]<-uptake[i]-predy[i]
                     predy[i]~dnorm(mean[i],sigp)
      }

for(i in 1:131){pressl[i]<--9.2+0.1*i
                       pressp[i]<-exp(pressl[i])}

for (i in 1:131){
                        lpredp[i]<-log(pressp[i])
                        botp[i]<-1+exp((-lpredp[i]+a)/b)
                        meanp[i]<-g/pow(botp[i],f)   
                        pred[i]<-meanp[i] 
                        predb[i]~dnorm(pred[i],sigp)}

a.cut<-cut(a)
b.cut<-cut(b)
f.cut<-cut(f)
g.cut<-cut(g)
for(i in 1:18){sign[i]~dgamma(1.0E-5,1.0E-5)}

for( i in 1:883){lpressn[i]<-log(pressn[i])
                      botn[i]<-1+exp((-lpressn[i]+a.cut)/b.cut)
                      meann[i]<-g.cut/pow(botn[i],f.cut) 
                      meann.cut[i]<-cut(meann[i])
                     uptaken[i]~dnorm(meann.cut[i],sign[labn[i]])
                     predbn[i]~dnorm(meann.cut[i],sign[labn[i]])}

}

list(sig=c(1, 1,1,1,1,1,1,1,1,1,1,1),sign=c(1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1) )
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