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Fusion program for X-ray fluorescence analysis sample preparation
The fusion program used to prepare fused bead analysis samples for the X-ray fluorescence elemental analysis is presented in Table S1.
[bookmark: _Ref185317946]Table S1. The fusion program used to prepare the X-ray fluorescence analysis samples, where “Rocking angle” and “Speed” are parameters specific to the Katanax X-300 automated fusion instrument
	Step
	Temperature
	Time
	Temperature ramp
	Rocking angle
	Speed

	1
	1050 °C
	2 min
	–
	0 °
	0 %

	2
	1050 °C
	0 min
	“Fast”
	0 °
	0 %

	3
	1050 °C
	6 min
	“Fast”
	25 °
	100 %

	4
	1050 °C
	0 min
	“Fast”
	30 °
	5 %

	5
	1050 °C
	0 min
	“Fast”
	30 °
	5 %

	6
	1050 °C
	3 min
	“Fast”
	30 °
	5 %

	Pouring
	–
	–
	–
	135 °
	100 %

	Cooling, static
	–
	1 min
	–
	130 °
	50 %

	Cooling, flow
	–
	5 min
	–
	90 °
	30 %



Calibration parameters for the temperature-programmed desorption result quantification
The calibration parameters used in the quantification of the NH3-TPD and IPAm-TPD results are shown in Table S2 and Table S3, respectively


[bookmark: _Ref185318660]Table S2 NH3-TPD calibration parameters, where Ical is the average area of the integrated peaks and Vcal the
	Analysis
	Sample mass (g)
	Ical (-)
	Vcal (cm3 STP)

	H-ZSM-5-23
	0.1044
	7.2895
	0.0369

	H-ZSM-5-50
	0.1013
	6.0067
	0.0368

	Zn/H-ZSM-5-50
	0.0482
	7.6282
	0.0367

	H-ZSM-5-280
	0.1019
	6.4577
	0.0369

	γ-Al2O3
	0.1036
	6.2263
	0.0370

	H-ZSM-5-50 (saturation 50 °C)
	0.1012
	5.7800
	0.0370

	H-ZSM-5-50 (saturation 100 °C)
	0.1022
	5.7967
	0.0370

	H-ZSM-5-50 (saturation 120 °C)
	0.1020
	6.8121
	0.0369

	H-ZSM-5-50 (saturation 150 °C)
	0.0993
	6.7906
	0.0371

	H-ZSM-5-50 (saturation 200 °C)
	0.1025
	6.1313
	0.0371



[bookmark: _Ref185318662]Table S3 IPAm-TPD calibration parameters, where k and b are the slope and the intercept of the calibration curve, respectively
	Analysis
	Sample mass (g)
	k
	b

	H-ZSM-5-23
	0.0991
	0.00283985
	-0.00591144

	H-ZSM-5-50
	0.1013
	0.00286686
	-0.00696580

	Zn/H-ZSM-5-50
	0.0511
	0.00268284
	0.00107240

	H-ZSM-5-280
	0.1017
	0.00270677
	-0.00947695

	γ-Al2O3
	0.1007
	0.00255366
	0.03102852



Repeatability of the temperature-programmed desorption analyses
Repeatability of the NH3-TPD and IPAm-TPD methods was determined with three repeat analyses of H-ZSM-5-50. The quantitative results as well as their average, standard deciation, and relative standard deviation are presented in Table S4 for NH3-TPD and Table S5 for IPAm-TPD.
[bookmark: _Ref185319906]Table S4 Results of three repeat NH3-TPD analyses of H-ZSM-5-50
	Repeat
	Total acidity (µmol/g)

	1
	685

	2
	695

	3
	647

	Average
	675

	Standard deviation
	25

	Relative standard deviation
	4 %



[bookmark: _Ref185319912]
Table S5 Results of tree repeat IPAm-TPD analyses of H-ZSM-5-50
	Repeat
	Brønsted acidity (µmol/g)

	1
	368

	2
	400

	3
	385

	Average
	384

	Standard deviation
	16

	Relative standard deviation
	4 %



Curve fitting to the temperature-programmed desorption results at different saturation temperatures
The curve fitting to the NH3-TPD analysis data obtained using the saturation temperatures 50, 100, 120, 150, and 200 °C was performed with the AutoChem software. The resulting plots are presented in Fig. S1–Fig. S5, and details of the fits are included in Table S6–Table S10.
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[bookmark: _Ref185319791][bookmark: _Ref185319784]Fig. S1 Gaussian curve fits to the NH3-TPD data obtained with the saturation temperature 50 °C
[bookmark: _Ref185319822]Table S6 Curve fit details for the NH3-TPD data obtained with the saturation temperature 50 °C
	Peak
	Left X
	Right X
	Peak max. X
	Height
	Peak area
	Res. error
	Shape

	1-1
	0.13
	58.85
	7.71
	13.04906
	83.74653
	
	Gaussian

	1-2
	0.13
	58.85
	14.80
	18.47741
	200.03974
	
	Gaussian

	1-3
	0.13
	58.85
	34.15
	10.89850
	162.14872
	3.3593e-02
	Gaussian




[image: ]
Fig. S2 Gaussian curve fits to the NH3-TPD data obtained with the saturation temperature 100 °C
Table S7 Curve fit details for the NH3-TPD data obtained with the saturation temperature 100 °C
	Peak
	Left X
	Right X
	Peak max. X
	Height
	Peak area
	Res. error
	Shape

	1-1
	0.35
	53.92
	10.84
	13.98119
	132.89994
	
	Gaussian

	1-2
	0.35
	53.92
	29.12
	9.84479
	147.90697
	4.7995e-02
	Gaussian




[image: ]
Fig. S3 Gaussian curve fits to the NH3-TPD data obtained with the saturation temperature 120 °C
Table S8 Curve fit details for the NH3-TPD data obtained with the saturation temperature 120 °C
	Peak
	Left X
	Right X
	Peak max. X
	Height
	Peak area
	Res. error
	Shape

	1-1
	0.48
	54.18
	9.51
	12.13440
	102.37765
	
	Gaussian

	1-2
	0.48
	54.18
	26.77
	11.17958
	172.16653
	5.7309e-02
	Gaussian




[image: ]
Fig. S4 Gaussian curve fits to the NH3-TPD data obtained with the saturation temperature 150 °C
Table S9 Curve fit details for the NH3-TPD data obtained with the saturation temperature 150 °C
	Peak
	Left X
	Right X
	Peak max. X
	Height
	Peak area
	Res. error
	Shape

	1-1
	0.27
	47.66
	8.45
	5.58021
	47.70388
	
	Gaussian

	1-2
	0.27
	47.66
	24.00
	11.34026
	167.52540
	6.1646e-02
	Gaussian




[image: ]
[bookmark: _Ref185319793]Fig. S5 Gaussian curve fits to the NH3-TPD data obtained with the saturation temperature 200 °C
[bookmark: _Ref185319823]Table S10 Curve fit details for the NH3-TPD data obtained with the saturation temperature 200 °C
	Peak
	Left X
	Right X
	Peak max. X
	Height
	Peak area
	Res. error
	Shape

	1-1
	0.36
	47.76
	18.73
	10.21733
	160.56161
	6.5606e-02
	Gaussian
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