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Catalyst characterisation
[bookmark: _Hlk87880410]The chemical composition of the prepared catalysts was determined by atomic absorption spectroscopy (AAS) using an Analytik Jena ContrAA 700 spectrometer after dissolving approximately 50 mg of the sample (powder form) in aqua regia acid by heating them to 200 °C in the Ethos UP microwave reactor (Milestone, Sorisole, Italy). Details are given in [1]. The experimental error for individual elements is the following: Co – 9 %, Mn – 9 %, Al – 11 %, Zn – 11 %, Mg – 5 %, K – 15 %.
The phase composition was determined using the powder X-ray diffraction (XRD) technique. XRD patterns were recorded under CoKα irradiation (λ1 = 0.1789 nm, λ2 = 0.1793 nm) using the Rigaku SmartLab diffractometer (Rigaku Corporation, Tokyo, Japan) equipped with D/teX Ultra 250 detector (Rigaku Corporation, Tokyo, Japan). More details are published in [1]. Measurements were carried out in reflection mode; powdered samples were pressed into a rotational holder; a Bragg-Brentano geometry goniometer was used in 2Θ range from 5 to 90°, step size 0.01 °. The phase composition was evaluated using the PDF-2 database (International Centre for Diffraction Data).
Raman spectra were collected using the Smart System XploRATM (Horiba Jobin Yvon, France). The laser source (532 nm, 100 mW) was modulated to the 10 % power of the initial laser beam. Grating with 600 gr/mm was used and the acquisition time was set to 600 s with 10 repetitions. The sample was measured at five different points and the average spectrum was created in the Origin software.
 FT-IR spectra were measured with a Thermo Scientific Nicolet iS10 FT-IR spectrometer (Thermo Fisher Scientific, Madison, WI, USA). Measurements were carried out in the range 500-4000 cm-1 with a resolution of 2 cm-1 using transmission mode. A small amount of sample was mixed and homogenized with KBr (approximately 200 mg) and pressed at a pressure of 8 kN to obtain the transmission tablet. The prepared sample was placed in the holder and then in the transmission attachment, where the spectrum was collected. Each spectrum consisted of at least 64 scans lasting 1 second. Before each measurement, the background was collected to eliminate the apparatus and environmental effects. Each sample spectrum was averaged.
Superficial elemental analyzes were performed by XPS (X-ray photoelectron spectrometry ESCA 3400, Kratos, Manchester, UK) at a base pressure better than 5 × 10−7 Pa, using the polychromatic Mg X-ray source (Mg Kα, 1253.4 eV). The carbon tape used to attach the samples to the holder could manifest itself at a higher concentration of C. The calibration of the spectra was carried out according to adventitious carbon (284.8 eV). The composition of the elements was determined without any etching. For the spectra, the Shirley background was subtracted and the elemental compositions of the layers were calculated from the areas divided by the corresponding response factor.
For microscopic investigations of calcined samples, a scanning electron microscope (SEM: Tescan Vega V4) with tungsten cathode and energy-dispersive X-ray spectroscopy (EDS: EDAX) was used. Micrographs were obtained using the secondary electron mode (SE) with an acceleration voltage of 30 keV. Samples before imaging were gold sputtered to ensure adequate electron conductivity. 
The hydrogen temperature-programmed reduction by hydrogen (TPR-H2) was carried out on AutoChem II-2920 equipment (Micromeritics, Atlanta, GA, USA). Before each TPR-H2 experiment, the sample (0.08 g, 0.160-0.315 mm) was pretreated in Ar (50 ml min-1) at 600 °C for 1 h. After cooling to 40 °C in the same atmosphere, a hydrogen-argon mixture (10 mol.% H2/Ar) was used to reduce the sample at a flow of 50 ml min-1. The temperature was linearly increased at a rate of 20 °C min-1 up to 600 °C. After reaching 600 °C, the temperature was kept constant for 20 min. The water vapor formed during the TPR measurement was captured in a cold trap.
[bookmark: _Hlk121985750]Temperature-programmed CO2 desorption (TPD-CO2) was carried out on AutoChem II-2920 equipment (Micromeritics, Atlanta, GA, USA) connected online with a mass spectrometer (Stanford Research Systems, Prevac, Rogów, Poland). Before CO2 adsorption, catalysts (0.08 g) were heated up to 650 °C in He for 1 h (flow rate 50 ml min-1). The samples were then cooled and the adsorption of CO2 (50 mol.% CO2 in He) was carried out at 28 °C for 1 h. To remove physically adsorbed CO2, the samples were purified for 105 minutes in the helium stream (50 ml/min) at 28 °C. TPD-CO2 was carried out on a catalyst using helium as the carrier gas (50 ml min-1). CO2 desorption was induced by heating (20°C min-1) to a final temperature of 650 °C. The temperature was kept constant for 10 min.
[bookmark: _Hlk121986085]Temperature-programmed NO desorption (TPD-NO) was performed on AutoChem II 2920 (Micromeritics, USA). The RGA 200 quadrupole mass spectrometer (Stanford Research Systems, Prevac, Rogów, Poland) was used to monitor m/z = 32 (O2), m/z = 28 (N2), m/z = 30 (NO). At first, the sample (0.09 g) was activated at 650 °C for 1 h in He (50 ml min-1). The NO saturation step was carried out by changing the NO and Ar tracer concentrations in the reactor input from 0 to 0.998 mol. % NO and from 0 to 9800 ppm Ar in He and back to 0 ppm NO and Ar at 650 °C, and once again to 0.998 mol % NO and 9800 ppm Ar at atmospheric pressure. A total flow rate of 50 ml min-1 was applied just after activation. The sample was then cooled to 50 °C in the same atmosphere (NO + Ar in He) and a constant temperature of 50 °C was maintained for 30 min. NO was turned off and the sample was purged of physically adsorbed compounds by He flow (50 ml min-1) at 50 °C for 30 min. TPD-NO was carried out in He flow (50 ml min-1) in the temperature range 50-650 °C with a heating ramp of 20 °C min-1. The temperature was kept constant for 10 or 20 min.
The signals obtained from the mass spectrometer (MS) were smoothed and deconvoluted in OriginPro2018. For some runs, the MS signals were recalculated by a calibration procedure after applying known concentrations of calibration gases (480 ppm O2, 510 ppm N2, 778 ppm NO) after each measurement run. 
Nitrogen physisorption measurements were carried out on the 3Flex adsorption apparatus (Micromeritics, Atlanta, GA, USA). The samples were first degassed at 350 °C for 12 h and then nitrogen adsorption-desorption isotherms were measured at 77 K. The specific surface area was calculated according to the classical Brunauer-Emmett-Teller (BET) theory for the p/p0 range = 0.05-0.30. The pore size distribution was calculated from the adsorption branch of the nitrogen adsorption-desorption isotherm using the Barret-Joyner-Halenda (BJH) method, the empirical Broekhoff-De Boer standard isotherm and assuming cylindrical pore geometry.
The redox properties of the catalysts were investigated by measurement of work functions using the Kelvin Probe (KP) method. The experiments were carried out in a vacuum apparatus with a background pressure of 10−7kPa. Samples in wafer form (10 mm diameter, 100 mg weight) were measured at room temperature and vacuum. For the measurements, a KP 6500 reference electrode (McAllister Technical Services, Coeur d’Alene, Idaho, USA) with a work function φref = 4.1 eV was used. The work function of a sample was evaluated based on 20 independent values of the difference in the contact potential between the sample and the reference electrode.
Catalytic measurement
The catalytic decomposition of NO was carried out in a 6 mm internal diameter tubular stainless steel reactor in the temperature range of 560-700 °C under atmospheric pressure. The total flow rate was 49 ml min-1 (NTP), the catalyst bed contained 0.5 g of the catalyst with a particle size of 0.160-0.315 mm, leading to a gas hour space velocity (GHSV) of 5.88 l g-1h-1. The inlet gas contained 0.1 mol. % NO in nitrogen or 0.1 mol. % NO and 2 mol. % O2 in nitrogen. A temperature-controlled furnace heated the reactor. Before the first catalytic run, the catalyst was pretreated at 20 mol. % oxygen/ N2 mixture at 650 °C for 1 h. The reaction was then started and the catalytic decomposition of NO at 650 °C was measured for at least 24 h. After this period, when stable performance was observed, the conversion temperature dependence was initiated with a cooling rate of 5 ° C min -1 and catalyst activity was measured for 3 h at each temperature (640 °C, 620 °C, 600 °C, 580 °C and 560 °C). Then the stability of the catalyst at 650°C was checked and the catalyst was heated to 700 °C.  Finally, NO decomposition in an inert gas and in the presence of 2 mol. % of oxygen at 700 °C was measured. The steady-state NO concentration was used for the calculation of NO conversion.
Ultramat 6 (Siemens, Karlsruhe, Germany) was used for online NO analysis. The low-temperature NO2/NO converter (TESO Ltd., Prague, Czech Republic) was connected to the NO analyzer in bypass mode and periodically switched to conversion mode to analyze the sum of NOx and thus control the amount of NO2. The presence of N2O was checked on an FT-IR spectrometer (Antaris IGS, Nicolet, Prague, Czech Republic). The experimental error of NO conversion was determined by repeated measurements as ± 5% (absolute error).
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Figure S1. Pore size distribution evaluated from nitrogen physical adsorption for Co-Zn-Mn-Al mixed oxide catalysts: (a) Co3ZnMnAl group of catalysts, (b) Co3.5Zn0.5MnAl group of catalysts.
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[bookmark: _Hlk121987264]Figure S2. XRD patterns of catalysts precursors, * LDH—Co4.8Zn1.8Al2(OH)10(CO3) . 4 H2O (PDF-2 card no. 00-0051-0044).
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Figure S3. Deconvoluted XPS spectra of (a) Co 2p; (b) Mn 2p; and (c) O 1s for different mixed oxide catalysts. * Published data in [2].
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Figure S4. SEM (SE) micrographs of cobalt catalysts: (a) sample 2K/Co4MnAl; (b) sample 2K/Co3MgMnAl; and (c) sample 2K/Co3ZnMnAl.
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Figure S5. Temperature-programmed desorption of CO2 (TPD-CO2) of cobalt mixed oxide catalysts without potassium; * reference samples [3].


Table S1. Spinel lattice parameter a and mean coherent domain size Lc of prepared mixed oxide catalysts.
	Sample
	a (nm)
	Lc (311) a (nm)

	Co3.5Zn0.5nAl
	0.812
	24

	2K/Co3.5Zn0.5nAl
	0.815
	20

	4K/Co3.5Zn0.5nAl
	0.812
	22

	Co3ZnMnAl
	0.815
	16

	2K/Co3ZnMnAl
	0.814
	20

	4K/Co3ZnMnAl
	0.813
	20

	2K/Co3MgMnAl b
	0.825
	16

	2K/Co4MnAl c
	0.814
	21


a Mean coherence domain (approximately equal to crystallite size) calculated from Scherrer equation
b Reference sample 2K/Mg1 [3]
c Reference sample 2K/Mg0 [3]


Table S2. Surface concentrations of individual components of mixed oxide catalysts determined using X-ray photoelectron spectroscopy.
	Sample/Atomic %
	C 1s
	O 1s
	Co 2p
	Mn 2p
	Al 2p
	Na 1s
	K 2p
	Mg 2s
	Zn 2p

	2K/Co4MnAl
	24.21
	47.95
	9.92
	5.65
	7.67
	0.57
	4.02
	0
	0

	2K/Co3MgMnAl *
	29.63
	43.19
	5.92
	3.86
	10.42
	0.63
	2.47
	3.88
	0

	2K/Co3ZnMnAl
	25.93
	45.30
	7.00
	5.40
	6.28
	1.54
	4.89
	0
	3.65


* Reference sample [2]

Table S3. Turnover frequency of mixed oxide catalysts.
	Catalyst
	TOF (mol NO s-1 gCo-1) *108

	2K/Co3.5Zn0.5MnAl
	7.3

	4K/Co3.5Zn0.5MnAl
	7.3

	2K/Co3ZnMnAl
	8.9

	4K/Co3ZnMnAl
	7.7

	2K/Co3MgMnAl
	9.7

	2K/Co4MnAl
	5.1
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