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Experimental section
Preparation of CP-MnCe (f)
To prepare the catalyst, firstly 1.736 g of cerium nitrate hexahydrate [Ce(NO3)3·6H2O] and 1.432 g of manganese nitrate [Mn(NO3)2] were dissolved in 70 mL of deionized water and stirred for 10 minutes. In a separate beaker, 0.896 g of potassium hydroxide (KOH) was dissolved in 70 mL of deionized water and stirred for 10 minutes. Then, the potassium hydroxide solution was added dropwise into the mixed solution of cerium nitrate and manganese nitrate. The resulting solution was stirred at 60 ℃ for 120 minutes. After stirring, the solid was filtered, washed, and dried in an oven at 60 °C. Finally, the catalyst was calcined in air at 400 °C for 4 hours.
Preparation of IP-MnCe (f)
[bookmark: _Hlk104278055]To prepare the CeO2, a solution of 1.736 g of cerium nitrate hexahydrate [Ce(NO3)3·6H2O] in 70 mL of deionized water was stirred for 10 min. Separately, a solution of 0.448 g of potassium hydroxide (KOH) in 70 mL of deionized water was also stirred for 10 min. The potassium hydroxide solution was then added dropwise to the cerium nitrate solution and the resulting mixture was stirred at 60 ℃ for 120 min. The solid was filtered, washed, and dried at 60 °C, followed by calcination in air at 400 °C for 4 h to obtain CeO2 powder. To prepare the MnOx-CeO2 catalysts, 1.432 g manganese nitrate [Mn(NO3)2] was added to a beaker and the prepared CeO2 powder was added via incipient-wetness impregnation method. The impregnated solid was dried overnight at 60 °C, and then calcined in air at 400 °C for 4 h.
Preparation of RH-MnCe (f)
[bookmark: _Hlk104732615]0.868 g of cerium nitrate hexahydrate [Ce(NO3)3·6H2O] and 0.199 g of manganese nitrate [Mn(NO3)2] were dissolved in 10 mL of deionized water and stirred for 10 minutes. Separately, 0.2282 g of potassium permanganate (KMnO4) was dissolved in 30 mL of deionized water and stirred for 10 minutes, and 0.448 g of potassium hydroxide (KOH) was dissolved in 30 mL of deionized water and stirred for 10 minutes. The potassium permanganate solution and potassium hydroxide solution were then added simultaneously to the mixed solution of cerium nitrate and manganese nitrate to adjust the pH to 8. The resulting solution was stirred at 60 ℃ for 30 minutes, and then transferred to a hydrothermal reactor and heated to 180 ℃ for 20 hours. After cooling to room temperature, the solid was filtered, washed, and dried in an oven at 60 °C. Finally, the catalyst was calcined in air at 400 °C for 4 hours. The concentration of cerium nitrate hexahydrate and manganese nitrate was adjusted for different Mn/Ce ratios, while the amount of KMnO4 was kept constant.
[bookmark: _Hlk106355525]High-temperature hydrothermal treatment 
The newly prepared catalysts were placed in a quartz tube padded with quartz wool and inserted into the reaction furnace. Water vapor was then introduced at 750 ℃ for 12 hours. Catalysts that were freshly prepared using different methods were labelled as "f", whereas the corresponding catalysts that were hydrothermally treated were labelled as "h".
Preparation of MnCe/cordierite
Preparation of alumina sol. A solution was made by dissolving 150 g of nitric acid in 2850 g of deionized water. 198 g of pseudo-boehmite was then added to the nitric acid solution, and the resulting mixture was stirred until it was homogeneous.
Preparation of binder. A solution was made by dissolving 30 g of polyethylene glycol in 60 mL of aluminium sol, and the resulting mixture was stirred until it was homogeneous. 
Impregnation. To prepare the catalyst, 5 g of powdered catalyst was mixed with 30 mL of deionized water, followed by the addition of 9 mL of binder. The mixture containing the catalyst was stirred well and heated to 60 °C for 6 hours. Afterward, cordierite was thoroughly impregnated with the mixture and dried in an oven at 100 °C for 6 hours. The cordierite was then impregnated with the mixture once more and dried overnight at 100 °C. Finally, it was calcined at 550 °C for 3 hours.
Catalyst activity evaluation
In the fixed-bed reactor, 20-40 mesh catalysts (0.1 g) were used to perform the oxidation of ethyl acetate. The ethyl acetate was introduced into the reactor with a concentration of 1000 ppm via air, and the mass velocity was 30000 mL/(gcat·h). The gas chromatography (GC) equipped with an FID detector was used to measure the online products. Additionally, the outlet gas was introduced into a methanation reactor connected to another FID detector to verify the production of CO and CO2. 
Characterization of catalysts
The catalysts were analysed using X-ray diffraction (XRD) with a Rigaku Ultima IV X-ray diffractometer from Rigaku, Japan. The analysis was conducted with the following conditions: a Cu Kα X-ray source (λ = 0.15418 nm), 40 kV voltage, 30 mA current, 5° < 2θ < 90° detection range, and 10°/min scanning speed. The specific surface area of the sample was obtained by processing the data from the N2 adsorption-desorption analysis (BET), which was conducted using a TriStar II 3020 automatic physical adsorption instrument manufactured by the Micromeritics Company in the United States, following the Brunauer-Emmett-Teller (BET) method. Additionally, the hydrogen temperature-programmed reduction experiment (H2-TPR) analysis was performed using an Auto Chem II 2920 automatic temperature programmed chemisorption instrument produced by the Micromeritics Instrument Company in the United States. The H2-TPR spectra were exported for subsequent analysis after being obtained by Hai Xin SE Pu Instrument Co., Ltd. The scanning electron microscopy (SEM) was conducted using a Zeiss SUPRA 55 field emission scanning electron microscope. During the X-ray photoelectron spectroscopy (XPS) analysis of the catalysts, a K-Alpha spectrometer manufactured by Thermo Fisher Scientific was used with Al-Kα serving as the X-ray excitation source. The binding energies of the elements were corrected using the binding energy of carbon C 1s (Eb = 284.6 eV) as the reference value. The XPS Fitting software was used to obtain the valence content and peak area of the elements. O2-TPD measurements of the catalysts were performed using a homemade apparatus with mass spectrometry. The catalysts (100 mg) were pretreated with He flow (30 mL/min) at 300 ℃ for 60 minutes to remove physically adsorbed molecules, then cooled down to 50 ℃. Subsequently, a 10% O2/He flow (30 mL/min) was introduced for 60 minutes, followed by purging with pure He (30 mL/min) for 45 minutes at 50 ℃ to remove the O2. Finally, the temperature was increased to 850 ℃ with a ramp rate of 10 ℃/min in a flowing He stream, and the fraction signal with m/z = 32 was used.
Calculation Setups
[bookmark: _Hlk131456959]Version 6.6 of the Quantum ESPRESSO electronic structure code (Giannozzi et al. 2009, Giannozzi et al. 2017) was used for all spin-polarized density functional theory (DFT) calculations. Van der Waals correction was included using Grimme's D3 method (Grimme et al. 2010, Caldeweyher et al. 2017), while the projector augmented wave (PAW) method was employed to describe the interactions between the ion cores and electrons (Blöchl 1994). The generalized gradient approximation with a Hubbard parameter (Dudarev et al. 1998) (DFT + U) based on the Perdew-Burke-Ernzerhof functional (Perdew et al. 1996) was used to treat electron exchange-correlation. Due to the limitations of DFT in representing the nature of Ce 4f electrons and d-states of metal oxides (Krcha et al. 2012, Carey and Nolan 2016), a U value of 6.3 eV was utilized, as documented by Jiang et al (Jiang et al. 2005). A plane wave basis set with a cutoff energy of 400 eV was employed, and Brillouin zone sampling was restricted to the Γ point. The Gaussian smearing model with σ = 0.01 was used to integrate the Brillouin zone. During the calculations, all atoms were allowed to fully relax, with convergence of the structural optimization determined when the maximum forces on unconstrained atoms were less than 0.005 eV/Å. The optimized structures were visualized using VESTA (Momma and Izumi 2011).



Results and discussion
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Figure S1 CO2 yield using MnOx-CeO2 catalysts prepared by different methods in the oxidation of ethyl acetate: (a) fresh catalysts, (b) hydrothermally treated catalysts (750 ℃ and 9% steam for 12 h).
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Figure S2 SEM images of the fresh MnOx-CeO2 prepared by different methods: (a) IP-MnCe (f), (b) CP-MnCe (f), (c) RH-MnCe (f); SEM images of MnOx-CeO2 after the hydrothermal treatment: (d) IP-MnCe (h), (e) CP-MnCe (h), (f) RH-MnCe (h). The scale bar is 200 nm.
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Figure S3 N2 adsorption and desorption isotherms of MnOx-CeO2 catalysts prepared by different methods: (a) before the hydrothermal treatment; (b) after the hydrothermal treatment.

Table S1 Textural parameters of MnOx-CeO2 before and after the hydrothermal treatment
	Catalysts
	SBET (m2/g)
	VBJH (cm3/g)
	D (nm)

	CP-MnCe (f)
	67.7
	0.26
	14.7

	CP-MnCe (h)
	0.8
	0.02
	183.0

	RH-MnCe (f)
	69.7
	0.39
	21.5

	RH-MnCe (h)
	5.8
	0.04
	44.4

	IP-MnCe (f)
	37.4
	0.08
	10.1

	IP-MnCe (h)
	2.2
	0.01
	49.3
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[image: ]Figure S4 XPS spectra of MnOx-CeO2 catalysts prepared by different methods: (a, c, e) fresh catalyst; (b, d, f) after the hydrothermal treatment. 








Table S2 Relative percentages of surface valence states of different catalysts.
	Catalysts
	Ce3+/
(Ce3++Ce4+) (%)
	Mn4+/
(Mn4++Mn3+) (%)
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Osurface/
(Osurface+Olattice) (%)

	CP-MnCe (f)
	25
	42
	41

	CP-MnCe (h)
	16
	24
	31

	RH-MnCe (f)
	25
	42
	40

	RH-MnCe (h)
	20
	35
	34

	IP-MnCe (f)
	23
	40
	27

	IP-MnCe (h)
	14
	16
	30




The XPS spectra of Mn 2p before and after the high-temperature hydrothermal treatment of the catalysts are shown in Figure S4a and S4b, respectively. The peaks with a binding energy of 642 eV and 643 eV represent the Mn3+ and Mn4+ species, respectively (Wang et al. 2012). The area ratio was used to calculate the relative Mn content in different valence states. As stated in Table S2, the Mn4+/(Mn3+ + Mn4+) ratios of IP-MnCe (f), CP-MnCe (f), and RH-MnCe (f) are 40%, 42%, and 42%, respectively. After the hydrothermal treatment, the relative content of Mn4+ on the surface of the catalysts prepared by all three methods decreased, but the catalysts prepared by the redox method (RH-MnCe) experienced the smallest reduction. According to previous studies, Mn4+ species are more favourable for catalytic reactions (Azalim et al. 2011), and therefore the RH-MnCe (h) catalysts are capable of maintaining high catalytic activity.
The O 1s XPS spectra of the MnOx-CeO2 catalysts before and after hydrothermal treatment are presented in Figure S4c and S4d. The first peak at 529 eV is associated with lattice oxygen, while the second peak is attributed to surface adsorbed oxygen and reactive oxygen species such as O22- and O-. The high binding energy peaks are due to the surface adsorbed hydroxyl groups and water. The fitted results indicate that the relative content of surface oxygen species of IP-MnCe(f), CP-MnCe(f), and RH-MnCe(f) were 27%, 41%, and 40%, respectively, which is closely related to their catalytic activity. After the hydrothermal treatment, a decrease in the relative content of surface oxygen species is observed for both CP-MnCe (31%) and RH-MnCe (34%), while IP-MnCe shows a slight increase (30%).
The Ce 3d XPS spectra of the MnOx-CeO2 catalysts before and after hydrothermal treatment are displayed in Figure S4e and S4f. Previous studies have reported that Ce4+ species correspond to peaks at 882.1, 888.7, 897.6, 900.4, 906.6, and 916.0 eV (Larachi et al. 2002, Li et al. 2011, Zhang et al. 2016), while Ce3+ species are assigned to the peaks at 885.1 and 903.6 eV. Interestingly, after the hydrothermal treatment, a high percentage of Ce3+ species were observed on the surface of RH-MnCe (h), consistent with the Mn4+ contents. The interaction between CeO2 and MnOx allowed for the redox pairs of Ce4+/Ce3+ and Mn4+/Mn3+ to interchange, facilitating oxygen transfer in redox cycles and resulting in high catalytic performance.











Table S3 Catalytic activities of MnOx-CeO2 catalysts for the oxidation of ethyl acetate with different Mn/Ce ratios.
	Catalysts
	T20 (°C)
	T90 (°C)
	T90 (h) - T90 (f) (°C)

	MnO2-f
	210
	230
	70

	MnO2-h
	260
	290
	

	CeO2-f
	210
	240
	125

	CeO2-h
	290
	365
	

	3Mn1Ce-f
	200
	240
	50

	3Mn1Ce-h
	240
	290
	

	1Mn1Ce-f
	210
	225
	30

	1Mn1Ce-h
	240
	255
	

	1Mn3Ce-f
	210
	225
	120

	1Mn3Ce-h
	270
	345
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Figure S5. Activity evaluation diagram of MnOx-CeO2 catalysts prepared by redox-precipitation method with different Mn/Ce ratios for the catalytic oxidation of ethyl acetate: (a) fresh catalysts, (b) hydrothermally treated catalysts
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Figure S6 CO2 yield using MnOx-CeO2 catalysts prepared by redox-precipitation method with different Mn/Ce ratios for the catalytic oxidation of ethyl acetate: (a) fresh catalysts, (b) hydrothermally treated catalysts

The activity of all the fresh catalysts in the oxidation of ethyl acetate was found to be similar, as shown in Figure S5. The corresponding CO2 selectivity can be seen in Figure S6. Table S3 indicates that the Mn/Ce ratio has a negligible effect on T20 and T90. Following the hydrothermal treatment, the T90 values of the catalysts increased in the order of 1Mn1Ce-h < 3Mn1Ce-h = pure MnO2-h < 1Mn3Ce-h < pure CeO2-h. It is evident that 1Mn1Ce-h retained the highest activity, while the ethyl acetate conversions of 1Mn3Ce and pure CeO2 did not reach 99%. Hence, the hydrothermal stability of the catalysts can be ranked in the order of 1Mn1Ce > 3Mn1Ce > MnO2 > 1Mn3Ce > CeO2.
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Figure S7 XRD patterns of MnOx-CeO2 catalysts prepared by redox-precipitation method with different Mn/Ce ratios (a) before and (b) after the hydrothermal treatment.
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Figure S8. SEM images of MnOx-CeO2 catalysts prepared by redox-precipitation method with different Mn/Ce ratio. Fresh catalysts: (a) MnO2-f, (c) CeO2-f, (e) 3Mn1Ce-f, (g) 1Mn3Ce; hydrothermally treated catalysts: (b) MnO2-h, (d) CeO2-h, (f) 3Mn1Ce-h, (h) 1Mn3Ce-h. The scale bar is 200 nm.
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Figure S9. N2 adsorption-desorption isotherms of MnOx-CeO2 catalysts prepared by redox-precipitation method: (a) before and (b) after hydrothermal treatment.

Table S4 Textural parameters of fresh MnOx-CeO2.
	Catalysts
	SBET (m2/g)
	VBJH (cm3/g)
	D (nm)

	3Mn1Ce-f
	105.7
	0.29
	10.9

	3Mn1Ce-h
	4.3
	0.02
	22.5

	1Mn1Ce-f
	69.7
	0.39
	21.5

	1Mn1Ce-h
	5.8
	0.04
	44.4

	1Mn3Ce-f
	124.4
	0.24
	8.4

	1Mn3Ce-h
	2.4
	0.02
	147.7

	MnO2-f
	31.9
	0.23
	29.6

	MnO2-h
	1.2
	0.01
	179.0

	CeO2-f
	65.6
	0.14
	9.0

	CeO2-h
	2.4
	0.06
	106.0


[bookmark: _Toc38924811][bookmark: _Hlk78232754]
[image: ]
Figure S10 H2-TPR curves of (a) fresh and (b) hydrothermally treated MnOx-CeO2 catalysts prepared by redox-precipitation method.

The XRD patterns of the fresh MnOx-CeO2 catalysts are displayed in Figure S7a. The diffraction peaks at 12.5, 25.2, 37.3, and 66.0° correspond to the δ-MnO2 crystal structures, indicating the presence of MnO2-f. The standard cubic fluorite structure of CeO2 was also observed. For 3Mn1Ce-f, both CeO2 and manganese species characteristic peaks were detected. As the manganese content decreased (1Mn1Ce and 1Mn3Ce), no MnOx characteristic peaks were found.
The XRD patterns of the MnOx-CeO2 catalysts after the hydrothermal treatment are presented in Figure S7b. The pure MnO2 transformed into pure cryptomelane, and the increased peak intensity suggests the agglomeration of MnOx particles. The post-hydrothermal pure CeO2 and MnOx-CeO2 catalysts retained the characteristic peaks of CeO2 with sharper diffraction peaks, indicating an increase in particle size. However, 1Mn1Ce-h only showed a low-intensity diffraction peak belonging to Mn3O4, while 3Mn1Ce-h showed significantly more peaks related to KMn8O16.
The SEM images of the catalysts before and after hydrothermal treatment are presented in Figure S8. The surface morphologies of the MnOx-CeO2 catalysts were found to be influenced by the Mn/Ce molar ratios. MnO2-f had spherical flower-like shapes which sintered and collapsed into smooth rods and flakes after the hydrothermal treatment. CeO2-f exhibited stacked thin layers that transformed into uneven agglomerated blocks (CeO2-h). On the other hand, 3Mn1Ce-f had uniformly dispersed cotton-like shapes comprising loosely packed, small particles that aggregated into particles for 3Mn1Ce-h. The morphology of 1Mn1Ce-f (Figure S2) showed flakes and cotton-like shapes which shrank and mildly agglomerated during the hydrothermal treatment. For the 1Mn3Ce-f catalyst, thick cotton-like structures were observed, and the hydrothermal treatment caused them to sinter and agglomerate into rough globs with large particles stacked together. Overall, MnO2 catalysts were observed to undergo the most significant morphology change during the hydrothermal treatment, while the addition of Ce helped to retain the morphology of the catalysts during the high-temperature hydrothermal process.
The specific surface area and pore size distribution of the catalysts were determined using N2 physical adsorption. Figure S9 presents the N2 adsorption-desorption isotherms of the MnOx-CeO2 catalysts, while Table S4 summarizes their corresponding parameters, including the specific surface area and average pore size. All the catalysts displayed the typical characteristics of the type IV isotherm with the H3 hysteresis loop. However, the specific surface area and pore volume of all the treated catalysts were much lower than those of the fresh catalysts, indicating that the catalytic activity was not primarily influenced by the specific surface area and pore structure of the catalysts.
H2-TPR was used to analyse the redox behaviour of the MnOx-CeO2 catalysts. The results are shown in Figure S10a for the fresh catalysts. The reduction peak intensity of CeO2 was much lower than the other catalysts. It was reported by Trovarelli (Trovarelli 1996) that the low-temperature peak at 446 °C is attributed to the reduction of CeO2 surface oxygen in CeO2 catalysts. MnO2 in its fresh state showed a strong peak at 360 °C and a weak broad peak at 490 °C. When Ce was added to MnO2 (Mn3Ce1), the main reduction peak of MnO2 split into two peaks, and the intensity decreased due to the reduction in Mn content. However, increasing the Ce content further to a Mn/Ce ratio of 1 greatly increased the intensity of the reduction peak, making it the highest among the MnCe catalysts. This indicates that the synergistic effect between Mn and Ce played a significant role in the reduction of MnOx.
[bookmark: _Hlk106360073]The H2-TPR curves of the MnOx-CeO2 catalysts after the high-temperature hydrothermal treatment are presented in Figure S10b. The reduction peak shape of MnO2-h at low temperature was comparable to that of the corresponding fresh catalysts, but the peaks shifted to a higher temperature (443 °C). This shift may be due to the conversion of MnO2 into cryptomelane during the hydrothermal process. CeO2-h and 1Mn3Ce-h almost did not show any reduction peaks in the range of 100 ℃~700 ℃. 3Mn1Ce-h exhibited a weak peak at 300 °C and a reduction peak at 408 ℃, while 1Mn1Ce-h displayed a small broad peak at 280 ℃ and a reduction peak at 416 ℃, which had the highest intensity among all the treated catalysts. The peak at 416 °C was likely due to the reduction of Mn3O4, which had a strong interaction with Ce. 
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Figure S11. XPS spectra of catalysts prepared by redox-precipitation method with different Mn/Ce ratio: (a, c, e) fresh catalyst; (b, d, f) after the hydrothermal treatment.




Table S5 Relative percentage content of surface valence states of different catalysts.
	Catalysts
	Ce3+/
(Ce3+ + Ce4+) (%)
	Mn4+/
(Mn4+ + Mn3+) (%)
	Osurface/
(Osurface + Olattice) (%)

	3Mn1Ce-f
	25
	43
	38

	3Mn1Ce-h
	18
	28
	36

	1Mn1Ce-f
	25
	42
	40

	1Mn1Ce-h
	20
	35
	38

	1Mn3Ce-f
	23
	42
	37

	1Mn3Ce-h
	15
	16
	36



To analyse the impact of Mn/Ce ratio on catalyst hydrothermal stability, XPS was used to study the valence states of O, Mn, and Ce in MnOx-CeO2 catalysts. Figure S11a and S11b show the Mn 2p XPS spectra of fresh and post-hydrothermal catalysts with different Mn/Ce ratios. The Mn4+/(Mn3+ + Mn4+) ratios of 3Mn1Ce-f, 1Mn1Ce-f, and 1Mn3Ce-f were found to be 43%, 42%, and 42%, respectively (Table S5). After the hydrothermal treatment, these ratios decreased in the order of 1Mn1Ce-h > 3Mn1Ce-h > 1Mn3Ce-h. This suggests that 1Mn1Ce-h catalysts retained more Mn4+ species on the surface, making them more effective at catalyzing the oxidation of ethyl acetate to CO2 and H2O at lower temperatures. This is because Mn4+ species have strong oxidizing ability, which promotes the generation of reactive oxygen species. Figure S11c and S11d show the O 1s XPS spectra of catalysts with different Mn/Ce ratios before and after hydrothermal treatment, indicating that the surface oxygen content is not significantly affected by either the Mn/Ce ratio or the treatment, with the relative content of adsorbed oxygen species in the range of 36-40%.
The Ce 3d XPS spectra of the catalysts with different Mn/Ce ratios before and after the hydrothermal treatment are shown in Figure S11e and S11f. The Ce3+/(Ce4+ + Ce3+) ratio for 3Mn1Ce-f, 1Mn1Ce-f, and 1Mn3Ce-f was found to be 25%, 25%, and 23%, respectively. After the hydrothermal treatment, the relative content decreased in the order of 1Mn1Ce-h > 3Mn1Ce-h > 1Mn3Ce-h. This trend was similar to the trend observed for Mn4+, indicating that Ce can help maintain the percentage of Mn4+. As a result, the transferability of oxygen is enhanced, leading to improved activity of the catalysts for the oxidation of ethyl acetate.

[image: ]
Figure S12 Effect of Ce doping on the adsorption of ethyl acetate. (a) the geometry structure of Ce-doped Mn3O4 with ethyl acetate adsorbed on the surface, (b) the adsorption energy of ethyl acetate on the surface of Mn3O4 with different Ce doping levels. 
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Figure S13 Catalytic Activity of MnOx-CeO2 Catalysts for Oxidation of Ethyl Acetate.

[bookmark: _Hlk106360213]The catalytic performance of fresh and 400 ℃ treated RH-MnCe catalysts are compared in Figure S13. RH-1Mn1Ce(f) ignited quickly with T20 = 210 ℃, T90 = 225 ℃, and T99 = 240 ℃. The activity of the hot steam treated catalysts remained comparable to that of the fresh catalysts, with the same T20, T90, and T99, indicating that the hydrothermal treatment at 400 °C did not damage the structure of the MnOx-CeO2 catalysts. This suggests that the MnOx-CeO2 catalysts prepared by the redox hydrothermal method with a Mn/Ce ratio of 1:1 exhibit superior hydrothermal stability.
Table S6 Loading of MnCeOx in MnCe/cordierite catalysts.
	Catalyst
	Loading/%
	Ultrasonic detachment/%
	Net load/%

	MnCe/cordierite
	19.14
	0.91
	18.23




[image: ]
Figure S14 (a) Catalytic activity of MnCe/cordierite catalysts for the oxidation of ethyl acetate; (b) stability of MnCe/cordierite catalysts under ethyl acetate oxidation conditions.

Table S6 shows the loading of the RH-MnCe in MnCe/cordierite catalysts. It can be observed that the loading reaches 19.14%. The catalysts were placed in an ultrasonic cleaner for 15 min and then dried in an oven at 100 °C before weighing. The detachment of RH-MnCe was only 0.91% which suggests that the powdered MnCe catalysts were successfully supported on the cordierite carrier. The MnCe/cordierite catalysts were evaluated in the oxidation of ethyl acetate, and the corresponding performance are shown in Figure S14a. The MnCe/cordierite catalysts ignited at 200 °C, and the conversion of ethyl acetate reached 90% at 285 °C. The ethyl acetate was completely converted into CO2 and H2O at 330 °C. The stability of MnCe/cordierite catalysts were then tested in continuous reactions at 300 °C and 400 °C for 50 h (Figure S14b). The catalytic activity of the MnCe/cordierite catalysts remained stable throughout the 50-h reaction. At 300 °C with a weight hourly space velocity (WHSV) of 30000 mL/(gcat·h), the conversion of ethyl acetate sustained at about 95%.
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