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Figure S1 (a) Nitrogen sorption isotherms of Ru/Y2O3, Ru/5%K-Y2O3 and Ru/10%K-Y2O3 samples, (b) CO2-TPD profiles of Y2O3, 5%K-Y2O3 and 10%K-Y2O3 supports.
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Figure S2 NH3 conversion plots at different temperatures as a function of WHSV over Ru/5% K-Y2O3 catalyst.

.

Table S1 The physiochemical properties of Ru/Y2O3, Ru/5%K-Y2O3 and Ru/10%K-Y2O3 samples.

	Samples
	Specific surface area (m2 gcat−1)
	Support weak basic sites (<330 ゜C) (mmol gcat-1)
	Support strong basic sites (>330 ゜C (mmol gcat-1)

	Ru/Y2O3
	52.3
	0.1
	0.27

	Ru/5%K-Y2O3
	49.7
	0.02
	0.46

	Ru/10%K-Y2O3
	49.1
	0.03
	0.42


Table S2 NH3 conversion over different supported Ru catalysts at 450 ºC (WHSV=30000 mL gcat−1 h−1).

	Catalyst
	Method
	Ru loading (wt. %)
	conversion (%)
	H2 formation rate

(mmol gcat−1 min−1)
	H2 formation rate

(mmol gRu−1 min−1)
	References

	Ru/Al2O3
	IMa
	10
	31.5
	9.7
	96.6
	[1]

	Ru/SiO2
	IMa
	10
	34.5
	10.6
	105.8
	[1]

	Ru/CNTs
	IMb
	4.8
	43.3
	13.3
	276.7
	[2]

	K‒Ru/CNTs
	IMb
	4.8
	97.4
	29.9
	622.4
	[2]

	Ru/MgO
	IMb
	4.8
	30.8
	9.4
	196.8
	[2]

	Ru/TiO2
	IMb
	4.8
	27.2
	8.3
	173.8
	[2]

	Ru/Al2O3
	IMb
	4.8
	23.3
	7.1
	148.9
	[2]

	Ru/AC
	IMb
	4.8
	28.7
	8.8
	183.4
	[2]

	Ru/MgO
	Polyol reduction
	2.8
	41.3
	12.7
	452.4
	[3]

	Ru/MgO
	DPc
	3.5
	56.5
	18.9
	545.2
	[4]

	Ru/Y2O3
	precipitation
	5.0
	83.7
	25.7
	513.5
	

[5] ADDIN EN.CITE 

	Ru@La-ZrO2
	IMa
	3.0
	40.0
	13.7
	456.7
	[6]

	K-Ru/Mg2Al-LDO
	IMa
	4.6
	42.7
	14.3
	310.9
	[6]

	Ru/c-MgO
	DPc
	2.9
	75.0
	25.1
	865.5
	[6]

	Ru/La0.33Ce0.67
	IMa
	1.8
	79.3
	26.5
	1472.2
	[6]

	Ru/c-Y2O3
	IMa
	2.8
	74.4
	24.9
	859.0
	[7]

	Ru/c-Y2O3
	IMa
	4.8
	93.9
	31.5
	656.3
	[7]

	Ru/5%K-Y2O3
	DPc
	2.8
	93.5
	31.4
	1072.1
	This work


a Prepared by wetness incipient impregnation with water as solvent.

b Prepared by wetness incipient impregnation with acetone as solvent.

c Prepared by deposition‒precipitation method.

Table S3 Quantitative results of H2-TPR plots of Y2O3, Ru/Y2O3 and Ru/5%K-Y2O3 samples.

	Samples
	H2 consumption quantities/mmol gcat-1

	
	<213 ゜C
	213~472゜C
	>472 ゜C

	Y2O3
	-
	-
	0.05

	Ru/Y2O3
	-
	1.78
	-

	Ru/5%K-Y2O3
	0.30
	1.24
	0.64
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