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Table S1. Catalytic performance of Ni-based catalysts for NH3 cracking under 1 atm.
	Ni wt%
	support
	promoter
	WHSV
(mL g-1h-1)
	GHSV
(h-1)
	T (℃)
	conv (%)
	ref

	63
	CeO2
	
	10000
	
	400
	22
	This work

	72
	YO1.5
	
	10000
	
	400
	26
	This work

	58
	Al2O3
	
	30000
	
	450
	15
	1

	10
	Al2O3
	
	240000
	80000
	500
	93
	2

	10
	Al2O3
	
	9000
	
	400
	32
	3

	58
	Al2O3
	Ce
	30000
	
	450
	28
	1

	5
	C
	
	
	13000
	400
	19
	4

	10
	GNP
	
	15000
	12000
	375
	17
	5

	58
	Al2O3
	La
	30000
	
	450
	26
	6

	20
	MgO
	La
	22000
	
	400
	28
	7

	7
	MCM-41
	
	36000
	
	500
	58
	8

	10
	CaNH
	
	15000
	
	400
	19
	9
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Fig. S1. (a) Time course of NH3 cracking over RNi5 (R = Ce or Y). (b) WHSV dependance of the conversion in NH3 cracking over CeNi5. As the WHSV increased, the activity decreased because of the shortening of the contact time between the catalyst and the NH3 molecule.
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Fig. S2. Insertion and deinsertion of oxygen in CeNi5 to enhance IM thermal decomposition at atomic scale.
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Fig. S3. Halder–Wagner plot of Ni phase in CeNi5 catalyst to determine CS. β is spread of integral peak width.
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Fig. S4. TDS spectra at a specific mass-to-charge (m/z) of 2 (H2), 17 (NH3), or 28 (N2) 
for RNi5 catalysts after NH3 reaction (R = Ce (a) or Y (b)).
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Fig. S5. Temperature dependence of the conversion in NH3 cracking over various Ni-based catalysts at a WHSV of 10000 mLNH3 gcat-1 h-1. The effect of BM is shown. 
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