Table 1 Suggested mathematical modeling of reaction kinetics
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	Mechanism
	
The integral form of reaction mechanism 

	D1
	1D internal diffusion
	


	D2
	2D internal diffusion
	


	D3
	3D internal diffusion
	


	D4
	3D internal diffusion(Ginstling–Brounshtein equation)
	


	A1
	1D formation and growth of nuclei
	


	A2
	2D formation and growth of nuclei
	


	A3
	3D formation and growth of nuclei
	


	A4
	4D formation and growth of nuclei
	


	R1
	2D phase-boundary-controlled reaction
	


	R2
	3D phase-boundary-controlled reaction
	


	P1
	Power law
	


	P2
	Power law
	


	P3
	Power law
	


	P4
	Power law
	


	Au
	Autocatalytic reaction
	



Table 2 Reaction parameters and mechanisms of oxide reduction with H2
	Process
	Temperature range (°C)
	Activation energy (kJ∙min-1)
	Published activation energy (kJ∙min-1)
	Mechanism

	NiO → Ni
	280–657
	87.8
	90.8 [4]
	phase-boundary reaction.

	Fe2O3 → Fe3O4
Fe3O4 → Fe
	340–430
430–592
	185.1
53.8
	107 [13]
54 [14]
	phase-boundary reaction 
4D formation and growth of nuclei

	NiFe2O4 → Fe/Ni
	320–632
	69.4
	62.6 [11]
	autocatalytic reaction

	Fe2O3 + NiO → Fe/Ni
	280–415
415–600
	71.3
	
	phase-boundary reaction and autocatalytic reaction
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