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Figure S1 (a) Schematic diagram of the experimental column; (b) Schematic diagram of the dynamic column experimental setup.
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Figure S2. Full XRD spectrum fitting results of the products of heated pyrite in Ar gas held at (a) 600 °C, (b) 700 ° C and (c) 800 ° C for 1 h. (d) pyrite and its calcination at 600 ° C for (e) 30 min, (f) 120 min, (g) 140 min, (h) 160 min and (i) 180 min. 
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Figure S3 Digital photographs of (a) pyrite, (b) high-purity monoclinic pyrrhotite and (c) hexagonal pyrrhotite.


Table S1. Composition analysis of pyrite and monoclinic pyrrhotite by ICP method
	Elements
	Pyrite
	Monoclinic Pyrrhotite
	Hexagonal Pyrrhotite

	content（mass%）
	Fe
	46.67
	60.51
	61.17

	
	S
	53.33
	39.49
	38.83





Table S2. Specific surface area and pore parameters of pyrite, monoclinic pyrrhotite and hexagonal pyrrhotite
	Sample
	Specific surface area（m2/g）
	Pore volume
（cc/g）
	Pore diameters
（nm）

	Pyrite
	0.723
	0.002
	1.118

	Monoclinic Pyrrhotite
	1.338
	0.004
	1.182

	Hexagonal Pyrrhotite
	1.042
	0.003
	1.185





Table S3. XRD Rietveld refinement parameters of pyrite, monoclinic pyrrhotite and hexagonal pyrrhotite
	Samples
	Pyrite
	Monoclinic pyrrhotite
	Hexagonal pyrrhotite

	Space groups
	Pa-3
	[bookmark: OLE_LINK60]C2/c
	P63/mmc

	crystal system
	Cubic
	Monoclinic
	Hexagonal

	a/b/c (Å)
	5.4190
	11.9137/ 6.8725/ 12.9056
	3.4625/ 3.4625/ 5.7718

	α/β/γ (°)
	90°
	β=118.018°
	γ=120°

	V (Å3)
	159.133
	932.833
	59.926

	Rwp
	11.50
	12.50
	9.38

	Rp
	7.81
	9.07
	6.86




Table S4. Fe and S occupancy in pyrite, monoclinic pyrrhotite and hexagonal pyrrhotite.
	Samples
	Pyrite
	Monoclinic pyrrhotite
	Hexagonal pyrrhotite

	Fe site occupancy
	1
	0.870
	0.887

	S site occupancy
	0.997
	0.956
	0.977
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