Table S1. Calculated Mössbauer parameters for binary and ternary mixed metal oxides
	Sample
	Components
	IS, mm/s
	QS, mm/s
	Heff, T
	FWHM, mm/s
	G, %

	ZF-4MA
	Db
	0.32
	0.44
	-
	0.43
	100

	ZF-TS
	Db
	0.33
	0.44
	-
	0.43
	100

	CF-TS


	Sx1-spinel
Sx2-spinel
Sx3-spinel
	0.392

0.288

0.360
	-0.012

0.004

-0.081
	51.14

47.68

45.91
	0.470

0.441

0.809
	27
55

18

	CF-4MA
	Sx1-spinel
Sx2-spinel
Sx3-spinel
	0.391

0.292
0.367
	-0.015

-0.001
-0.042
	51.19

48.54
46.03
	0.475

0.445
0.782
	28

54
18

	ZC31/4 
	Sx1-α-Fe2O3
Sx2-spinel

Db-SPM
	0.36

0.33

0.33
	-0.09

0.03

0.56
	51.5

24.6

-
	0.39

1.39

0.54
	17

50

33

	ZC11/4 
	Sx1-α-Fe2O3
Sx2-spinel

Db-SPM
	0.36

0.32

0.33
	-0.09

0.02

0.52
	51.5

21.4

-
	0.41

1.18

0.46
	18

54

28

	  ZC13/4 
	Sx1-α-Fe2O3
Sx2-spinel

Db-SPM
	0.37

0.34

0.33
	-0.09

0.03

0.48
	51.5

20.0

-
	0.36

1.12

0.43
	20

42

38

	ZC31/8
	Sx1-α-Fe2O3
Sx2-spinel

Db-SPM
	0.37

0.36

0.33
	-0.09

0.05

0.53
	51.4

25.8

-
	0.37

1.29

0.52
	18

52

30

	ZC11/8
	Sx1-α-Fe2O3
Sx2-spinel

Db-SPM
	0.37

0.34

0.34
	-0.09

0.03

0.53
	51.3

19.4

-
	0.41

1.40

0.50
	19

55

26

	ZC13/8
	Sx1- Fe3+tetra -spinel

Sx2 Fe3+octa - spinel
	0.27

0.38
	0.00

0.00
	51.3

48.5
	0.54

0.76
	62

37


