Supplementary material

Table S1. Atomic coordinates, Wyckoff positions (Wyck.), site occupancies (Occ.), anisotropic displacement parameters U (Å2) and equivalent isotropic displacement factors Ueq (Å2) for mullite-2c.
	Atom
	Wyck.
	x
	y
	z
	Occ.a
	Ueq
	U11
	U22
	U33
	U12
	U13
	U23

	(Al,Fe)
	4a
	0
	0
	0
	0.928/0.072
	0.00581(17)
	0.0067(3)
	0.0061(3)
	0.0046(3)
	0.00056(16)
	-0.0001(2)
	0.00001(2)

	T1(Al,Si)
	4c
	0.14845(9)
	0.34020(8)
	0.25
	0.754/0.141
	0.0053(2)
	0.0055(4)
	0.0062(4)
	0.0041(3)
	0.0001(2)
	0
	0

	T2(Si,Al)
	4c
	0.14731(9)
	0.34232(8)
	0.75
	0.650/0.245
	0.0054(2)
	0.0052(4)
	0.0063(3)
	0.0048(3)
	-0.0009(2)
	0
	0

	T*1(Al)
	4c
	0.2626(8)
	0.2051(8)
	0.25
	0.105
	0.0064(15)
	0.005(3)
	0.002(2)
	0.012(3)
	-0.001(2)
	0
	0

	T*2(Al)
	4c
	0.2614(8)
	0.2040(8)
	0.75
	0.105
	0.0065(15)
	0.006(3)
	0.003(2)
	0.011(3)
	-0.000(2)
	0
	0

	O11
	4c
	0.36354(18)
	0.4180(2)
	0.25
	1.0
	0.0106(4)
	0.0098(7)
	0.0155(8)
	0.0065(6)
	-0.0070(6)
	0
	0

	O12
	4c
	0.35070(18)
	0.4245(2)
	0.75
	1.0
	0.0104(4)
	0.0091(7)
	0.0152(8)
	0.0068(7)
	-0.0045(6)
	0
	0

	O2
	8d
	0.12699(16)
	0.22235(16)
	-0.00895(14)
	1.0
	0.0108(3)
	0.0121(5)
	0.0101(5)
	0.0103(5)
	-0.0052(4)
	-0.0001(5)
	-0.0004(4)

	O3
	4c
	-0.0009(3)
	0.5064(3)
	0.25
	0.685
	0.0130(8)
	0.0128(13)
	0.0097(13)
	0.0163(13)
	0.0051(11)
	0
	0

	O41
	4c
	0.451(2)
	0.048(2)
	0.25
	0.105
	0.006(3)b
	-
	-
	-
	-
	-
	-

	O42
	4c
	0.452(2)
	0.049(2)
	0.75
	0.105
	0.005(3)b
	-
	-
	-
	-
	-
	-

	a Occupancies of the octahedral and tetrahedral sites were derived from EMPA. Occ(Al) = 1-Occ(Fe), the other partial occupancies result from Table 5 using x = 0.21 and scaling all equations in Table 5 by 1/4, e.g., Occ(T1(Al)) = (4-2·0.21-0.564)/4 = 0.754.
b Isotropic displacement parameters.






[bookmark: _GoBack]Table S2. Calculated powder X-ray diffraction data for mullite-2c. All reflections are listed with an observed intensity (Iobs) ≥ 1 %. The eight strongest lines are in bold.
	Icalc
(%)
	dcalc
(Å)
	h
	k
	l

	56
	5.392
	1
	1
	0

	1
	4.622
	0
	1
	1

	4
	3.780
	2
	0
	0

	65
	3.429
	1
	2
	0

	100
	3.392
	2
	1
	0

	18
	2.891
	0
	0
	2

	44
	2.696
	2
	2
	0

	52
	2.548
	1
	1
	2

	16
	2.429
	1
	3
	0

	2
	2.395
	3
	1
	0

	19
	2.296
	2
	0
	2

	61
	2.210
	1
	2
	2

	1
	2.200
	2
	1
	2

	22
	2.122
	2
	3
	0

	4
	2.108
	3
	2
	0

	1
	1.972
	2
	2
	2

	2
	1.924
	0
	4
	0

	7
	1.890
	4
	0
	0

	11
	1.844
	3
	1
	2

	2
	1.835
	4
	1
	0

	1
	1.797
	3
	3
	0

	7
	1.714
	2
	4
	0

	9
	1.703
	3
	2
	2

	13
	1.696
	4
	2
	0

	18
	1.601
	0
	4
	2

	7
	1.582
	4
	0
	2

	2
	1.567
	1
	4
	2

	1
	1.549
	4
	1
	2

	45
	1.526
	3
	3
	2

	1
	1.475
	2
	4
	2

	9
	1.463
	4
	2
	2

	22
	1.445
	0
	0
	4

	4
	1.425
	2
	5
	0

	7
	1.407
	5
	2
	0

	1
	1.396
	1
	1
	4

	1
	1.352
	3
	4
	2

	5
	1.348
	4
	4
	0

	14
	1.337
	1
	5
	2

	5
	1.332
	1
	2
	4

	7
	1.330
	2
	1
	4

	4
	1.320
	5
	1
	2

	2
	1.313
	3
	5
	0

	1
	1.282
	0
	6
	0

	15
	1.278
	2
	5
	2

	6
	1.274
	2
	2
	4

	13
	1.265
	5
	2
	2

	1
	1.264
	1
	6
	0

	4
	1.260
	6
	0
	0

	2
	1.243
	6
	1
	0

	4
	1.242
	1
	3
	4

	1
	1.237
	3
	1
	4

	2
	1.222
	4
	4
	2

	1
	1.214
	2
	6
	0

	1
	1.197
	6
	2
	0

	2
	1.195
	2
	3
	4

	1
	1.193
	4
	5
	0

	1
	1.192
	3
	2
	4

	4
	1.187
	5
	3
	2

	1
	1.148
	4
	0
	4

	1
	1.131
	6
	3
	0

	2
	1.120
	2
	6
	2

	1
	1.106
	6
	2
	2

	3
	1.105
	2
	4
	4

	1
	1.103
	4
	5
	2

	4
	1.100
	4
	2
	4

	2
	1.099
	5
	4
	2

	1
	1.056
	2
	7
	0

	3
	1.018
	1
	7
	2

	3
	1.015
	2
	5
	4

	4
	1.008
	5
	2
	4

	4
	1.008
	3
	7
	0

	2
	1.003
	7
	1
	2

	3
	0.996
	4
	6
	2

	2
	0.995
	7
	3
	0

	2
	0.992
	2
	7
	2

	3
	0.990
	6
	4
	2

	3
	0.986
	4
	4
	4

	2
	0.972
	3
	5
	4

	1
	0.968
	5
	3
	4

	1
	0.959
	0
	6
	4

	1
	0.954
	1
	8
	0

	1
	0.952
	1
	6
	4

	3
	0.950
	6
	0
	4

	2
	0.949
	1
	1
	6

	2
	0.945
	8
	0
	0

	2
	0.943
	6
	1
	4

	1
	0.938
	8
	1
	0

	1
	0.934
	2
	0
	6

	1
	0.932
	2
	8
	0

	1
	0.930
	2
	6
	4

	2
	0.928
	1
	2
	6

	2
	0.924
	6
	5
	2

	1
	0.922
	6
	2
	4

	1
	0.920
	4
	5
	4

	1
	0.913
	0
	8
	2

	2
	0.899
	6
	6
	0

	1
	0.894
	3
	1
	6

	1
	0.892
	8
	1
	2



