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Table A1: Lattice parameters for the samples, synthesized by ceramic sintering.

	Sample
	X(Al)
	a (Å)
	b (Å)
	c (Å)
	Volume (Å3)

	C4AF_00
	0,00
	5,4260(5)
	14,7630(21)
	5,5970(6)
	448,34

	C4AF_10
	0,10
	5,4185(6)
	14,7320(22)
	5,5959(7)
	446,69

	C4AF_20
	0,20
	5,4119(6)
	14,7061(21)
	5,5951(8)
	445,30

	C4AF_30
	0,30
	5,4068(7)
	14,6921(23)
	5,5943(8)
	444,33

	C4AF_45
	0,45
	5,3968(6)
	14,6538(22)
	5,5919(9)
	442,23

	C4AF_50
	0,50
	5,3899(10)
	14,6404(21)
	5,5893(11)
	441,05

	C4AF_55
	0,55
	5,3863(11)
	14,6284(20)
	5,5853(12)
	440,08

	C4AF_60
	0,60
	5,3818(10)
	14,5932(20)
	5,5905(11)
	439,06

	C4AF_65
	0,65
	5,3717(13)
	14,5854(20)
	5,5861(9)
	437,66

	C4AF_70
	0,70
	5,3675(14)
	14,5720(21)
	5,5830(12)
	436,67

	C4AF_75
	0,75
	5,3630(11)
	14,5561(21)
	5,5794(12)
	435,56

	C4AF_80
	0,80
	5,3560(7)
	14,5348(20)
	5,5745(12)
	433,97

	C4AF_90
	0,90
	5,3476(12)
	14,5176(22)
	5,5670(11)
	432,19

	C4AF_100
	1,00
	5,3382(10)
	14,4946(21)
	5,5566(13)
	429,95

	C4AF_120
	1,20
	5,3172(15)
	14,4735(23)
	5,5316(16)
	425,70

	C4AF_130
	1,30
	5,3094(12)
	14,4513(21)
	5,5180(15)
	423,38

	C4AF_135
	1,35
	5,2998(13)
	14,4446(18)
	5,5144(13)
	422,14


Table A2: Acronyms for the single crystal samples of the Ca2(Fe2-xAlx)O5 series, studied here, together with their composition, the growth method and the space group. Fill structural data can be found in the corresponding Crystallographic Information File (CIF).
	Sample
	X
	growth method
	space group

	BX000_1
	0.00
	sintering
	Pnma

	BHT005_2
	0.115
	melt
	Pnma

	BHT015_1
	0.204
	melt
	Pnma

	BF010_1
	0.212
	flux
	Pnma

	BF060_1
	0.257
	flux
	Pnma

	BF070_1
	0.258
	flux
	Pnma

	BF020_2
	0.259
	flux
	Pnma

	BF100_1
	0.271
	flux
	Pnma

	BHT025_2
	0.276
	melt
	Pnma

	BHT030_3
	0.365
	melt
	Pnma

	BHT035_1
	0.408
	melt
	Pnma

	BHT040_2
	0.441
	melt
	Pnma

	BF65I_1
	0.526
	flux
	Pnma

	BF120I_1
	0.527
	flux
	Pnma

	BF90I_1
	0.541
	flux
	Pnma

	BF80I_1
	0.560
	flux
	Pnma

	BHT055_1
	0.552
	melt
	I2mb

	BHT060_1
	0.583
	melt
	I2mb

	BHT050_2
	0.590
	melt
	I2mb

	BHT065_3
	0.618
	melt
	I2mb

	BHT070_1
	0.663
	melt
	I2mb

	BHT075_2
	0.749
	melt
	I2mb

	bht120_6
	0.789
	melt
	I2mb

	bht095_2
	0.866
	melt
	I2mb

	bht110_3
	0.880
	melt
	I2mb

	BHT100_2
	0.909
	melt
	I2mb

	BHT110n1
	0.986
	melt
	I2mb

	BHT120N2
	1.078
	melt
	I2mb

	BHT130_2
	1.259
	melt
	I2mb

	BHT140_2
	1.356
	melt
	I2mb


Table A3: Lattice parameters for the all the single crystal samples, investigated here and obtained by powder diffraction on ground single crystals.
	sample
	x (Al)
	a (Å)
	b (Å)
	c (Å)
	Volume (Å3)

	bx000
	0,000
	5,4268(3)
	14,7631(5)
	5,5969(2)
	448,345

	bht005_2
	0,114
	5,4212(3)
	14,7432(6)
	5,5961(3)
	447,273

	bht015_1
	0,204
	5,4140(2)
	14,7163(5)
	5,5947(2)
	445,752

	bf010_2
	0,212
	5,4162(4)
	14,7155(7)
	5,5949(5)
	445,925

	bf060_1
	0,257
	5,4068(5)
	14,6973(9)
	5,5930(5)
	444,45

	bf070_1
	0,259
	5,4051(7)
	14,6969(11)
	5,5942(6)
	444,393

	bf020_2
	0,259
	5,4072(7)
	14,6996(11)
	5,5948(6)
	444,704

	bf100_2
	0,271
	5,4069(7)
	14,6974(11)
	5,5931(6)
	444,469

	bht025_2
	0,276
	5,4071(3)
	14,6949(8)
	5,5941(3)
	444,489

	bht030_3
	0,365
	5,4027(4)
	14,6779(9)
	5,5923(4)
	443,471

	bht035_1
	0,408
	5,3986(3)
	14,6631(7)
	5,5911(2)
	442,593

	bht040_2
	0,441
	5,3936(3)
	14,6476(7)
	5,5900(3)
	441,628

	bf65i_2
	0,526
	5,3859(4)
	14,6317(12)
	5,5871(5)
	440,291

	bf120i_1
	0,527
	5,3886(4)
	14,6314(13)
	5,5885(6)
	440,613

	bf90i_1
	0,541
	5,3880(4)
	14,6306(13)
	5,5863(5)
	440,366

	bf80i_1
	0,560
	5,3876(2)
	14,6302(6)
	5,5877(3)
	440,432

	
	
	
	
	
	

	bht055_1
	0,552
	5,3808(3)
	14,6130(8)
	5,5911(4)
	439,626

	bht060_1
	0,583
	5,3781(5)
	14,6020(12)
	5,5887(7)
	438,886

	bht050_2
	0,590
	5,3832(2)
	14,6210(7)
	5,5916(3)
	440,102

	bht065_3
	0,618
	5,3725(6)
	14,5830(13)
	5,5870(7)
	437,726

	bht070_1
	0,663
	5,3714(3)
	14,5804(7)
	5,5847(3)
	437,378

	bht075_2
	0,749
	5,3624(4)
	14,5526(8)
	5,5795(5)
	435,407

	bht120_6
	0,789
	5,3569(2)
	14,5407(7)
	5,5735(3)
	434,137

	bht095_2
	0,866
	5,3510(2)
	14,5256(8)
	5,5685(3)
	432,82

	bht110_3
	0,881
	5,3473(4)
	14,5156(9)
	5,5659(5)
	432,021

	bht100_2
	0,909
	5,3469(3)
	14,5149(8)
	5,5640(3)
	431,82

	bht110n1
	0,986
	5,3369(2)
	14,4945(7)
	5,5548(3)
	429,695

	bht120n2
	1,078
	5,3269(3)
	14,4687(9)
	5,5433(2)
	427,241

	bht130_2
	1,259
	5,3093(3)
	14,4534(8)
	5,5230(3)
	423,821

	bht140_2
	1,356
	5,2991(4)
	14,4434(9)
	5,5099(3)
	421,711


