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Polytypes generation using superspace approach. Input files for JANA2006 software

.m40

| 10 ® [} 1 [}
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0.000000 0.000000 @.000000 208
0.200000 ©.020000 @.000200 0.000000 0.220000 @.00200Q 2o0200

' @.o00200 0.200000 ©.02@000 @.000200 O.000000 0.200000 200200

: Fe 101 9.500000 ©.127000-0.250000 @.750008 eee @ @ @
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T —f0.5e0000 ]
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2.200000 ]
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1-1T —J@.500000 ]
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0.000000 ]
03 301 9.500000-0.042000-0.018000 @.250008 we 1 @ @
2.230000 ©.000000 @.000200 0.000000 0.220000 @.00000Q 202000008
T —f0.500000 ]
0.000000 ©.000000 CT:)
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.m50
Mersion Jana2ees
title
cell 7.589 7.259 6.562 0@ 90 9@
esdcell 9.83 .04 9.04 @ B @
ndim 4 ncomp 1
qiaae.sp q:YC*:VZC*
aqr. 8 @ @
sparoup Pnam(@@g)ees 62 3
lattice P

symmetry x1 x2 x3 x4

symmetry —x1 -x2 x3+1/2 x4

symmetry —-x1+1/2 x2+1/2 -x3 -x4
symmetry x1+1/2 -x241/2 -x3+1/2 —x4
symmetry -x1 -x2 -x3 -x4

symmetry x1 x2 -x3+1/2 -x4

symmetry x1+1/2 -x2+1/2 x3 x4
symmetry —x1+1/2 x2+1/2 x3+1/2 x4
unitsnumb 4

atlist Fe S 05 H@

formtab -62

atom Fe atradius 1.26 golor 181113800
atom 5 atradius 1.84 color 255258000
atom 0 atradius 8.74 color 2540030008
atom H atradius 8.46 color 255204284
commen 1 @ -2

commen @ 1 @

commen 1 @ @

tzern @ to
lambda 8.71075 radtype 1 lpfactor 1
menangle, 6.8823 perfmang, 8.5

nalpha 2 kalphal 8.789%317 kalpha2 ©.7136@07 kalphar ©.49%9%
roundmethod 1

end

Figure S1. Input files used with the JANA2006 software3? to generate Fe[MO4]OH (M =S, Se) polytypes from the average
structure. Variable parameters, vy in the modulation vector q =yc*, to -cut in the x4 axis, and occupancy parameter 7, are
shown by red arrows. Note that parameter 7 equal to Ax, is the JANA2006 software.
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Figure S2. Sketch of structures formed by L-layers, similar to Fe[MO,4]OH (M =S, Se). Panel (a): B-V[S04]0,6 Y[SO4]F2°> and
V[HPO,]030 structure types with the space group Pnam can be attributed to 10 (m,...) polytype. Panel (b): structure types
Fe'[SO4]F,2122 CaCrFs (= Ca[CrF4]F),2324 and Al[SO4]OH2° with space group C2/c can be identified with 1M (I,...) polytype. Panel
(c): the kieserite structure type with the general formula R"[MO4]H,0 (R = Mg, Fe, Ni, Co, Mn, Zn; M =S, Se, As) can also be
assigned to 1M polytype, since H,O molecules are at least and deform the structure, but do not change the space group and
atomic sites of this polytype. The symmetry elements are sown in terms internationally accepted by IUCr.




Table S1. Experimental atomic parameters for RMQ4]Z in comparison to the predicted for the 1M
polytype (Space group C2/c;a ~c ~7.5+0.3A b~7.2+0.2 A, B =~ 120.0°). Wyckoff symbol,
coordinates and site symmetry indicated in square brackets for the R, M, Z and O sites.

Compound Variable positional parameters of atoms 3D Reference
structure
R M VA (0] type
[4a(000); 1] | [4e (0y'4);2] | [4e (0y %4);2] [8f (x,y,2); 1]
R[MO4]Z R M Z 01:0,0.733, 0.0840 1M polytype Present
Predicted y =0.616 y = 0.095 02: 0.683, 0, 0.842 (kieserite- work
like)
Fe(SeO4)(OH) Felll SeV! Oon 01:0,0.736,0.0645 1M polytype Present
y=0.613 y =0.091 02:0.693,0.025,0.8382 (kieserite- work
like)
Fe(S04)(OH) Felll N Oon 01:-0.010,0.736,0.0817 Fe(SO4)(OH) [14]
y=0.615 y =0.097 02:0.684,0.008, 0.8460 (kieserite-
like)
Fe(SO4,)H,O Fell N Omo 01:0.096,0.768,0.156 Mg(SO4»)H0 [8]
y =0.653 y =0.144 02:0.670, -0.044 0.8985 (kieserite)
Ni(SeO4)H,O Nilt SeV Omo: O1: 0.112,0.781,0.150 Mg(SO4»)H0 [12,13]
y =0.662 y =0.127 02:0.685,-0.047,0.922 (kieserite)
Fe(SeO4)H,O Fell SeV Omo Ol1: 0.118,0.777,0.153 Mg(SO4»)H0 [11]
(simulated) y =0.665 y=0.135 02:0.682,-0.047,0912 (kieserite)
Al(SO4)(OH) Al N Oon O1: 0.004,0.743,0.0800 Al(SO4)(OH) [20]
y =0.623 y =0.086 02:0.688,0.003,0.8465 (kieserite-
like)
Fe(SO4)F Felll N F 01:-0.004,0.734,0.0840 Fe(SO4)F [21,22]
y =0.603 y =0.083 02:0.684,0.014, 0.8460 (kieserite-
like)
V(PO,)F v pv F 01:-0.006,0.746,0.0750 Fe(SO4)F [22]
y =0.625 y =0.082 02:0.701, -0.002, 0.8460 (kieserite-
like)
Sb(PO4)O SbY pv O O1: 0.088,0.775,0.1250 CaCrFs (= [23,24]
y =0.665 y =0.089 02:0.685,-0.056,0.9010 Ca(CrFy)F
(kieserite-
like)

Table S2. Experimental atomic parameters for RiMQ,]Z for the 10 polytype (Space group Pnma; a ~
7.5+0.3A, b=0.50V3~6.5+0.3A, c~7.2+0.2 A). Wyckoff symbol, coordinates and site symmetry
indicated in square brackets for the R, M, Z and O sites.

Compound Variable positional parameters of atoms 3D Refe-
Structure rence
R M Z O type
[4c (x, Y%, z);.m.] [4c (x, Y4, z);.m.] [4c (x, Y4, z);.m.] O1: [8d (x,y,2);1]
03: [4c (x, 4, z);.m.]
O4: [4c (x, Y%, z);.m.]
V(S0,)0 v SV (0] 01:0.375,0.563,0.243 B-VO(SOy) [16]
Pauflerite x=0.335, z=0.267 x=0.123, z=0.868 x=0.626, z=0.168 03: x=0.955,2z=-0.019 (pauflerite)
04: x=0.284, z= -0.010
Fe(SO4)(OH) Felll SV Oon 01:0.375,0.567,0.25 B-VO(SOy) [15]
x=0.375, z=0.25 x=0.125, z=0.866 x=0.625, z=0.155 03: x=0.959, z=-0.017 (pauflerite)
04: x=0.291, z=-0.017
Y (SO4)F Y SV F 01:0.439,0.582,0.173 Y(SO4)F [25]
x=0.445 z=0.152 x=0.093, z=0.814 x=0.706, z=0.200 03: x=0.980, z=-0.013 (pauflerite-
04:x=0.259,z=-0.118 like)
V(HPO4,)O \Al pv (0] 01:0.373,0.560, 0.235 B-VO(SOy) [30]
x=0.333, z=0.265 x=0.123, z=0.875 x=0.633, z=0.160 03: x=0.955, z=-0.001 (pauflerite)
04: x=0.291, z= -0.007




