
S1 
 

Electronic Supplementary Information for: 

Structure Determination of the Oxygen Evolution Catalyst 

Mössbauerite 

Pengbo Lyu a,c, Michael Ertl b,c, Christopher J. Heard a, Lukáš Grajciar a, A.V. Radha b, Thomas Martin b, 

Josef Breu b*, Petr Nachtigall a*  

 

a Department of Physical and Macromolecular Chemistry, Faculty of Sciences, Charles 

University, Hlavova 8, 128 43 Prague 2, Czech Republic 

b Bavarian Polymer Institute and Department of Chemistry, University of Bayreuth, Bayreuth, 

Universitätsstraße 30, D-95440, Germany 

c These two authors contributed equally. 

Emails: josef.breu@uni-bayreuth.de  petr.nachtigall@natur.cuni.cz 

 

  

mailto:josef.breu@uni-bayreuth.de
mailto:petr.nachtigall@natur.cuni.cz


S2 
 

 

Figure S1: The side views of optimized lowest energy structures for green rust with carbonate (a) non-

grafted (GRNG_1 to GRNG_5) and (b) grafted (GRG_1 to GRG_5).  



S3 
 

 

Figure S2: The side views of optimized lowest energy structures for mössbauerite with carbonate non-

grafted for (a) (5OH-/3OH-) configuration from MNG_1 to MNG_4, (b) (6OH-/2OH-) configuration from 

MNG_5 to MNG_8, and (c) (4OH-/4OH-) configuration from MNG_9 to MNG_12.  

Figure S3: The side views of optimized lowest energy structures for mössbauerite with carbonate grafted 

for (5OH-/2OH-) configuration from MG_1 to MG_4.  
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Figure S4: Simulated PXRD patterns for mössbauerite structure (a) without grafting (5OH-/3OH-)-MNG_1 
and (b) with grafting (5OH-/2OH-)-MG_1 of carbonate.  

 

S5: Cif file for computational geometry optimized structure for non-grafted mössbauerite [(5OH-/3OH-)-

MNG_1 in Tab. 2].  

#====================================================================== 

 

# CRYSTAL DATA 

 

#---------------------------------------------------------------------- 

 

data_VESTA_phase_1 
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_chemical_name_common                  'Generated by cif2cell 1.2.10.  :  Fail' 

_cell_length_a                         5.44225 

_cell_length_b                         10.88133 

_cell_length_c                         7.31172 

_cell_angle_alpha                      85.43613 

_cell_angle_beta                       101.41692 

_cell_angle_gamma                      120.28811 

_space_group_name_H-M_alt              'P 1' 

_space_group_IT_number                 1 

 

loop_ 

_space_group_symop_operation_xyz 

   'x, y, z' 

 

loop_ 

   _atom_site_label 

   _atom_site_occupancy 

   _atom_site_fract_x 

   _atom_site_fract_y 

   _atom_site_fract_z 

   _atom_site_adp_type 

   _atom_site_B_iso_or_equiv 

   _atom_site_type_symbol 

   H1         1.0     0.730363      0.162553      0.232388     Biso  1.000000 H 
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   H2         1.0     0.096309      0.015381      0.231847     Biso  1.000000 H 

   H3         1.0     0.398005      0.330540      0.219460     Biso  1.000000 H 

   H4         1.0     0.067453      0.492149      0.229366     Biso  1.000000 H 

   H5         1.0     0.759312      0.669644      0.230117     Biso  1.000000 H 

   H6         1.0     0.168896      0.486289      0.570996     Biso  1.000000 H 

   H7         1.0     0.191558      0.617101      0.448976     Biso  1.000000 H 

   H8         1.0     0.501039      0.837720      0.556074     Biso  1.000000 H 

   H9         1.0     0.410140      0.828974      0.322929     Biso  1.000000 H 

   H10        1.0     0.709403      0.752129      0.439122     Biso  1.000000 H 

   H11        1.0     0.882710      0.679442      0.549279     Biso  1.000000 H 

   H12        1.0     0.879192      0.154353      0.662042     Biso  1.000000 H 

   H13        1.0     0.746975      0.402633      0.440690     Biso  1.000000 H 

   H14        1.0     0.252447      0.008374      0.655860     Biso  1.000000 H 

   C1         1.0     0.502999      0.194490      0.452868     Biso  1.000000 C 

   Fe1        1.0     0.328378      0.163654      0.933099     Biso  1.000000 Fe 

   Fe2        1.0     0.643711      0.492242      0.916927     Biso  1.000000 Fe 

   Fe3        1.0     0.319307      0.664454      0.931346     Biso  1.000000 Fe 

   Fe4        1.0     0.987650      0.333479      0.933036     Biso  1.000000 Fe 

   Fe5        1.0     0.982060      0.816508      0.935824     Biso  1.000000 Fe 

   Fe6        1.0     0.651311      0.981748      0.955177     Biso  1.000000 Fe 

   O1         1.0     0.616888      0.319804      0.812904     Biso  1.000000 O 

   O2         1.0     0.278220      0.488026      0.798853     Biso  1.000000 O 

   O3         1.0     0.624336      0.827624      0.811054     Biso  1.000000 O 

   O4         1.0     0.728709      0.184409      0.462495     Biso  1.000000 O 

   O5         1.0     0.531996      0.326964      0.427474     Biso  1.000000 O 
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   O6         1.0     0.248454      0.092587      0.455963     Biso  1.000000 O 

   O7         1.0     0.943408      0.152541      0.801279     Biso  1.000000 O 

   O8         1.0     0.943498      0.653193      0.796880     Biso  1.000000 O 

   O9         1.0     0.281829      0.993826      0.795082     Biso  1.000000 O 

   O10        1.0     0.693863      0.156298      0.092771     Biso  1.000000 O 

   O11        1.0     0.347012      0.325464      0.078874     Biso  1.000000 O 

   O12        1.0     0.697483      0.656538      0.085644     Biso  1.000000 O 

   O13        1.0     0.353301      0.832186      0.080676     Biso  1.000000 O 

   O14        1.0     0.032354      0.494594      0.088458     Biso  1.000000 O 

   O15        1.0     0.039714      0.000715      0.093217     Biso  1.000000 O 

   O16        1.0     0.080602      0.509866      0.448318     Biso  1.000000 O 

   O17        1.0     0.450059      0.783357      0.439825     Biso  1.000000 O 

   O18        1.0     0.854047      0.722976      0.428389     Biso  1.000000 O 

 

S6: Cif file for computational geometry optimized structures for grafted mössbauerite [(5OH-/3OH-)-

MG_1 in Tab. 2].  

#====================================================================

== 

 

# CRYSTAL DATA 

 

#---------------------------------------------------------------------- 

 

data_VESTA_phase_1 
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_chemical_name_common                  'Generated by cif2cell 1.2.10.  :  Fail' 

_cell_length_a                         5.45062 

_cell_length_b                         10.86357 

_cell_length_c                         7.15695 

_cell_angle_alpha                      87.78951 

_cell_angle_beta                       104.23888 

_cell_angle_gamma                      120.62983 

_space_group_name_H-M_alt              'P 1' 

_space_group_IT_number                 1 

 

loop_ 

_space_group_symop_operation_xyz 

   'x, y, z' 

 

loop_ 

   _atom_site_label 

   _atom_site_occupancy 

   _atom_site_fract_x 

   _atom_site_fract_y 

   _atom_site_fract_z 

   _atom_site_adp_type 

   _atom_site_B_iso_or_equiv 

   _atom_site_type_symbol 

   H1         1.0     0.789732      0.155229      0.320827     Biso  1.000000 H 

   H2         1.0     0.130171      0.054305      0.257964     Biso  1.000000 H 
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   H3         1.0     0.429100      0.359636      0.239025     Biso  1.000000 H 

   H4         1.0     0.041774      0.500473      0.218581     Biso  1.000000 H 

   H5         1.0     0.805791      0.694503      0.239660     Biso  1.000000 H 

   H6         1.0     0.140621      0.488357      0.532152     Biso  1.000000 H 

   H7         1.0     0.261912      0.635344      0.434834     Biso  1.000000 H 

   H8         1.0     0.556283      0.835128      0.579885     Biso  1.000000 H 

   H9         1.0     0.478289      0.848947      0.340714     Biso  1.000000 H 

   H10        1.0     0.784578      0.778656      0.440261     Biso  1.000000 H 

   H11        1.0     0.919484      0.680718      0.516854     Biso  1.000000 H 

   H12        1.0     0.890892      0.140111      0.652684     Biso  1.000000 H 

   H13        1.0     0.562698      0.109669      0.444969     Biso  1.000000 H 

   H14        1.0     0.247628      0.026011      0.664348     Biso  1.000000 H 

   C1         1.0     0.437617      0.273629      0.559968     Biso  1.000000 C 

   Fe1        1.0     0.344741      0.167278      0.970052     Biso  1.000000 Fe 

   Fe2        1.0     0.637655      0.503949      0.904384     Biso  1.000000 Fe 

   Fe3        1.0     0.312840      0.669021      0.927805     Biso  1.000000 Fe 

   Fe4        1.0     0.000440      0.333187      0.936022     Biso  1.000000 Fe 

   Fe5        1.0     0.979270      0.822154      0.933036     Biso  1.000000 Fe 

   Fe6        1.0     0.653090      0.995626      0.958015     Biso  1.000000 Fe 

   O1         1.0     0.737647      0.105728      0.437493     Biso  1.000000 O 

   O2         1.0     0.249892      0.481288      0.787754     Biso  1.000000 O 

   O3         1.0     0.612590      0.831837      0.810713     Biso  1.000000 O 

   O4         1.0     0.555534      0.308092      0.758471     Biso  1.000000 O 

   O5         1.0     0.315054      0.140033      0.498166     Biso  1.000000 O 

   O6         1.0     0.461523      0.373706      0.459645     Biso  1.000000 O 
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   O7         1.0     0.945653      0.154476      0.801690     Biso  1.000000 O 

   O8         1.0     0.925338      0.654923      0.783681     Biso  1.000000 O 

   O9         1.0     0.261265     -0.006117      0.798801     Biso  1.000000 O 

   O10        1.0     0.724944      0.186425      0.081392     Biso  1.000000 O 

   O11        1.0     0.386406      0.345464      0.090230     Biso  1.000000 O 

   O12        1.0     0.703047      0.669283      0.079425     Biso  1.000000 O 

   O13        1.0     0.366910      0.845274      0.082284     Biso  1.000000 O 

   O14        1.0     0.013893      0.497739      0.065753     Biso  1.000000 O 

   O15        1.0     0.063257      0.023818      0.115970     Biso  1.000000 O 

   O16        1.0     0.089419      0.533560      0.417953     Biso  1.000000 O 

   O17        1.0     0.528772      0.797002      0.445774     Biso  1.000000 O 

   O18        1.0     0.930119      0.750387      0.421432     Biso  1.000000 O 


