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Supplement for the article: PDF analysis of ferrihydrite: Critical assessment of the underconstrained akdalaite model

Figure S1. Structure of the akdalaite model and its parametrization in PDFgui

Polyhedral representation of the akdalaite unit ~ Screen shot of the PDFgui interface window showing the Screen shot of the initial and refined

cell. Independent atoms in the asymmetric unit  parametrization of the akdalaite model. Symmetry-related parameter values. The Fel site

are labeled. positions in the full cell were generated from the asymmetric occupancy was fixed to 1.0 to reduce
unit and symmetry constraints of the P6;mc space group. correlations (19 parameters adjusted).
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Figure S2. Structure of the modified akdalaite model and its parametrization in PDFgui

Polyhedral representation of the modified Screen shot of the PDFgui interface window showing the
akdalaite unit cell. Independent atoms in the parametrization of the modified akdalaite model.
asymmetric unit are labeled. The oxgen atoms and

hydroxyls are positioned as in the f-phase (Fig. 1).

Screen shot of the initial and refined
parameter values.
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The z(Fel) position was fixed
during the refinement to the value of
Michel et al. (2007) to limit the total
number of fitted parameters to 19.
Full results are listed in Table S3.




Table S1. Results from the akdalaite fit to the 6Fh PDF with 20 adjusted parameters

*® Mon Mar 25 09:17:47 2013
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DATA SET : 1 (=tring)

Data range in r [A] 1.38 —x 20 Step dr . 0.02
Calculated range 1.38 —» 21.7952
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Table S2. Results from the akdalaite fit to the 6Fh PDF with 19 adjusted parameters

*® Mon Mar 25 09:19:53 2013
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DATA SET 1 (=tring)
Data range in r [A] 1. 38 —x 20 Step dr n.oz2
Calculated range 1.38 —» 21.7952
Fefinement r range 1.38 —x 20 Data pt= 0 —-» 931
Feduced chi sguared 0.183335
Rv — wvalue n.270329
Experimental settings
Fadiation i-Ravs
Termination at Omax 21 Awx_]
D) dampening Qdamnp 0.0735801 (0.00B2) Awxx—]1
I} broadening Qbroad 0.069 Aw*ex—]
Scale factor 1.26078 (0.048)
Selected phases and atomz= for this data =et
Fha=ze 1
Atom= (1) FE ©
Atom= (30 FE ©
Felative phase content in terms of
atoms unit cells nas=s
Fhase 1 : 1 1
PARAMETER INFORMATION
Humber of constraints 157
Humber of refined parameters : 19
Humber of fized parameters 2
Fefinement parameters
1. 26078 (0.0483 2: 0.0735801 (0.0062) 4. 594375 (0.0083)
5. 9.16964 (0.023) B: 1.88517 (0.0072) a:. 3%
11: 0.16918 (0.00113 12: 0.636305 13: 0.331055
15: 0.953356 le: 0.065927 17 0.769204
18: 0.167759 (0.0027) 19 0.244749 20 0.523995 (0.00323
21: 0.930285 100: 0.0117534 ¢0.00113 200: 0.0032404 (0.00163
01: 1 02 0.855349 (0.2) 303: 0.861l677 (0.15)
REFINEMENT IHFORMATION:
Humber of iterations : 22
Feduced chi sguared 0.182609
Fw — walue 0.269793

Correlations greater than 0.8

Corr(p[302]. p[303]) = —-0.866634



Table S3. Results from the modified akdalaite fit to the 6Fh PDF with 19 adjusted parameters
* Mon Mar 25 10:00:51 2013

FDF REFINEMENT
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FE cutoff [A] - 4.5
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FE 0.174916 (0.00091) O [o.0o01a) 0.6365 1
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o 0.665377 (0.0051) 0.832688 (0.0026) 0.233612 (0.0033) 1
o 0.832688 (0.0026) 0.167312 (0.0026) 0.733612 (0.0033) 1
] 0. 832688 (0.0026) 0. 665377 (0.0051) 0733612 (0.0033) 1
o 0.334623 (0.0051) 0.167312 (0.0026) 0.733612 (0.0033) 1
o 0.528762 (0.0019) 0471238 (0.0019) 0.971195 (0.0019) 1
0 0.528762 (0.0019) 0.0575232 (0.0038) 0.971195 ¢0.0019) 1
o 0.942477 (0.0038) 0.471238 (0.0019) 0.971195 (0.0019) 1
0 0.471238 (0.0019) 0.528762 (0.0019) 0.471195 (0.0019) 1
o 0471238 (0.0019) 0.942477 (0.0038) 0.471195 (0.0019) 1
o 0.0575232 (0.0038) 0.528%762 (0.0019) 0.471195 (0.0019) 1
Anizotropic temperature factors

FE 0.00697294 (0. 00075 0.00697294 (0.00075% 0.00697294 (0. 00075)
FE 0.00697294 (0 00075 0.00697294 (0. 00075y 0.00697294 (0 00075)
FE 0.00697294 (0. 00075 0.00697294 (0.00075% 0.00697294 (0. 00075)
FE 0.00697294 (0. 00075 0.00697294 (0.00075% 0.00697294 (0. 00075)
FE 0.00697294 (0. 000753 0.00697294 ¢0.00075% 0.00697294 (0. 00075)
FE 0.00697294 (0. 00075 0.00697294 (0.00075% 0.00697294 (0. 00075)
FE 0.00697294 (0. 00075 0.00697294 (0.0007G% 0.00697294 (0. 00075)
FE 0.00697294 (0. 00075 0.00697294 (0.00075% 0.00697294 (0. 00075)
o 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

0 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 ¢(0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

] 0.00563329 (0. 0014) 0. 00563329 (0.0014) 0. 00563329 (0.0014)

o 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

0 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 ¢(0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

0 0.00563329 ¢(0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

0 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 ¢(0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 ¢(0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

o 0.00563329 (0.0014) 0.00563329 (0.0014) 0.00563329 (0.0014)

[ e
O O L
[N



DATA SET 1 (=string)

Data range in r [A] 1.38 —x 20 Step dr n.oz2
Calculated range 1.38 —» 21.7952
Fefinement r range 1.38 - 20 Data pt=s 0 —» 931
Feduced chi sguared 0.270855
Rwv — walue 0.328574
Experimental settings
Fadiation i-Ravs=
Termination at Omax 21 Awex—]
D) dampening Qdamp 0.0797513 (0.0059) Awx—]1
D) broadening Qbroad 0.069 Awxx_]
Scale factor 1.46023 (0.071)
Selected phases and atom= for thiz data =et
Pha=ze 1
Atom= (1) FE ©
Atom= (33 FE ©
Felative phase content in terms of
atomns unit cells nas=s
Fhase 1 1 1
PARAMETER INFORMATION

Humber of
Humber of
Humber of

constraints o 147
refined parameters : 19
fixed parameters : 3

Fefinement parameters :
c1.46023 (0.071) 2

: 0.0797513 (0.0059)
5: 9.1328 (0.02) 6: 0.461807 (0.1)

11: 0.174916 (0.00091) 12: 0.6365
14: 0.169787 (0.0033) 15: 0.842818 (0.0023)
17: 0.779493 (0.0041) 189: 0.167312 (0.0026)
20: 0.528762 (0.0019) 21: 0.971195 (0.0019)
200: 0.00563329 (0.0014) 01 1
303: 0.83144 (0.16)

4
a:
13:
1c:
19:
100:
a0g:

5.95042 (0.0071)

35

0.320721 (0.0029)
—0.0344266 (0.0046)
0.233612 (0.0033)
0.00697294 (0.00075)
1.05785 (0.13)

REFINEMENT INFOEMATION:

Humber of iterations : 22
Feduced chi =sguared 0.268319
Bw — walues 0.327036

Correlations greater than 0.8

HEH NOHE EHE





