clino-suenoite 1316.cif
data_KFD_1316

_publ_contact_author

)

Roberta Oberti

)

_publ_contact_author_email

)

oberti@crystal.unipv.it

)

loop_

_publ_author_name

_publ_author_address

'Oberti R.'

'CNR-IGG, U.0.S. Pavia, Pavia, Italy'

'Boiocchi M.'

'Centro Grandi Strumenti, University of Pavia, Pavia, Italy'
'"Hawthorne F.C.'

'Dep. Geological Sciences, University of Manitoba, Winnipeg, Canada'’
"Ciriotti M.E.'

'Associazione Micromineralogica Italiana, Devesi-Cirié, Italy'
'Revheim 0.

'Veddertoppen 48a, N-4640 S¢gne, Norway'

'Bracco R.'

'Associazione Micromineralogica Italiana, Savona, Italy'

_publ_section_title

)

Clino-suenoite, ideally Mn2+2Mg55i8022(0H)2, a new
end-member of the magnesio-iron-manganese subgroup of amphiboles

J

_audit_creation_method 'manually entered’
_chemical name_systematic ?
_chemical_name_mineral
5
clino-suenoite
5
_chemical_compound_source
5
Lower Scerscen Glacier, Valmalenco, Sondrio, Italy
5
_chemical_name_common
_chemical _melting point
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_chemical formula_moiety ?
_chemical_formula_sum

'Cal.o4 H2 Mg4.24 Mnl.72 024 Si8'
_chemical_formula_weight 849.87

loop_
_atom_type_symbol
_atom_type_description
_atom_type_scat_dispersion_real
_atom_type_scat_dispersion_imag
_atom_type_ scat_source
o' 'o’ 0.0106 0.0060
'International Tables Vol C Tables 4.2.6.8
'02-'  '02-" 0.0106 0.0060
'Hovesteydt, 1982'
'Si' 'Ssit 0.0817 0.0704
'International Tables Vol C Tables 4.2.6.8
'Si4+'  'Sid+’ 0.0817 .0704
'"International Tables Vol Tables 4.2.6.8
"Mn2+' 'Mn2+' 0.3370 .7290
'"International Tables Vol Tables 4.2.6.8
'Mg2+'  'Mg2+' 0.0490 .0360
'"International Tables Vol Tables 4.2.6.8
"Ca2+' 'Ca2+' 0.2260 .3060
'"International Tables Vol Tables 4.2.6.8
'H' 'H' 0.0000 0.0000
'International Tables Vol C Tables 4.2.6.8

0
C
0
C
0
C
0
C

_space_group_crystal system monoclinic

_space_group_IT number 12
_space_group_name_H-M alt 'C 2/m’
_space_group_nhame_Hall '-C 2y’

loop_
_space_group_symop_operation_xyz
X, Y, z'

.X) =Y, z'

'x+1/2, y+1/2, z'

'x+1/2, -y+1/2, z'

I_XJ -y, -z

.-XJ ) -z'

'-x+1/2, -y+1/2, -z'

'-x+1/2, y+1/2, -z'

cell length_a 9.6128(11)

_cell length_b 18.073(2)
_cell length ¢ 5.3073(6)
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clino-suenoite 1316.cif

_cell angle alpha 90

_cell angle beta 102.825(2)
_cell angle gamma 90

_cell volume 899.05(18)
_cell formula_units Z 2

_cell measurement_temperature 298(2)

_cell measurement_reflns_used 1585

_cell measurement_theta_min 2

_cell measurement_theta_max 30

_exptl crystal description "PLATY PRISM'
_exptl _crystal colour "PALE YELLOW'
_exptl crystal density meas ?

_exptl _crystal density_method ?

_exptl crystal density diffrn 3.139

_exptl _crystal F_0o00 841.28
_exptl crystal size max 0.350

_exptl crystal size mid 0.100

_exptl crystal size min 0.040

_exptl _absorpt_coefficient_mu 2.333

_exptl absorpt_correction_type 'multi-scan'

_exptl _absorpt_correction_T_min 0.697
_exptl absorpt_correction T _max 0.966

_exptl_absorpt_process_details 'Sadabs (Krause et al., 2015)'
_exptl _absorpt_special _details ?
_diffrn_ambient_temperature 298(2)
_diffrn_radiation_wavelength 0.7107
_diffrn_radiation_type MoK\a
_diffrn_radiation_source 'fine-focus sealed tube’
_diffrn_radiation_monochromator graphite
_diffrn_measurement_device_type 'Bruker-Axs Smart-Apex CCD'
_diffrn_measurement_method ‘omega scan'
_diffrn_detector_area_resol _mean 8.333
_diffrn_standards_decay % 0

_diffrn_reflns_number 6704
_diffrn_reflns_av_R _equivalents ©0.0440
_diffrn_reflns_limit_h_min -13
_diffrn_reflns_limit_h_max 13
_diffrn_reflns_limit_k_min -25
_diffrn_reflns_limit_k_max 25
_diffrn_reflns_limit_1 min -7
_diffrn_reflns_limit_1 max 7
_diffrn_reflns_theta_min 2.254
_diffrn_reflns_theta_max 29.968
_diffrn_measured_fraction_theta_max 0.999
_reflns_number_total 1355
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_reflns_number_gt 971
_reflns_threshold_expression "I > 3\s(I)'

_computing data_collection 'SMART (Bruker-Axs Inc)'
_computing cell refinement "SAINT (Bruker-Axs Inc)'
_computing data_reduction 'SAINT (Bruker-Axs Inc)'

_computing_structure_refinement 'Cannillo et al. 1983, strongly modified
after ORFLS'

_refine_special_details
J
Refinement of F against reflections with F > 3sigma(F).
The threshold expression (_gt) of F > 3sigma(F) corresponds to the
cutoff used
to discriminate between observed and unobserved reflections for
refinement.
The use of unitary weigth produces unusual values for the calculated
weighted wR-factor (similar to R).

J

_refine_ls_structure_factor_coef F

_refine_1ls matrix_type full
_refine_ls weighting_scheme unit
_refine_ls hydrogen_treatment mixed
_refine_ls_extinction_method none
_refine_ls number_reflns 971
_refine_ls_number_parameters 110
_refine_1ls number_restraints 0
_refine_ls R factor_all 0.0643
_refine_1ls R factor_gt 0.0428
_refine_ls wR_factor_ref 0.0579
_refine_ls wR_factor_gt 0.0453
_refine_ls restrained_S_all 2.563
loop_

_atom_site label
_atom_site_type _symbol
_atom_site_fract x
_atom_site_fract_y

_atom_site fract z
_atom_site_ U _iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
_atom_site_site_symmetry order
_atom_site_calc_flag
_atom_site_refinement_flags_posn
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_atom_site_refinement_flags adp
_atom_site_refinement_flags_occupancy
_atom_site_disorder_assembly
_atom_site_disorder_group

0862(2) ©.2117(6) 0.0130(9) Uani ©.6(2) 1 d .

01A
01B
02A
02B
03A
03B
O4A
04B
O5A
05B
O6A
06B
07A
07B
T1A
T1B
T2A
T2B
M1A
M1B
M2A
M2B
M3A
M3B
M4A

M4B
H H

0 0.1144(4) ©.

02- 0.1144(4)

0 ©.1217(4) ©.

02- 0.1217(4)

0 9.1127(5) O.

02- 0.1127(5)

0 ©.3729(4) O.

02- ©.3729(4)

0 ©.3497(4) o.

02- 0.3497(4)

0 ©.3483(4) 0.

02- ©.3483(4)

0 ©.3423(6) ©.

0.0862(2) 0.2117(6) 0.0130(9) Uani 0.4(2) 1

d .
1720(2) ©.7188(6) 0.0154(10) Uani ©.5(2) 1 d .

. P .

9.1720(2) 0.7188(6) 0.0154(10) Uani ©.5(2) 1 d .

0000 0.7108(9) ©.0145(13) Uani 0.9(2) 2 d S
0.0000 0.7108(9) 0.0145(13) Uani 0.1(2) 2 d

2472(2) 0.7794(6) 0.0178(10) Uani ©.7(2) 1 d .

T
S

P ..
TP.

0.2472(2) 0.7794(6) ©.0178(10) Uani 0.3(2) 1 d .

1308(2) 0.0700(6) 0.0182(10) Uani ©.9(2) 1 d .

0.1308(2) 0.0700(6) 0.0182(10) Uani ©.1(2) 1 d .

1208(2) 0.5630(6) 0.0195(10) Uani ©.9(2) 1 d .

©.1208(2) 0.5630(6) 0.0195(10) Uani 0.1(2) 1 d .

0000 0.2823(10) ©.019(2) Uani ©.4(2) 2d S T

02- 0.3423(6) ©.0000 0.2823(10) 0.019(2) Uani 6.6(2) 2 d S
2859(2) 0.08430(7) ©.2798(2) 0.0125(3) Uani 0.6(2) 1
©.2859(2) 0.08430(7) ©.2798(2) 0.0125(3) Uani 0.4(2)

Si 0.
Sid+

Si 0.
Sid+

Mn2+
Mg2+
Mn2+
Mg2+
Mn2+
Mg2+
Ca2+
Mn2+

2942(2) 0.17001(7) ©.7865(2) 0.0132(4) Uani 0.6(2) 1
2942(2) 0.17001(7) ©.7865(2) ©.0132(4) Uani 0.4(2)

Q.

OO OO0 OOO0

.0000
. 0000
.0000
.0000
.0000
. 0000
.0000
. 0000

OO0

0

.08710(10) ©.5000 0.0114(6) Uani 0.145(10) 2
.08710(10) ©.5000 0.0114(6) Uani 0.855(10) 2
.17756(11) ©.0000 0.0117(6) Uani 0.182(10) 2
.17756(11) ©.0000 0.0117(6) Uani 0.818(10) 2
.0000 0.0000 ©.0121(9) Uani ©.102(7) 4 d S T
.0000 0.0000 ©.0121(9) Uani ©.898(7) 4 d S T
.26445(8) ©.5000 0.0180(4) Uani 0.52(2) 2.d S
.26445(8) ©.5000 0.0180(4) Uani 0.48(2) 2.d S

©.201(8) 0.0000 ©.749(14) ©.013 Uiso 1 2d S . P .

loop_
_atom_site_aniso_label
_atom_site_aniso U 11
_atom_site_aniso U_22
_atom_site_aniso U 33
_atom_site_aniso U_12
_atom_site_aniso U 13
_atom_site_aniso _U_23
01A 0.015(2) 0.015(2) 0.0093(13) -0.0017(12) ©.0028(12) -0.0024(12)
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01B 0.015(2) 0.015(2) ©.0093(13) -0.0017(12) 0.0028(12) -0.0024(12)
02A 0.019(2) 0.017(2) 0.0112(13) -0.0003(13) 0.0045(12) 0.0004(12)
02B 0.019(2) 0.017(2) ©.0112(13) -0.0003(13) 0.0045(12) ©.0004(12)
03A 0.015(2) 0.018(2) 0.011(2) 0.0000 ©.003(2) ©.0000

03B 0.015(2) 0.018(2) ©.011(2) 0.0000 ©.003(2) 0.0000

04A 0.025(2) 0.015(2) 0.0134(14) -0.0059(14) 0.0038(13) 0.0011(12)
04B 0.025(2) 0.015(2) ©.0134(14) -0.0059(14) 0.0038(13) 0.0011(12)
05A 0.019(2) 0.022(2) 0.014(2) -0.0003(14) 0.0042(13) 0.0055(13)
05B 0.019(2) 0.022(2) ©.014(2) -0.0003(14) ©.0042(13) 0.0055(13)
06A 0.020(2) 0.025(2) 0.013(2) 0.001(2) 0.0029(13) -0.0054(13)

06B 0.020(2) 0.025(2) ©.013(2) 0.001(2) 0.0029(13) -0.0054(13)

07A 0.025(3) 0.013(2) 0.019(2) 0.0000 0.004(2) ©.0000

07B 0.025(3) 0.013(2) ©.019(2) 0.0000 ©.004(2) ©.0000

T1A 0.0177(6) ©.0114(5) 0.0086(5) -0.0006(4) 0.0033(4) ©.0000(4)
T1B ©.0177(6) ©.0114(5) 0.0086(5) -0.0006(4) 0.0033(4) ©.0000(4)
T2A 0.0170(6) ©.0134(7) 0.0093(5) -0.0010(5) 0.0031(4) -0.0001(5)
T2B 0.0170(6) ©.0134(7) 0.0093(5) -0.0010(5) 0.0031(4) -0.0001(5)
M1A ©.0175(11) ©.0114(10) 0.0060(9) ©.0000 ©0.0043(7) 0.0000

M1B ©.0175(11) ©.0114(10) 0.0060(9) ©.0000 ©.0043(7) 0.0000

M2A ©.0153(16) ©.0131(10) 0.0074(8) ©.0000 ©0.0038(6) 0.0000

M2B ©.0153(10) ©.0131(10) 0.0074(8) ©.0000 ©.0038(6) 0.0000

M3A 0.018(2) 0.011(2) ©.0084(14) 0.0000 0.0043(11) ©.0000

M3B ©.018(2) 0.011(2) ©.0084(14) 0.0000 ©.0043(11) ©.0000

MAA ©.0227(7) ©.0212(7) 0.0120(5) 0.0000 ©.0079(4) 0.0000

M4B ©.0227(7) ©.0212(7) 0.0120(5) 0.0000 ©.0079(4) ©.0000

_geom_special details
Geometry data (distances and angles) are reported only for T, M and A
sites flagged by the A suffix and for the H atom.
All esds are estimated using the full covariance matrix.

J

loop_
_geom_bond_atom_site label 1
_geom_bond_atom_site_label 2
_geom_bond_distance
_geom_bond_site_symmetry_ 2
_geom_bond_publ flag

T1A O1A 1.608(4) . ?

T1A O7A 1.616(2) . ?
T1A O5A 1.620(4) . ?
T1A O6A 1.629(4) . ?
T2A 04A 1.590(4) . ?
T2A 02A 1.617(4) . ?
T2A O5A 1.641(4) 1_556 ?
T2A 06A 1.656(4) . ?
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M1A O1A 2.073(3) . ?

M1A O1A 2.073(3) 6_556 ?
M1A O3A 2.089(4) 5 556 ?
M1A O3A 2.089(4) . ?

M1A 02A 2.114(4) 6 556 ?
M1A 02A 2.114(4) . ?

M2A O4A 2.020(4) 7_556 ?
M2A O4A 2.020(4) 4 454 ?
M2A 02A 2.093(3) 1 554 ?
M2A 02A 2.093(3) 6_556 ?
M2A O1A 2.156(4) . ?

M2A O1A 2.156(4) 6 ?

M3A 03A 2.066(5) 5 556 ?
M3A 03A 2.066(5) 1 554 ?
M3A O1A 2.086(3) 5 ?

M3A O1A 2.086(3) 2 ?

M3A O1A 2.086(3) 6 ?

M3A O1A 2.086(3) . ?

M4A O4A 2.131(4) 4 455
M4A O4A 2.131(4) 7_556 ?
M4A 02A 2.216(4) . ?

M4A 02A 2.216(4) 6 556 ?
M4A O6A 2.599(4) 7 556 ?
M4A O6A 2.599(4) 4 455 ?
M4A O5A 3.068(4) 7 556 ?
M4A OS5A 3.068(4) 4 455 ?
03A H 0.82(8)

loop_

_geom_angle_atom_site label 1
_geom_angle atom_site label 2
_geom_angle _atom_site label 3
_geom_angle
_geom_angle_site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag
O1A T1A 0O7A 110.3(3) .
O1A T1A O5A 111.1(2)
O7A T1A O5A 108.5(2)
O1A T1A O6A 110.3(2)
O7A T1A 06A 108.7(2)
OS5A T1A O6A 107.8(2)
O4A T2A 02A 116.4(2)
O4A T2A O5A 109.9(2)
02A T2A O5A 108.7(2)
O4A T2A 06A 103.1(2)
02A T2A 06A 108.8(2)

()}
v

(I
|

Ul U

o

v

v v Ul Ul 'V *V *V "V "V "V 'V
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O5A
O1A
01A
O1A
01A
O1A
03A
O1A
01A
03A
03A
O1A
01A
03A
03A
02A
04A
O4A
04A
O4A
04A
02A
04A
O4A
02A
02A
04A
O4A
02A
02A
01A
03A
03A
03A
03A
03A
01A
03A
03A
O1A
01A
03A
03A
O1A
01A
O1A
04A

T2A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M1A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M2A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M3A
M4A

06A
O1A
03A
03A
03A
03A
03A
02A
02A
02A
02A
02A
02A
02A
02A
02A
04A
02A
02A
02A
02A
02A
01A
O1A
01A
O1A
01A
O1A
01A
O1A
01A
03A
01A
O1A
01A
O1A
01A
O1A
01A
O1A
01A
O1A
01A
O1A
01A
O1A
04A

clino-suenoite 1316.cif
109.6(2) 1.556 . ?
179.1(2) . 6_556 ?
84.0(2) . 5556 ?
95.3(2) 6_556 5 556 ?
95.3(2) . . ?
84.0(2) 6556 . ?
82.2(2) 5556 . ?
85.39(14) . 6 556 ?
95.24(14) 6_556 6 _556 ?
95.42(14) 5 556 6 _556 ?
177.4(2) . 6556 ?
95.24(14) . . ?
85.39(14) 6 556 . ?
177.4(2) 5556 . ?
95.42(14) . . ?
87.0(2) 6556 . ?
95.3(2) 7_556 4_454 ?
94.8(2) 7_556 1 554 ?
88.93(14) 4_454 1 554 ?
88.93(14) 7_556 6 556 ?
94.8(2) 4 454 6 556 ?
174.5(2) 1._554 6 556 ?
92.32(13) 7.556 . ?
172.2(2) 4 454 . ?
91.91(14) 1_554 .
83.84(14) 6 556 . ?
172.2(2) 7.556 6 ?
92.32(13) 4 454 6
83.84(14) 1 554 6
91.91(14) 6_556 6
80.1(2) . 6 ?
180.0 5 556 1 554
95.70(13) 5 556 5
84.30(13) 1. 554 5
84.30(13) 5 556 2
95.70(13) 1 554 2
83.3(2) 5 2 ?
95.70(13) 5 556 6 ?
84.30(13) 1 554 6 ?
96.7(2) 5 6 ?
180.0 2 6 ?
84.30(13) 5 556 .
95.70(13) 1_554 .
180.0 5 . ?
96.7(2) 2 . ?
83.3(2) 6 . ?
168.7(2) 4 455 7 556 ?

VoV Vv

VoV VY VY

(o)}
v
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O4A M4AA 02A 83.04(13) 4 455 . ?
O4A M4A O2A 88.44(13) 7_556 . ?
O4A M4A 02A 88.44(13) 4_455 6 556 ?
O4A M4A 02A 83.04(13) 7_556 6 556 ?
02A M4A 02A 82.1(2) . 6 556 ?
O4A M4A O6A 126.36(13) 4 455 7 556 ?
O4A M4A O06A 64.16(13) 7_556 7 556 ?
02A M4A O6A 115.04(13) . 7_556 ?
02A M4A O6A 141.32(11) 6 556 7 556 ?
O4A M4A O6A 64.16(13) 4_455 4 455 ?
O4A M4A O6A 126.36(13) 7_556 4 455 ?
02A M4A O6A 141.32(11) . 4 455 ?
02A M4A O06A 115.04(13) 6 556 4 455 ?
06A M4A 06A 74.2(2) 7_556 4 455 ?
O4A M4A O5A 77.95(12) 4_455 7 556 ?
O4A M4A O5A 109.28(11) 7_556 7_556 ?
02A M4A O5A 88.21(11) . 7_556 ?
02A M4A O5A 164.15(11) 6 556 7_556 ?
06A M4A O5A 54.44(10) 7_556 7 _556 ?
06A M4A O5A 66.25(10) 4 455 7 556 ?
O4A M4A O5A 109.28(11) 4 455 4 455 ?
O4A M4A O5A 77.95(12) 7_556 4 455 ?
02A M4A O5A 164.15(11) . 4 455 ?
02A M4A O5A 88.21(11) 6 556 4 455 ?
06A M4A O5A 66.25(10) 7_556 4 455 ?
O6A M4A O5A 54.44(10) 4 455 4 455 »?
O5A M4A O5A 103.83(14) 7_556 4 455 ?
T1A O5A T2A 139.3(2) . 1. 554
T1A O6A T2A 140.3(2) . . ?
T1A O7A T1A 141.0(4) 2 . ?
O5A 06A O5A 172.2(2) . 1 556 ?
O6A O7A O6A 111.8(2) . 2 ?

_refine_diff_density max 1.36
_refine_diff density min -0.65

loop_
_refln_index_h
_refln_index_k
_refln_index_1
_refln_F_squared_meas
_refln_F_squared_sigma

0 2 0 479.5 15.4
© 4 0 490.7 10.2
0 6 © 102.6 5.3
0 8 © 246.0 7.4
0 106 © 148.2 6.1
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.9
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0
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0
0

3
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1.4

1
2
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.0
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.7

-0
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.3

9
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2

.8

1
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5

4.0
8
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0
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0
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1
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8.6
5.8
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0
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