Manganese-leonite [KoMn(SOy)q-4HoO, H4gs] Structure:
ASB2CD15E2 mC112.12 2i3j j ac_g4i5j 2i-001

This structure originally had the label A8B2CD15E2. mC112_12_2i3j_j_ad_g4i5j_2i. Calls to that address will be redirected here.

Cite this page as: D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of
Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.

https://aflow.org/p/KYS8

https://aflow.org/p/A8B2CD15E2_ mC112_12_2i3j_j_ac_g4i5j-2i-001

Prototype HgKoMnO12S,

AFLOW prototype label A8B2CD15E2_.mC112_12_2i3j_j_ac_g4i5j_2i-001
Strukturbericht designation H4y,

Mineral name manganese-leonite

ICSD 92700

Pearson symbol mC112

Space group number 12

Space group symbol Cc2/m

AFLOW prototype command aflow --proto=A8B2CD15E2_mC112_12_2i3j_j_ac_g4ibj_2i-001
--params=a, b/a,c/a, B,y3, T4, 24, T5, 25, T6, 26, T7, 27, T8, 28, T9, 29, T10, 2105 T11, 211,
Z125 Y12, 212, L13, Y13, 213, L14, Y14, 214, L15, Y15, 215, 16, Y16, 16, L17, Y17, 217, L18, Y18, 218, L19;
Y19, 219, 20, Y20, 220


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/KYS8
https://aflow.org/p/A8B2CD15E2_mC112_12_2i3j_j_ac_g4i5j_2i-001

Other compounds with this structure

(NHQ)QCO(SO4)2'4HQO7 (NHQ)QCU(SO4)2-4HQO, (NHQ)QFG(SO4)2'4HQO, (NHQ)QMg(SO4)2'4HQO, (NHQ)QMD(SO4) -4H O, CdQCO(SO4
CdQCU(SO4)2~4HQO, CdQFe(SO4)2'4HQO, CdQMg(SO4)2'4HQO7 CdQMH(SO4)2'4HQO, CSQCO(SO4)2'4HQO, CSQCU(SO4) 4H20,
CSQF@(SO4)2'4H207 CSQMg(SO4)2'4HQO, CSQMH(SO4)2'4HQO, KQCO(SO4)2'4HQO, KQCH(SO4)2'4HQO, KQFG(SO4) 4H2 (mere—
iterite), KzMg(SO4)24H20 (leonite), RbQCO(SO4)2'4HQO, RbQCu(SO4)2-4HQO, RbQFe(SO4)2'4HQO, szMg(SO;;) 4H20 RbQMH(SO4
TIQCO(SO4)2~4H20, TIQCU(SO4)2'4H20, TIQFG(SO4)2-4HQO, TlgMg(SO4)2~4H20, TIQMH(SO4)2~4H20

e Manganese-leonite is found in three forms:

— A low-temperature structure, stable below 168K.
— An intermediate-temperature structure, stable in between 168 and 205K.

— This room temperature structure, Strukturbericht H4,3), stable above 205K.

e Properly the prototype of leonite is KoMg(SO4)2-4H2O, but (Herrmann, 1943) gives manganese-leonite Strukturbericht
symbol H4s3, so we will use Mn-leonite as the prototype.

e Unlike the lower temperature structures, this leonite structure is characterized by the disorder of the second sulfate
group, centered on atom S-IT (Hertweck, 2001). The oxygen sites around S-II, labeled O-VII, O-VIII, and O-IX in our
notation, are only occupied 50% of the time. (Anspach, 1939), who did the original determination of this structure, was
not able to see the disorder and so gives an ordered structure for both sulfates.

e We use the structure determined by (Hertweck, 2001) at room temperature, 293K.

Base-centered Monoclinic primitive vectors

a3 = %a X — %b y
az = %a X+ %b y
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (2a) Mn I
B, = 1ag = tccosBR+ esinfBz (2¢) Mn II
B; = —yzai + Y3 az = bys ¥ (4g) 01
B, = ysar — yszaz = —bys ¥y (4g) 01
B; = Taa] + Taay + 24a3 = (axy 4 cz4cosB) X+ cz4sinf 2 (4i) HI
Bg = —X4a] — T4y — 24 A3 = — (axg + czqcos8B) X — czgsin B2 (4i) HI
By = Tsay + Tsas + 25 as = (axs + cz5cos B) X+ cz5sin S 2 (4) HII
Bsg = —Zsa] — T ag — 25 a3 = — (axs + cz5cos B) X — czssin f 2 (4i) HII
By = Teal + Tgas + 26 as = (azg + czgcos f) X + czgsin 8 2 (4i) O1II
Bio = —Tga) — Te Az — 26 A3 = — (aze + czg cos ) X — czgsin 32 (4i) o
Bi1 = T7ay +x7ag + z7as = (ax7 4 cz7cos B) X+ czrsin S 2 (4) O III
B = —x7a] — Tyag — 27 as = —(az7 4+ czrcos B) X — czrsin f 2 (4i) O III
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— (ax12 + cz12co8 B) X+ by12§ —
CzZ12 sin 6 Z

— (axlg + CzZ12 COS 5) )A( — by12 y —
cz128in Bz

(ax12 + cz12c08 B) X — by12§ + cz12sin 5 Z
(ax13 + cz13c08 8) X+ by13§ + cz13sin 5 2

— (az13 + cz13cos B) X+ by13y —
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— (az13 + cz13co8 B) X — byi13 § —
cz138in B2

(ax13 + cz13c08 8) X — by13§ + cz13sin 5 2
(ax1g + cz14€08 8) X+ by14§ + cz148in 82

—(az14 + cz1ac08B) X+ by1a y —
cz148in B2

—(ax14+ cz14co8 B) X —by14a§ —
CZ14 sin ﬁ Z

(CLSC14 + €214 COS ﬂ) X — by14 y + cz14 sinﬂ Z
(ax15 + cz15c08 B) X+ by15§ + cz15sin 5 Z

—(az15 + czi5c08 B) X+ byi15 ¥ —
cz158in Bz

—(az15 + cz15c08B) X —by15§ —
CZ15 sin 6 Z

(ax15 + cz15c08 B) X — by15§ + cz15sin 5 2
(ax16 + cz16 €08 B) X+ by16 ¥ + cz168in 5 2

—(ax16 + cz16c08 B) X + by16y —
cz168in Bz

— (az16 + cz16co8 B) X — by16y —
cz168in B2

e o o
= B BB

PN
B P

A~ N N N /N N/~ A/~
A . . . — . . . .
o — — — ~— ~— " — ~—

~~ o~~~ o~
X X X X X X
~— ~— ~ ~ ~

o1V
o1V
oV
oV
S1
S1
S1II
S1II
H III

H III

H III

H III

HIV

HIV

HIV

HIV

v

HV

Hv

HV

KI

KI

KI

KI

O VI

O VI

O VI



B = (716 + y16) a1 + (ax16 + cz16 €08 B) X — by16 ¥ + cz168in 5 2 (8j) O VI
(16 — Y16) A2 + 216 A3

Bu = (z17 —y17) a1 + (az17 + czi7cos B) XK+ by1r ¥+ czirsinf 2 (8j) O VII
(17 +y17) a2 + z17 a3

By = — (@17 + y17) a1 — —(az17 4+ cz17co8 B) X+ by17y — (8j) O VII
(17 —y17) a2 — z17 a3 cz17sin Bz

Bys = —(z17 —y17) a1 — — (az17 4+ cz17cosB) X —by17y — (8j) O VII
(T17 +y17) a2 — z17 a3 cz178in B Z

By = (r17 +y17) a1 + (az17 + czi7cos B) X —by17 § + czi7sin S 2 (83) O VII
(T17 — y17) a2 + 217 a3

By = (r18 — Y1) a1 + (ax1s + cz1scos B) X+ by1s ¥ + czissin S 2 (8i) O VIII
(18 +y18) a2 + z18 a3

Bss = — (18 +y18) a1 — — (ax18 + cz18cos f) X+ by1gs§ — (8j) O VIII
(718 — y18) a2 — 218 a3 cz188in B2

By = — (218 — y18) a1 — — (az15 + cz1gcos B) X — by1sy — (8j) O VIII
(718 + y18) a2 — z18 a3 cz1g sin B Z

B4 = (18 + 118) a1 + (az18 + cz1gcos B) X — by1g ¥ + czi1gsin f 2 (83) O VIII
(18 — y18) a2 + 218 a3

B4g = (.Z‘lg — ylg) aj —+ (CLSClg =+ CZ19 COS ﬂ) )A( + by19 y + CZ19 sinﬂ 2 (8]) O IX
(19 +y19) a2 + 219 a3

Bso = — (719 +y19) @1 — — (az19 + cz19cos B) X+ by19y — (8j) 0 IX
(19 — Y19) a2 — 219 a3 cz198in Bz

Bs1 = — (19 — Y19) a1 — — (az19 + cz19c08 B) X — by19y — (8j) 0 IX
(719 + y19) a2 — 219 @3 cz19 8in B Z

Bs2 = (z19 +y10) a1 + (ax19 + cz19c08 B) X — by19§ + cz19sin 5 (8j) 0O IX
(719 — y19) A2 + 219 a3

Bsz = (w20 — y20) a1 + (awap + 290 €08 B) X + byag ¥ + 220 sin 5 2 (8j) 0OX
(w20 + y20) a2 + 220 a3

Bss = — (w20 +y20) a1 — — (azap + czogcos B) X + byap § — (8j) 0OX
(20 — y20) a2 — 220 @3 czo0Sin Bz

Bss = - (3020 - yzo) a; — — (axzo ~+ cz90 COs B) X—byny — (8j) 00X
(@20 + y20) a2 — 220 @3 cz908in B Z

Bsg = (220 + y20) a1 + (amap + cz20 €08 B) X — by2g § + cz20sin 5 2 (8j) 00X
(20 — Y20) A2 + 220 a3

References

[1] B. Hertweck, G. Giester, and E. Libowitzky, The crystal structures of the low-temperature phases of leonite-type compounds,
KyMe(SOy)2-4Hy O (Me*t = Mg, Mn, Fe), Am. Mineral. 86, 1282-1292 (2001), doi:10.2138/am-2001-1016.

[2] H. Anspach, Die Struktur von Mn-Leonit, Z. Kristallogr. 101, 39-77 (1939), doi:10.1524/zkri.1939.101.1.39.
[3] K. Herrmann, ed., Strukturbericht Band VII 1939 (Akademische Verlagsgesellschaft M. B. H., Leipzig, 1943).


https://doi.org/10.2138/am-2001-1016
https://doi.org/10.1524/zkri.1939.101.1.39

