Manganese-leonite 110K [KyMn(SO4)2-4HoO] Structure:
A8B2CD12E2 mP100.14 8e 2e_ab_12e 2e-001

This structure previously used the label(s) A8B2CD12E2 mP100_14_8e_2e_ad_12e_2e. Calls to these addresses will be redirected here.
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Prototype HgKoMnO12S,

AFLOW prototype label A8B2CD12E2_mP100_14_8e_2e_ab_12e_2e-001
Mineral name manganese-leonite

ICSD 92702

CCDC 1652190

Pearson symbol mP100

Space group number 14

Space group symbol P2y /c
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AFLOW prototype command aflow --proto=A8B2CD12E2_mP100_14_8e_2e_ab_12e_2e-001

--params=a, b/a,c/a, 3, %3,Y3, 23, T4, Y4, 24, T5, Y5, 25, 6, Y6, 26, L7, Y7, 27, T8, Y8, 28, L9,
Y9, 29, 10, Y10, 210, 11, Y11, 211, L12, Y12, 212, T13, Y13, 213, L14, Y14, 214, L15, Y15, 215, T16, Y16 216,
L17, Y17, 217, L18, Y18, 18, L19, Y19, 219, L20, Y20, 2205 L21, Y21, 221, L22, Y22, 222, T23, Y23, 223, L24,

Y24, 224, X25, Y25, 225, 26, Y26, 226

Other compounds with this structure
KgMg(SO4)24HQO (leonite)

e Manganese-leonite is found in three forms:

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

— The room temperature structure, Strukturbericht H4s3, stable above 205K.

e The current structure orders all of the SO4 radicals. The data was taken from a sample held at 100K.

e (Hertweck, 2001) give crystallographic information of this phase in the P2;/a setting of space group #14. We used
FINDSYM to transform this to the P2 /c setting, which resulted in a switching of the a- and c-axes.

Simple Monoclinic primitive vectors

a; = aX
ap = by
ag = ccosfX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (2a) Mn I
B, = %ang%ag %ccosﬁiJr%ber%csinﬁi (2a) Mn I
B = la lax (2b) Mn II
B, = a1+ 5ay+;as 3 (a+ccosf) R+ 5by + jesin 2 (2b) Mn II
B = T3a + yzas + 23 ag (axs + czzcos B) X+ bys § + cz3sin S 2 (4e) HI
Bsg = —z3a; + (y3 + %) as — - (axg +c (23 — %) cos ﬂ) X+ (4e) HI
z3—3) ag b(ys+3) ¥ —c(zs—3)sinBz
B = —r3za; —yzas — z3as — (ax3 + czgcosB) X —bys § — cz3sin S 2 (4e) HI
Bs = 3 al—(yg - %) a2+(Z3 + %) as (aa:3—|—c(23—|— %) COS,B) X — (4e) HI
b(ys—3) §+c(zs+3)sinf2
By = Tga) + ygas + 24 a3 (axg + czgcos8B) X+ bys § + cz4sin Sz (4e) HII
Bio = —zia; + (y4 + %) as — - (ax4 +c (24 — %) cos ﬁ) X+ (4e) HII
z4— 3) ag b(ya+3)y—c(za—3)sinBz
By1 = —Tga; —ysas — 24 A3 —(axg + czgco8B) X —bys § — cz4sin Bz (4e) HII
Bz = wmia;—(ya—3) as+(za+3)as (azs +c (24 + 3) cos B) X — (4e) HII
b(ys — %) S’+c(z4+%)sinﬁ2
Bz = Tsai + ysas + 25 as (axs + cz5co88) X+ bys § + cz5sin S 2 (4e) H III
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By = —zsa1+ (ys +3) a2 — = — (az5 4+ c (25 — 3) cos B) X+ (4e) H III

(2575) as b(y5+%)yfc(25f%)sinﬁﬁ
Bis = —rsa; — ysag — 25 a3 = —(axs+czscosf) X —bys§ — czssin Bz (4e) H 111
Big = x5a;— (ys — %) as+ (z5 + %) az = (aa:s +c (z5 + %) cosﬁ) X — (4e) H III
b(y — %) §f—|—c(z5+%)sinﬁi
By, = Tgay + Y as + 2g as = (axe + czgcos B) X+ bys § + cz6 sin B Z (4e) HIV
Bis = —zgay + (y6 + %) as — = — (aa:6 +c (26 — %) cos 6) X+ (4e) HIV
(26 — %) a3 b(ys+3) 9 —c(26—3)sinBz
B = —Iga; — Ygaz — 26 as = —(azg+czgcosf) X —bysy — czesin Bz (4e) HIV
Bao = wgai—(ys—3) ax+(z+3) a3 = (axg + ¢ (26 + 5) cos ) % — (4e) HIV
b(yg— %) y+c(z6+%)sin,82
By = T7a; + yras + z7ag = (ax7 + czrcos B) X+ byr § + czrsin S 2 (4e) HV
By, = —z7a; + (y7 + %) ag — = — (ax7 +c (z7 — %) cos ﬂ) X+ (4e) HV
(27— 3) a3 b(yr+3) 9 —c(zr—3)sinBz
B2z = —Tray —Yraz — zrag = —(az7r +czrcosfB) X —byr ¥ — carsin B2 (4e) HV
Boy = x7a1—(y — %) a2+(Z7+ %) ag = (aa:7—|—c(27—|— %) COS,B) X — (4e) HV
b(y7— %) y+c(z7+%)sinﬁ2
B25 = rgal + ysas + zg as = (al'g + czg cos B) X+ byg S’ + czg Sinﬂ Z (46) H VI
Bog = —zga; + (yg + %) as — = — (a:rg +c (zg — %) cos ﬁ) X+ (4e) H VI
(zs—%) as b(yg—l—%)y—c(zg—%)sinﬁi
Byr = —Tga; — ygas — 2g a3 = —(axg+czgcosf) X —bysy — czgsin Bz (4e) H VI
Bys = wxsa;—(ys—3) as+(zs+3)ag = (axs +c (28 + 3) cos B) X — (4e) H VI
b(yg— %) S’+c(z8+%)sinﬁi
Boy = Tgaj + ygas + 29 as = (axg + czgcos B) X+ byg § + czgsin S (4e) H VII
B3 = —xga; + (yg + %) as — = — (axg +ec (29 — %) cos B) X+ (4e) H VII
(20— 3) a3 b(yo+3) ¥ —c(z0—3)sinB2
B3, = —Tgaj — Yo as — Zg Az = —(axg+czgcosf) X —bygy — czgsin Bz (4e) H VII
B32 = Tgal — (yg — %) as + (Zg + %) as = (a:lfg +c (Zg + %) COSﬂ) X — (46) H VII
b(ygf %) erc(zQJr%)sinﬂﬁ
B3z = Z10@1 + Y10 @2 + 210 A3 = (axio+cz10cosB) X+ by1o ¥ + cziosin B2 (4e) H VIII
B3y = —z0Q1 + (y1o + %) as — = — (aa:lo +c (210 — %) cos ﬂ) X+ (4e) H VIII
(210 — %) a3 b(yio+3) ¥ —c(z10—3)sinfz
Bss = —T10a1 — Y102 — 210 A3 = —(az10 +cziocos B) X —by10 ¥ — (4e) H VIII
cz108in Bz
Bss = Tipoar — (yw - %) az + = (affw +c (210 + %) Cos 5) X - (4e) H VIII
(z10+ 1) a3 b(yio—3) §+c(z10+ 3)sinf2
B3y = T11a1 + Y11 a2 + 211 a3 = (CL.Z'H + cz11 COSB) f(—l—bylly—&—czu sinﬁi (46) KI
Bss = —Tira + (y11 =+ %) az — = - (al‘n +c (2’11 - %) COSﬂ) X+ (4e) K1
(2’11—%) ag b(y11—|—%) y—c(zn—%)sinﬁi
Bsg = —T11 Q] — Y11 a2 — 211 A = —(axy +czr1cos ) X — by § — (4e) K1
cz118in Bz
By = ri1a) — (y11 - %) as + = (amll +c (z11 + %) cos 6) X — (4e) KI
(211 + %) a3 b(yin—3) §+c(zi1+3)sinfz
B4 = T12a1 + Y122 + 212 a3 = (&1312 + cz19 COS ﬁ) X+ by12 y + cz12 sinﬁ Z (46) KII



B42

B43

By

Bys
Bue

Byr

Bys

Bao
Bso

Bs:

B52

Bsa

B55

Bss

Bs~
Bss

B59

B61
B62

Bes

B64

B65

Ber

—z12a1 + (y12 + 3) az —
(212 - %) az

—T12a1 —Yi2a2 — 21243

Tizay — (y12 - %) az +
(Z12 + %) ag
Tizar +Yi3az + z13a3
—z13a1 + (13 + 5) az —
(213 - %) as

—T13a41 —Yi13a2 — 213a3

Tizap — (y13 - %) ag +
(213 + %) as
Ti14a1 + Y1422 + 21483
—Ti4a; + (914 + %) as —
(214 - %) as

—T14aA1 —Y14A2 — 214 A3

Tigaar — (y14 - %) az +
(214 + %) asz
Tis a1 + Y15 a2 + 215 as
—Ti5a + (y15 + %) az —
(215 — 3) a3

—T15aA1 — Yisp a2 — 21543

Tisay — (y15 - %) az +
(315 + %) ag
T16 a1 + Y16 A2 + 216 A3
—Ziear + (y16 + %) ag —
(Zl6 - %) as

—T16A1 — Y16 A2 — 216 A3

Tiear — (y16 - %) ag +
(216 + %) as
Ti7ar +Yiraz + z17a3
—zi7a; + (y17 + %) az —
(217 — 3) as

—Ti17a1 —Yi7az2 — Z17aA3

Ti7ay — (y17 - %) az +
(217 + %) as
ri1gai1 + Yigaz + 218 a3
—z1ga1 + (18 + 5) az —
(218 — 35) a3

—Ti18aA1 — Yigaz2 — 218 A3

— (al‘12 +C(212 — %) COSﬁ) 5(+
b(yler%) yfc(zlgf%)sinﬂi

— (az12 + cz12c08B) X — by12y —
cz128in Bz

(axlz +c (212 + %) cos 6) X —
b(yiz—3) §+c(z12+3)sinfz
(CLSC13 + cz13 cos ﬂ) X+ by13 y + cz13 sinﬂi
— (axlg +c (213 — %) cosﬂ) X+
b(y13+%) y—c(zlg— %)sinﬁi

— (ax13 + cz13c088) X — by13§ —
CzZ13 sin ﬁ Z

(al’lg +c (2’13 —+ %) COSs ﬂ) )A( —
b(ylgf %) erc(zngr%)sinﬁZ
(ax14 + cz14c08 B8) X+ by14§ + cz148in 5 Z
— (aa?14 +c (214 - %) cos,é’) X+
b(yia+3) §—c(z14—3)sinpz

— (ax14 + €Z14 COS 6) X — by14 5’ —
cz148in Bz

(am14 +c (214 + %) cos B) X —
b(yia—3) §+c(zia+3)sinpz
(ax1s + cz15c08 B) X+ by15§ + cz158in 82
— (az15 + ¢ (215 — 3) cos B) %X+
b(yis+3) §—c(z15 — 3)sin B2

—(az15 + cz15c088) X —by15 9 —
cz158in B2

(ax15 +c (215 + %) Cos B) X —
b(yis —3) §+c(z15+3)sinfz
(ax16 + cz16 €08 B) X + by16 ¥ + cz168in 5 2
— (axlﬁ +c (216 — %) Cosﬂ) X+
b(ylg,—i—%) y—c(zlg,— %)sinﬂi

— (az16 + cz16co8B) X — by16y —
CZ16 sin 6 Z

(az16 + ¢ (216 + 3) cos B) % —
b(y167 %) 5’+C(216+%)Sin52
(ax17 + cz17c08 B8) X+ by17§ + cz17sin 5 2
— (amn +c (z17 - %) cosﬂ) X+
b(yir+3) §—c(zir—3)sinpz

— (ax17 4 cz17cos f) X — by17y —
cz178in Bz

(ax17 +c (217 + %) cos B) X —
b(yir—3) §+c(zir+3)sinpz
(ax1g + cz18co8 B) X+ by1s§ + cz18sin S Z
— (a$18 +c (z18 — %) cosﬁ) X+
b(yis+3) §—c(z1s—3)sinBz

— (az1s + cz1gcos B) X — by1sy —
cz188in B2

KII

K1II

KII

Ol
Ol1I

(O

OlI

O1II
OlII

oIl

O1II

O III
O III

O III

O III

O1v
o1V

o1V

O1v

oV
ov

ov

oV

O VI
O VI

O VI



Bss

B69

Br

Brs

Brs
Bra

Brs

Brs

Brs

Brg

Bso

BSl
B82

B84

Bss
Bss

Bgr

B88

Bso

B91

Bo2

B93

Tigar — (yls - %) ag +
(215 + 3) as

Tig a1 + Y9 Az + 219 a3

—ZTa + (y19 + %) az —
(210 = 3) a3

—T19a1 —Yi9az — Z19a3

Tigar — (y19 - %) ag +
(219 + %) as
20 a1 + Y20 A2 + 220 A3
—T20 a1 + (y20 + %) az —
(220 - %) asg

—X20a1 — Y20a2 — 22043

Tooay — <y20 - %) az +
(220 + %) as
To1 a1 + Yo1 a2 + 221 A3
—xg1a; + (y21 + %) az —
(221 — 3) a3

—T21A1 — Y21a2 — 221A3

Toray — (y21 - %) az +
(221 + 3) a3
Toz a1 + Y22 A2 + 222 a3
—T2a; + (yzz + %) as —
(222 = 3) a3

—T22a1 — Yz2a2 — Z22a3

Toz @y — (y22 - %) az +
(222 + %) as
Tozal + Y23 @2 + 223 a3
—T23a1 + (y23 + %) az —
(223 —3) a3

—T23 a1 — Y23 a2 — 22343

Tozag — <y23 - %) az +
(223 + %) ag
To4 A1 + Y24 A2 + 224 A3
—xg4ay + (y24 + %) az —
(224 - %) asg

—T24 A1 — Y24 a2 — 224 A3

Ta4a1 — (y24 - %) az +
(2244 3) a3

Tos a1 + Yo5 a2 + 225 a3

(aIlg +c (218 —+ %) COSs ﬂ) )A( —
b(yis—3) §+c(zis+3)sinpz
(ax19 + cz19c08 B) X+ by19§ + cz19sin 5 2
- (aa:lg +c (219 - %) cosﬁ) X+
b(yro+3) ¥ —c(z10— 3)sinf2
— (az19 + czigcos B) X —byi1o ¥ —
cz198in Bz
(axlg +c (Zlg + %) cos B) X —
b(yio—3) §+c(zi9+3)sinpz
(azag + cz20 cos ) X + byap ¥ + 290 8in S Z
— (awz0 + ¢ (220 — §) cos B) X +
b(y20+3) §—c (220 — 3)sin B2

— (azag + czogcos B) X — byap y —
czoosin Bz

(axgo +c (220 + %) Cos 6) X —
b(yo—3) §+c(z20+3)sinfz
(awa1 + 291 €08 B) X+ bya1 § + 221 sin 5 2
- (axm +c (221 - %) Cosﬂ) X+
b(y21+%) yfc(zm — %)sinﬂi

—(azo1 + czo1co8fB) X — bya1 § —
CzZ21 sin 6 Z

(awa1 + ¢ (221 + 3) cos B) & —
b(yar —3) §+c (2214 3)sinB2
(amas + cz92 €08 B) X + by § + czo0sin 5 2
- (axgg +c (222 - %) cosﬂ) X+
b(ya2+3) §—c (222 — 3)sinfB2
— (axwas + czoacos B) X — byoo § —
Czo28in B Z
((11'22 +c (222 + %) cos ﬂ) X —
b(ys—3) §+c(z2+ 3)sinpz
(aweg + cz23 €08 B) X + byas § + czozsin S Z
— (axgg +c (2223 — %) cosﬁ) X+
b(ys+3) §—c(223 — 3)sinfz

— (ang —+ CZz93 COS 6) )A{ — by23 y —
czo3sin B2

<a$23 +c (223 + %) cos 6) X —
b(yss —3) §+c(ze3+3)sinfz
(awoq + c294 €08 B) X+ by2a § + cz248in 52
— (a:z:24 +c (224 — %) COSﬂ) )A(+
b(yaa+3) §—c (224 — 3)sinpz

— (azaq + czog4co8B) X — byos § —
CZ24 sin 6 Z

(ax24 +c (224 + %) cos ﬁ) X —
b(y2n—3) §+c(z2a+3)sinf2

(awas + cz95 €08 B) X + byas § + czo5sin 5 2

O VI

O VIl
O VII

O VII

O VIl

O VIII
O VIII

O VIII

O VIII

0 IX
O IX

0 IX

O IX

00X
0X

0X

00X

O XI
O XI

O XI

0O XI

O XII
O XII

O XII

O XII

S1



Bos = —zosar + (y25 + 5) az — = — (awas + ¢ (225 — 3) cos f) X+ (de) ST

(225 — 3) as b(yss +3) §—c(z25 — 3)sinpz
Bos = —T25 A1 — Y25 A2 — 225 A3 = — (azwas + czas cos B) X — byas § — (4e) S1
czo58in Bz
Bos = Tosay — (y25 — %) as + = (ax25 +c (225 + %) cos 6) X — (4e) SI
(225 + 1) a3 b(yss —3) §+c (225 +3)sinfz
Bo7r = T26 @1 + Y26 A2 + 226 A3 = (awae + c226 cOS B) X + byas ¥ + cz26 sin 3 2 (4e) S
Bgs = —xg6a1 + (y26 + 5) az — = — (axgs + ¢ (226 — 3) cos ) X+ (4e) S I
(226 — 1) a3 by +3) §—c(z26— 3)sinfBz
Bgoy = —T26 A1 — Y26 A2 — 226 A3 = — (awap + 296 cos 3) X — byas § — (4e) S II
CZ26 sin ﬁ Z
B — _ _ 1 — 1 & _
100 = Togar — (Y26 — 5) a2 + = (am26 + ¢ (226 + 5) cos B) X (4e) S 1T
(2264’%) as b(ygﬁf%) y+6(225+%)8in52
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