Muscovite (KH5Al3513015, S51) Structure:
A2BCI10D2E4 mC76_15_f e 5f £ 2{-001

This structure originally had the label A2BC10D2E4 mC76_15_f_e_5f_f_2f. Calls to that address will be redirected here.
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Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype

AFLOW prototype label
Strukturbericht designation
Mineral name

ICSD

Pearson symbol

Space group number

Space group symbol

AFLOW prototype command

Al3HyKO;2Si3

A2BC10D2E4.-mC76_15_f_e_5f_f 2f-001
S5

muscovite

17049

mC76

15

C2/c

aflow —--proto=A2BC10D2E4_mC76_15_f_e_bf_f_ 2f-001

--params=a, b/a,c/a, B,y1, T2, Y2, 22, T3, Y3, 23, T4, Y4, 24, T5, Y5, 25, L6, Y6, 265 T7: Y7, 27,
T8,Ys,28,L9,Y9, 29,10, Y10, 210

e The sites we label Si-I and Si-IT are actually approximately 75% silicon and 25% aluminum, but trace elements such as
manganese can appear on both sites. In addition, the potassium site (K) can be alloyed with small amounts of sodium,
and the aluminum site (Al) with iron. These trace elements give muscovite a variety of colors. The sample studied by

(Richardson, 1982) was pink.
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Base-centered Monoclinic primitive vectors

a; = %afc — %by
az = %afc + %by
ag = ccosfX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = —yp a; +y1a2+ia3 = %ccosﬁfierylericsinﬂi (4e) KI
B, = ylal—ylag—l—%ag = %ccosﬂi—byly—i—%csinﬂi (4e) KI
B; = (x2 —y2) a1 + (22 + y2) a2 + = (axg + czacosB) X+ by2§ + czosin 5z (8f) All
Z9 asg
B4 = 7(I2+y2) a; — (SCQ 7y2) ags — = — (ax2+c(22— %) COSﬂ) 5(+by2yf (8f) All
1 1 . N
(22— 3) a3 c(z2— 3)sinfBz
Bs = —(m2—wy)a—(z2+y2)a— = —(ara+czacosf) X —bya§y — czosinfB2 (8f) All
Z9 asg
Bg = (x2 +y2) a1 + (z2 — y2) az + = (awa +c (22 + 5) cos B) X —by2§ + (8f) All
(22 +3) a3 c(z2+3)sinBz
B = (zz3—wy3)art(zztys)a+ = (ax3 + czzcos ) X+ bys § + czzsin 32 (8f) Ol
z3a3
Bs = —(zztys)ar—(w3—ys)as— = —(awz+c(z—3)cosf) X+bysy — (8f) 01
1 1 . N
z3—§) as c(z3—§)smﬁz
By = —(z3—ys)ar—(x3+ys)az— = —(axz+czzcosf)X—bysy — czzsinf[z (8f) Ol
Z3a3
B = (r3+ys) ar + (23 —y3) ax + = (axs +c(z3+ 3)cosB) X —bys§ + (8f) Ol
(23 +3) a3 c(z3+ %) sinBz
Bii = (ma—wy)ar+(vatys)azt+ = (az4 +czacos B) R+ bys§ + czasinf2 (8f) ol
Z4 A3
Biz2 = —(@matwys)ar—(za—ya)az— = - (GI4 +c (24 - %) COS 5) X+bysay — (8f) oIl
1 1 . N
(21— 3) a3 c(z4— 3)sinBz
Bis = —(za—ys) a1 —(zat+wys)as— = —(axg+czgcosf)X—bysy —czqsinfz (8f) oIl
Z4 Asg
Bia =  (watw)ai+(@m—y)a+ = (azs+c(za+ %) cosB) K —bys§ + (8f) 011
(24 +3) a3 c(z4+3)sin Bz
Bis = (v5—ys)a+(v5+ys) ax+ = (axs + cz5co8 B) X+ bys § + cz5sin 32 (8f) O III
Z5 as
Bie = —(x5+ys)a;—(x5—ys)aa— = —(axs5 4+ ¢ (25— 5)cos ) R+ bys § — (8f) O I
(Z5_%) az 0(25—%) sin 8z
Bir = —(xs5—ys)a;—(z5+ys)as— = —(axs+czscosf) X—bysy —czssin Bz (8f) O III
%543
Bis = (v5+ys)ar+(v5—ys) aa+ = (aws 4 c (25 4+ 3) cos ) X — bys § + (8f) O III
(z5+%) az c(zg—f—%) sin 32



Bis = (v — ye) a1 + (w6 + yg) az + = (axe + czgcos B) X+ bys ¥ + czgsin 5 (8f) o1V

26 a3
Bao = —(z6+ys) a1 — (w6 —ys) a2 — = — (awg+c (26 — 3) cos B) X+ by § — (8f) o1V
1 1 . ~
(26 — 3) a3 c(z6— %) sinBz
Ba:y = —(xs—ys) ar—(x6+ys) aa— = —(axg+czgcosf) X—bysy —czesinfz (8f) o1V
Zg A3
B2z = (w6 + ys) a1 + (26 — Ys) az + = (0556 +c (26 + %) COSﬂ) X—bysy + (8f) O1v
(ZG + %) az c (ZG + %) sin 32
Bos = (x7 —y7) a1 + (z7 + y7) az + = (axy + czrcos B) X+ byr § + czrsin 5z (8f) ov
Z7 as
Boy = —(z7+yr)ay—(z7—yr)ag— = — (az7 +c (27— 1) cos B) X+ byr § — (8f) oV
1 1 . -~
27— %) ag c(zr — 3)sinfBz
Bas = —(zr—yr)ar—(z7+yr)aa— = —(axy+czrcosf) X—by;y —czrsinfz (8f) oV
Z7as
Bas = (w7 +y7) a; + (v7 — y7) as + = (axr +c (27 + 5) cos B) X —byr § + (8f) ORY
(37“'%) as 6(27—1—%) sin 82
By = (xs —ys) a1 + (wg + ys) as + = (axg + czgcos B) X+ bys § + czgsin S Z (8f) OH I
zZg as
Bas = —(zs+uys)a;—(zg—ys) aa— = — (aws 4+ c (28 — 3) cos B) X+ bys § — (8f) OH I
1 1 . N
zg—§) as c(zg—§)smﬂz
Bag = —(xs—ys)ar—(xs+ys)as— = —(axg+czgcosf) X—bysy —czgsinfz (8f) OHI
zZg as
Bso = (g + ys) a; + (vg — yg) as + = (axs +c(zs+ 3) cos B) X —bys§ + (8f) OH I
(Z8+%) az C(Zg+%) sin 32
B3, = (xg — yo) a1 + (X9 + yg) a2 + = (axg + czgcos B) X+ byg ¥ + czosin 5 2 (8f) Sil
Zg ag
Bz = —(zotyo)ar—(w9—yo)az— = —(amg+c(z—3)cosf) X+byyy — (8F) Sil
1 1 . N
2975) as c(z9—5)81n,8z
Bss = —(z9—yo)ar—(zg+yg) az— = —(axg+czgcosf)X—bygy — czgsinfBz (8f) Sil
Zg asg
Bs, = (9 + y9) a1 + (T9 — yo) az + = (azg + c (29 + 5) cos B) X —bye § + (8f) Sil
(29+%) as C(Zg—f—%) sin B8z
Bss = (x10 — y10) a1 + = (awio +cz10cos f) X+ by10 Y + cziosin B 2 (8f) SiII
(710 + Y10) a2 + 210 @3
Bss = — (210 + y10) a1 — = —(awotc(ao—g)cosp) Xbyoy— (8 St
(210 — y10) a2 — (210 — 3) a3 c(z10— 3)sinfBz
B3z = — (210 — y10) @1 — = — (aw19 + cz10cos B) X —by10y — (8f) Sill
(xlo + y10) as — z1pas Cz10 Sinﬁi
Bss = (z10 + y10) a1 + = (afﬂlo +c (210 + %) CcoS 5) X—byioy + (8f) Si I
(z10 — Y10) A2 + (210 + %) az c (210 + %) sin 3 Z
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