Staurolite (HyAlsFesSiaO1s) Structure:
A5B2C2D10E2.mC84_12_acghj bdi 2i 5 i-001

This structure originally had the label A5SB2C10D2E2 mC84_12_acghj_bdi_5j_2i_j. Calls to that address will be redirected here.
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AFLOW prototype label
Mineral name
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aflow —--proto=A5B2C2D10E2_mC84_12_acghj_bdi_2i_5j_j-001
--params=a, b/a, c/a, B,ys, Yo, T7, 27, T8, 28, L9, 29, 10, Y10, 2105 T11, Y11, 211, L12, Y12,
212,13, Y13, 213, L14, Y14, 214, L15, Y15, 215, L16, Y16, 16

e The orthorhombic structure of staurolite determined by (Naray-Szabd, 1929) was given the Strukturbericht designation
S04 by (Hermann, 1937). (Smith, 1968) showed that the structure is actually monoclinic with 5 & 90°. This paper also

corrected the chemical composition of the mineral.

e The hydrogen positions are undetermined, but they part of a “complex distribution of OH ions,”
associated with the atoms on the (4i) sites (Smith, 1968). We therefore label the (4i) sites as OH.

and are “probably”

e The metallic sites are actually somewhat disordered. (Smith, 1968) gives the composition of the various sites as:
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More (see reference in Donnay, 1983) presents a history of the difficulties in determining the staurolite structure.

Base-centered Monoclinic primitive vectors

a; = %afc — %by
a; = lax+iby
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (2a) Al'T
B, = fa;+jap lax (2b) Fe I
By = 3 ag sccosBR+ esinfBz (2c) ALl
B, = laj+lay+1lag 1(a+ccosB) X+ SesinfB2 (2d) Fe IT
Bs = —ys a1 + ys az bys § (4g) Al II1
Bg Ys a1 — Yy A —bysy (4g) Al III
B = —ygay + ygas + %33 %ccosﬁf{—kbyf;y—l— %csinﬁi (4h) Al IV
Bs = Y6 a1 — Yg Az + %ag %ccosﬁifbyf;er %csinﬂi (4h) AlTV
By = T7a] +r7as + z7as (ax7 4 czrcos B) X+ czrsin f 2 (4i) Fe 111
Bio —x7a] — T7ay — 27 as — (ax7 4+ czrcos B) X — czrsin B2 (4i) Fe III
Bi1 = Tgay + rgag + zgas (axs + czgcos B) X + czgsin S 2 (4) HI
B2 —xga] — Tg Ay — 25 A3 — (axg + czgcos ) X — czgsin S 2 (4i) HI
Bz = Tga] + Tgas + zgas (axg 4 czg cos B) X + czgsin f Z (4i) HII
Bia —Zgaj] — Tg Ay — Zg A3 — (axg + czg cos B) X — czgsin B2 (4i) HII
Bis = (10 — y10) a1 + (ax10 + cz10 €08 B) X+ by10§ + cz108in 5 2 (8j) AlV
(710 + Y10) a2 + 210 @3
Bis = — (z10 + y10) a1 — — (am1p + cz1pcos B) X + by10y — (8j) AlV
(710 — y10) a2 — 210 @3 cz108in B 2
By = — (710 — y10) @1 — —(az10 + cz1pcos B) X — by10y — (8j) AlV
(710 + Y10) a2 — 210 @3 cz108in B2
Bis = (z10 + y10) a1 + (ax10 + cz10c08 B) X — by10 ¥ + cz108in 5 2 (8j) AlV
(10 — y10) a2 + 210 a3
By = (11 —y11) a1 + (ax11 +cz11c088) XK+ by §+cz1sinfz (8j) 01

(x11 + y11) a2 + 211 a3
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Bar

B28

Bag

B3O

Bs;

B32

Bss

B34

Bss

B36

B39

Buo

By

By2

—(z11 +y11) a1 —
(5811 - y11) Az — z11 a3
- (5611 - y11) a; —
(T11 +y11) a2 — 211 a3
(11 +y11) a1 +
(x11 — y11) az + 211 a3
(12 — y12) a1 +
(12 + y12) a2 + z12a3
—(z12 +y12) a1 —
(T12 — y12) a2 — z12 83
- (5512 - ylz) a; —
(z12 + y12) a2 — z12a3
(z12 + y12) a1 +
(T12 — y12) a2 + z12 a3

(z13 —y13) a1 +
(z13 +y13) a2 + z13a3
— (13 +v13) a1 —
($13 - y13) ag — z13a3
- (3313 - y13) a; —
(z13 +y13) a2 — z13a3
(z13 +y13) a1 +
(x13 — y13) a2 + z13a3
(14 — y14) A1 +
(14 + Y14) A2 + 214 a3
— (214 +y14) a1 —
(5614 - y14) az — 214 a3
- (1514 - y14) a; —
(14 + Y14) Az — 214 a3
(T14 +y14) @1 +
(z14 — y14) @2 + 214 a3
(15 — y15) a1 +
(z15 +y15) a2 + 215 a3
—(z15 +y15) a1 —
(z15 — y15) @2 — z15 @3
- (3615 - y15) a; —
(x15 +y15) a2 — 215 a3
(z15 +y15) a1 +
(z15 — y15) @2 + z15 @3
(z16 — y16) a1 +
(16 + y16) a2 + 216 a3
— (216 + y16) a1 —
(z16 — y16) A2 — 216 A3
- (5616 - y16) a; —
(16 + y16) a2 — 216 a3
(216 + y16) a1 +
(z16 — y16) A2 + 216 A3

— (axn + CzZ11 COS 5) )A( —+ byll y —
cz118in Bz

—(az11 +cz11c088) X —by11 § —
CZ11 sinﬁi

(ax11 + cz11c088) X —by11 ¥+ cz118in 52
(ax12 + cz12c08 B) X+ by12§ + cz128in 5 2

—(az12 + cz12c0o8 B) X+ by12y —
cz128in Bz

—(az12 + cz12c08B) X — by12y —
cz128in B2

(ax12 + cz12c08 B) X — by12§ + cz128in B2
(ax13 + cz13c08 8) X+ by13§ + cz13sin 5 2

— (ax13 + cz13c088) X+ by13§ —
Cz13 sin ﬁ Z

— (axlg + Cz13 COS 6) )A{ — by13 y —
cz138in Bz

(ax13 + cz13c08 B) X — by13§ + cz13sin 5 Z
(ax14 + cz14c08 8) X+ by14§ + cz148in 5 2

—(az14 + cz14c08B) X+ by14y —
CZ14 sin 6 Z

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

(ax14 + cz14c08 8) X — by14§ + cz148in 5 Z
(ax1s + cz15c08 B) X+ by15§ + cz158in 8 2

—(az15 + cz15c08B) X+ by15y —
cz158in B2

—(ax15 + cz15c08 8) X —by15§ —
CzZ15 sin 6 Z

(CLSC15 + cz15 COS ﬂ) X — by15 y + cz15 sinﬂ Z
(az16 + cz16c08 B) X+ by16§ + cz16sin 5 Z

— (az16 + cz16c08 B) X+ by16y —
cz168in B2

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

(ax16 + cz16 €08 B) X — by16 ¥ + cz168in 5 2
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