
Nacrite [Al2Si2O5(OH)4, S54] Structure:
A2B4C9D2 mC68 9 2a 4a 9a 2a-001
This structure previously used the label(s) A2B4C9D2 mC68 9 2a 4a 9a 2a. Calls to these addresses will be redirected here.
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Prototype Al2H4O9Si2

AFLOW prototype label A2B4C9D2 mC68 9 2a 4a 9a 2a-001

Strukturbericht designation S54

Mineral name nacrite

ICSD 250459

CCDC 1716454

Pearson symbol mC68

Space group number 9

Space group symbol Cc
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AFLOW prototype command aflow --proto=A2B4C9D2_mC68_9_2a_4a_9a_2a-001

--params=a, b/a, c/a, β, x1, y1, z1, x2, y2, z2, x3, y3, z3, x4, y4, z4, x5, y5, z5, x6, y6, z6, x7,
y7, z7, x8, y8, z8, x9, y9, z9, x10, y10, z10, x11, y11, z11, x12, y12, z12, x13, y13, z13, x14, y14, z14, x15,
y15, z15, x16, y16, z16, x17, y17, z17

• (Herrmann, 1943) gave the nacrite structure determined by (Hendricks, 1939) the Strukturbericht symbol S54. This
structure was somewhat uncertain, as Hendricks knew that the structure had space group Cc but could only determine
the structure in terms of a pseudo-rhombohedral unit cell. This led to a tripling of the unit cell compared to that found
by (Zhukhlistov, 2008), who was also able to determine the positions of the hydrogen atoms. We will used the modern
structure, noting that we can essentially recover the original structure by tripling the unit cell along the c-axis.

Base-centered Monoclinic primitive vectors

a1 = 1
2a x̂− 1

2b ŷ

a2 = 1
2a x̂+ 1

2b ŷ

a3 = c cosβ x̂+ c sinβ ẑ

Basis vectors

Lattice
coordinates

Cartesian
coordinates

Wyckoff
position

Atom
type

B1 = (x1 − y1) a1 + (x1 + y1) a2 +
z1 a3

= (ax1 + cz1 cosβ) x̂+ by1 ŷ + cz1 sinβ ẑ (4a) Al I

B2 = (x1 + y1) a1 + (x1 − y1) a2 +(
z1 +

1
2

)
a3

=
(
ax1 + c

(
z1 +

1
2

)
cosβ

)
x̂− by1 ŷ +

c
(
z1 +

1
2

)
sinβ ẑ

(4a) Al I

B3 = (x2 − y2) a1 + (x2 + y2) a2 +
z2 a3

= (ax2 + cz2 cosβ) x̂+ by2 ŷ + cz2 sinβ ẑ (4a) Al II

B4 = (x2 + y2) a1 + (x2 − y2) a2 +(
z2 +

1
2

)
a3

=
(
ax2 + c

(
z2 +

1
2

)
cosβ

)
x̂− by2 ŷ +

c
(
z2 +

1
2

)
sinβ ẑ

(4a) Al II

B5 = (x3 − y3) a1 + (x3 + y3) a2 +
z3 a3

= (ax3 + cz3 cosβ) x̂+ by3 ŷ + cz3 sinβ ẑ (4a) H I

B6 = (x3 + y3) a1 + (x3 − y3) a2 +(
z3 +

1
2

)
a3

=
(
ax3 + c

(
z3 +

1
2

)
cosβ

)
x̂− by3 ŷ +

c
(
z3 +

1
2

)
sinβ ẑ

(4a) H I

B7 = (x4 − y4) a1 + (x4 + y4) a2 +
z4 a3

= (ax4 + cz4 cosβ) x̂+ by4 ŷ + cz4 sinβ ẑ (4a) H II

B8 = (x4 + y4) a1 + (x4 − y4) a2 +(
z4 +

1
2

)
a3

=
(
ax4 + c

(
z4 +

1
2

)
cosβ

)
x̂− by4 ŷ +

c
(
z4 +

1
2

)
sinβ ẑ

(4a) H II

B9 = (x5 − y5) a1 + (x5 + y5) a2 +
z5 a3

= (ax5 + cz5 cosβ) x̂+ by5 ŷ + cz5 sinβ ẑ (4a) H III

B10 = (x5 + y5) a1 + (x5 − y5) a2 +(
z5 +

1
2

)
a3

=
(
ax5 + c

(
z5 +

1
2

)
cosβ

)
x̂− by5 ŷ +

c
(
z5 +

1
2

)
sinβ ẑ

(4a) H III

B11 = (x6 − y6) a1 + (x6 + y6) a2 +
z6 a3

= (ax6 + cz6 cosβ) x̂+ by6 ŷ + cz6 sinβ ẑ (4a) H IV

B12 = (x6 + y6) a1 + (x6 − y6) a2 +(
z6 +

1
2

)
a3

=
(
ax6 + c

(
z6 +

1
2

)
cosβ

)
x̂− by6 ŷ +

c
(
z6 +

1
2

)
sinβ ẑ

(4a) H IV
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B13 = (x7 − y7) a1 + (x7 + y7) a2 +
z7 a3

= (ax7 + cz7 cosβ) x̂+ by7 ŷ + cz7 sinβ ẑ (4a) O I

B14 = (x7 + y7) a1 + (x7 − y7) a2 +(
z7 +

1
2

)
a3

=
(
ax7 + c

(
z7 +

1
2

)
cosβ

)
x̂− by7 ŷ +

c
(
z7 +

1
2

)
sinβ ẑ

(4a) O I

B15 = (x8 − y8) a1 + (x8 + y8) a2 +
z8 a3

= (ax8 + cz8 cosβ) x̂+ by8 ŷ + cz8 sinβ ẑ (4a) O II

B16 = (x8 + y8) a1 + (x8 − y8) a2 +(
z8 +

1
2

)
a3

=
(
ax8 + c

(
z8 +

1
2

)
cosβ

)
x̂− by8 ŷ +

c
(
z8 +

1
2

)
sinβ ẑ

(4a) O II

B17 = (x9 − y9) a1 + (x9 + y9) a2 +
z9 a3

= (ax9 + cz9 cosβ) x̂+ by9 ŷ + cz9 sinβ ẑ (4a) O III

B18 = (x9 + y9) a1 + (x9 − y9) a2 +(
z9 +

1
2

)
a3

=
(
ax9 + c

(
z9 +

1
2

)
cosβ

)
x̂− by9 ŷ +

c
(
z9 +

1
2

)
sinβ ẑ

(4a) O III

B19 = (x10 − y10) a1 +
(x10 + y10) a2 + z10 a3

= (ax10 + cz10 cosβ) x̂+ by10 ŷ+ cz10 sinβ ẑ (4a) O IV

B20 = (x10 + y10) a1 +
(x10 − y10) a2 +

(
z10 +

1
2

)
a3

=
(
ax10 + c

(
z10 +

1
2

)
cosβ

)
x̂− by10 ŷ +

c
(
z10 +

1
2

)
sinβ ẑ

(4a) O IV

B21 = (x11 − y11) a1 +
(x11 + y11) a2 + z11 a3

= (ax11 + cz11 cosβ) x̂+ by11 ŷ+ cz11 sinβ ẑ (4a) O V

B22 = (x11 + y11) a1 +
(x11 − y11) a2 +

(
z11 +

1
2

)
a3

=
(
ax11 + c

(
z11 +

1
2

)
cosβ

)
x̂− by11 ŷ +

c
(
z11 +

1
2

)
sinβ ẑ

(4a) O V

B23 = (x12 − y12) a1 +
(x12 + y12) a2 + z12 a3

= (ax12 + cz12 cosβ) x̂+ by12 ŷ+ cz12 sinβ ẑ (4a) O VI

B24 = (x12 + y12) a1 +
(x12 − y12) a2 +

(
z12 +

1
2

)
a3

=
(
ax12 + c

(
z12 +

1
2

)
cosβ

)
x̂− by12 ŷ +

c
(
z12 +

1
2

)
sinβ ẑ

(4a) O VI

B25 = (x13 − y13) a1 +
(x13 + y13) a2 + z13 a3

= (ax13 + cz13 cosβ) x̂+ by13 ŷ+ cz13 sinβ ẑ (4a) O VII

B26 = (x13 + y13) a1 +
(x13 − y13) a2 +

(
z13 +

1
2

)
a3

=
(
ax13 + c

(
z13 +

1
2

)
cosβ

)
x̂− by13 ŷ +

c
(
z13 +

1
2

)
sinβ ẑ

(4a) O VII

B27 = (x14 − y14) a1 +
(x14 + y14) a2 + z14 a3

= (ax14 + cz14 cosβ) x̂+ by14 ŷ+ cz14 sinβ ẑ (4a) O VIII

B28 = (x14 + y14) a1 +
(x14 − y14) a2 +

(
z14 +

1
2

)
a3

=
(
ax14 + c

(
z14 +

1
2

)
cosβ

)
x̂− by14 ŷ +

c
(
z14 +

1
2

)
sinβ ẑ

(4a) O VIII

B29 = (x15 − y15) a1 +
(x15 + y15) a2 + z15 a3

= (ax15 + cz15 cosβ) x̂+ by15 ŷ+ cz15 sinβ ẑ (4a) O IX

B30 = (x15 + y15) a1 +
(x15 − y15) a2 +

(
z15 +

1
2

)
a3

=
(
ax15 + c

(
z15 +

1
2

)
cosβ

)
x̂− by15 ŷ +

c
(
z15 +

1
2

)
sinβ ẑ

(4a) O IX

B31 = (x16 − y16) a1 +
(x16 + y16) a2 + z16 a3

= (ax16 + cz16 cosβ) x̂+ by16 ŷ+ cz16 sinβ ẑ (4a) Si I

B32 = (x16 + y16) a1 +
(x16 − y16) a2 +

(
z16 +

1
2

)
a3

=
(
ax16 + c

(
z16 +

1
2

)
cosβ

)
x̂− by16 ŷ +

c
(
z16 +

1
2

)
sinβ ẑ

(4a) Si I

B33 = (x17 − y17) a1 +
(x17 + y17) a2 + z17 a3

= (ax17 + cz17 cosβ) x̂+ by17 ŷ+ cz17 sinβ ẑ (4a) Si II

B34 = (x17 + y17) a1 +
(x17 − y17) a2 +

(
z17 +

1
2

)
a3

=
(
ax17 + c

(
z17 +

1
2

)
cosβ

)
x̂− by17 ŷ +

c
(
z17 +

1
2

)
sinβ ẑ

(4a) Si II
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