Anthophyllite (MgsFesSigOg9(OH)y, S44) Structure:
A2BHC22D2ER 0P156.62_d_c2d_2¢10d_2¢_4d-001
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Prototype FeaMgs 092 (OH),Sig

AFLOW prototype label A2B5C22D2E8_0P156_62_d_c2d_2¢10d_2¢_4d-001
Strukturbericht designation S4y

Mineral name anthophyllite

ICSD 40294

Pearson symbol oP156

Space group number 62

Space group symbol Pnma
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216,217, Y17, 217, L18, Y185 218, L19, Y19, 219, L20, Y20, 220, L21, Y21, 221, L22, Y22, 222
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Other compounds with this structure
Mg7Si3022(OH)2

e (Warren, 1930) analyzed their sample of anthophyllite under the assumption that it was free of iron, and this structure
was given the S44 designation by (Hermann, 1937).

o (Walitzi, 1989) found a more accurate determination of the structure, but their sample included substantial amounts of
iron. The Mg-I (4c) site is actually (Mgo.g9Fep.01), Mg-II (8d) is (Mgo.9sFeg.02), and Fe (8d) is (Mgg.3sFeq ¢2). Trace
amounts of calcium, manganese and sodium were found on the magnesium/iron sites, and trace amounts of aluminum
were found on the silicon sites. Neither paper was able to determine the positions of the hydrogen atoms, which are
included in the OH radicals.

e The ICSD entry for (Walitzi, 1989) does give positions for the hydrogens, but we can not find any evidence of this in the
publication.

e Anthophyllite can be thought of as an approximation to a doubled unit cell of [protoanthophyllite, where the hydrogen
atoms have been located.

Simple Orthorhombic primitive vectors

a2 a3

a; = ax
az = bY
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a1 + 5 as + 21 a3 = ar1 X+ 1by +cn 2 (4c) Mg I
B, = —(z1—3)ar+3a+ = —a(z1—3) x+3by+c(n+3)2 (4c) Mgl
(4 1)
B = —zi1a; + %32 — 21 a3 = —ar1 X+ %byfczli (4¢) Mg I
By = (mi+3)ai+tia—(xn1—3)a; = a(zi+3) &k+3by—c(z1—3) 2 (4c) Mg I
B; = Tpay + 5 as + 2283 = ara X+ 1by +c202 (4c) 01
Bg = f(ng%) a1+%a2+ = fa(ng%)chr%berc(zqu%)i (4¢) Ol
(22 +3) as
B, = —z9a; + %32 — 29 a3 = —axre X + %by—CZQZ (4¢) Ol
Bg = (mg—i—%)al—l—iag—(zg—%)ag = a(gcg—l—%)f(—i—iby—c(zg—%)i (4c) 01
By = x3a1+ia2—|—z3a3 = amgfc—kibff—kczgi (4¢) O1II
Bio = —(z3—3) ar+3a,+ = —a(z3— ) x+3by+c(z+3)2 (4c) on
(z3+ %) a3
Bi1 = —z3a; + % ap — z3 as = —axr3X + %by —c23% (4¢) O1II
B = (3:3—1—%) al—l—iag—(z;),—%) ag = a(xg—l—%)fc—i—%by—c(zg—%)i (4c) oIl
Bz = x4a1+ia2+z4a3 = ax45<+ib§f+6242 (4¢) OHI


https://aflow.org/p/A2B7C24D8_oP82_58_g_ae2f_2g5h_2h-001

B14 = 7(1‘47%) a1+%a2+ = —a(x4f%)5<+%by+c(24+%)2 (4C) OHI

(244 3) as

By = —z4a; + %ag — 2483 = —axrs X+ %by — 242 (4¢) OH1I

Big = (m—i—%) a1+iag—(z4—%) ag = a(m—l—%)fc—i—iby—c(zz;—%)i (4c) OH1I

By = Tsa; + iag + z5 as = ars X + ibff + cz5Z (4¢) OH II

Bis = —(zs—3) ar+3ay+ = —a(zs—3) %+ 3by+c(z+13)2 (4c) OH II
(z5+ %) a3

Big = —zsa; + %ag — z5as = —axrsX + %by — 252 (4¢) OH II

By = (m—l—%) al—l—iag—(%—%) az = a(%—l—%)i—l—%by—c(%—%)i (4c) OH II

By = Tgay + Yeas + 2¢ as = axg X + by ¥ + cz¢ Z (8d) Fel

By, = — (26— 1) a1 —ysaz + = —a(zg—3) X —bys ¥ +c (2 +3) 2 (8d) Fe I
(26 + 3) a3

Bos =  —zgar+ (ys+ 1) ax—zga3 = —argX+b(ys+3) ¥ —c22 (8d) Fe I

By = (z6+3) a1 — (ys — 3) a2 — = a(ze+3)%x—bys—3)y—clzs—3) 2 (8d) Fel
(20— 1) g

Bos = —Tga] — YAz — 26 a3 = —argX —bygy — czg % (8d) Fel

B = (z6+3) aitysar—(z%—3) a3 = a(ze+3) X+bysy —c(zs— 1) 2 (8d) Fe I

Byr = xgal—(y —%) as + 26 as = amﬁi—b(y —%)y—i—chi (8d) Fel

Bas = —(z6—3)ai+(ws+3)a+ = —a(ze—3) %+b(ys+3)I+c(z+3)2 (8d) Fe I
(204 1) g

Boy = T7ay + yras + 27 as = ax7 X +by: ¥ + cz7 (8d) Mg II

B3y = —(m—%) a; —yras + = —a(:w—%) )‘(—by7y—|—c(27—|—%) Z (8d) Mg II
(z7 + %) as

Bs; = —zra; + (yr +3) a2 — zr a3 = —azrX+b(yr+3) § —cr (8d) Mg IT

B3, = (x7+%)al—(y7—%)a2— = a(:w—!—%)ﬁ—b(w—%)y—c(zﬁ—%)i (8d) Mg 11
27 — %) as

B3z = —xra; —yrag — zyas = —ax7X —by; y —czr 2 (8d) Mg II

Bss = (z7+3) aityras—(2r—3) a3 = a(zr+3) X+byry—c(ezr—13) 2 (8d) Mg 1T

Bss; = x7a1—(y —%) ap + z7 as = aawfc—b(y —%) y+czz (8d) Mg IT

Bsg = —(zr—3)ai+(y+3)a+ = —-a(zr—3)%+b(yr+3)9+c(zr+3)2 (8d) Mg II
(274 3) a3

B, = Tgaj + ysas + zgas = axg X +bysy + czs (8d) Mg III

B3z = — (:Cg — %) a; —ygas + = —a (ch — %) X—bysy +c (zs + %) Z (8d) Mg II1
(Zg + %) as

Bss = —azsa + (ys+3)ax—zsa3 = —azsX+b(ys+3) § —ces (8d) Mg II1

B = (zs+i)ai—(ys—2)ar— = a(zs+i)x—bys—2)y—c(s—3)2 (8d) Mg 111
(28 — 3) a3

Bua = —xga; —Ysaz — Zgag = —argX — by § — c2g 2 (8d) Mg III

By = (xg—l—%) a1+y8a2—(z8 — %) az = a(xg—&—%) i—i—bygy—c(Zg— %) Z (8d) Mg II1

By = Tga; — (ys — %) as + zg as = axgX —b (y — %) V+czgiz (8d) Mg II1

Bu = —(zs—3)ai+(ys+3)as+ = —a(zs—3)%+b(ys+3)J+c(zs+3)2 (8d) Mg III
(2 +3) as

By = Tgaj + yg as + 29 ag = argX + byg y + czg Z (8d) O III



Bse = — (29— %) a1 —yoar + = —a(rg—3) K—byoy +c(20+3) 2 (8d) O III
1

29 + 5) as

By = —ZTgaj + (yg + %) as — Zg as = —argX+0b (yQ + %) ¥ —caz (8d) O III

Bu = (n+ha-(m-da- - (b E-bn-bs-cla-}z () om
o 1) 2

By = —Tga; —Ygaz — Zg A3 = —az9X —byg ¥ — cz9 2 (8d) O I

Buo = (m+d)atma(m-Ha = aferh)ximi-cla-}s () o

Bs: = z9a; — (yo — 3) az + 20 a3 = argX —b(yo— 3) § +cz2 (8d) O II

Bss = —(zo—3)ai+(yo+3)as+ = —a(zo—3)R+b(yo+3)I+c(20+3)2 (8d) O III
ot 3) =

Bss = Z1p a1 + Y10 Az + 210 a3 = ario X +by1o ¥ +cz102 (8d) O1v

Bss = —(r10 — 3) a1 —yoaz + = —a(z—3) X—bywy+ec(aotz) 2 (8d) OV
(210 + 3) a3

Bss = —zppa;+ (y10 + %) as —zipaz = —azr10X+b (3/10 + ) — 2102 (8d) o1V

Bs¢ = (z0+3)ari—(yio—3) a2— = a(rw+3)X=b(yio—3) 9 - (8d) o
(o 1) 2 (o0 1) 7

Bsr = —Z10a1 — Y10 a2 — 210 A3 = —azr1oX — ble 5’ —c210 2 (8d) O 1v

Bss = (z10+ 3) a1 + Y10 az — = a(ri+3) X+byy —c(z0—3) 2 (8d) O
(210 = 3) a3

Bso = a1 — (yio—3) a2 +z0a3 = az10% = b (y10 — 3) ¥+ cz102 (8d) oV

Beo = —(ri0—3)a+ (yw +3)at = —a(z10—3) X+b(yi0+3) ¥+ (8d) o
(2’10 + ) as c (2’10 + %) Z

Be1 = ri1a1 +Yi1a2 + 21183 = ar1 X +byn § +cz1 2 (8d) ov

Bg2 = —(z11—3) a1 —yna+ =  —a(zn-—3)X—byny+c(zn+3)2 (8d) oV
(211 + %) as

Bgs = —zyai+ (yin+3)a—zia3 = —ar11 X +b (Y +3) ¥ - cen 2 (8d) oV

Bes = (1?11 + %) a; — (yn - %) az — = (9311 + 5) X—b (yn - §) y - (8d) oV
(e~ ) 2 (o 1)

Bgs = —xi11a1 — Y1182 — 21183 = —arn X —byny —cz1 2 (8d) oV

Bee = (z11+3) a1 +y1az — = a(rn+3) X+byny —c(zn—3) 2 (8d) oV
(211 —3) as

Ber = T11a] — (yn — l) ag + 211 a3 = a1 X —b (yn - %) v+ cz11 2 (8d) ov

Bes = —(z11—3) a1+ (yn +3)a+ = —a(rn —3) % ( +3) (8d) oV
(211 +3) as c(z1+3) 2

Bgo = T1g a1 + Y12 ag + 212 a3 = ar12 X +by12 ¥ +cz122 (8d) O VI

Bz = — (212 — 3) a1 —yrz a2 + =  —a(zi2—3) X—byay+ec(znat+3)2 (8d) O VI
(312 + %) ag

Brx = —zppar+ (y2+3)a—zipag = —arX+b (g2 +3) ¥ - cz122 (8d) OVl

B, = (:vu—}-%) a; — (y12— %) as — = a($12+ 2) X—b(yu—*) y- (8d) O VI
o d) 2y (1) 2

Brs = —T12a1 — Y12z — z124as3 = —ar12X — by12§ — cz122 (Sd) O VI

Bry = (x12 + %) a; +yipaz — = a (xlg + %) X+byny —c (2’12 - %) z (8d) O VI
(212 —3) a3

Brs = rpar— (yi2—3) a+z0a3 = avpX —b(y12 — 3) ¥+ c2122 (8d) OVl



Bre

B~z

Brg
Bso

B81

Bss
Bsa

B85

Bgr
B88

Bso

B91
B92

Bos
Bogy

B95
B96

Bor
Bos

B99

Bi1oo

B101 -
B102 =

B103 -

Bioa

B105

—(z12—3) ar+ (2 +3) a +
(b2 + 1) 20
T13a1 + Y1382 + 21343
—(r13—3) a1 —y1zas +
(z13+3) as
—z13a1 + (Y13 + ) a2 — z13a3
(113 + %) a; — (y13 - %) az —
213 — 3) a3
—Z13a1 — Yi13a2 — 21343
($13 + %) a; +yizaz —
(313 - %) as
Tizap — (y13 - %) ag + z13 a3
— (w3 —3) ar+ (ys+3) as +
z13 + %) as
Tig4@1 + Y1422 + 214 a3
- (3314 - %) a; —Yyuaag +
(214 + %) ag
—Zi4a; + (y14 + %) az — 214 a3
(3014 + %) a; — (y14 - %) az —
214 — 3) as
—ZT14a1 — Y142 — 21433
(3314 + %) a; +yaaz —
(214 = 3) a3
Tiaay — (y14 - %) ag + 214 a3
—(r1a—3) ar+ (ya+3) a2+
zuu+3) as
ZTisap +yi5az + 215 a3
—(z15— 3) a1 —y1saz +
(215 + %) az
—z15a1 + (Y15 + ) a2 — 21543
(3715 + %) a; — (915 - %) ag —
Z15 — 3) a3
—Z15a1 — Y152 — 21533
(5515 + %) a; +yisaz —
(215 — 3) a3
T15a1 — (y15 - %) ag + 215 a3
—(z15—3) a1+ (y15 + 3) a2+
(215 +3) a3
T16 a1 + Y16 A2 + 216 A3
- (9616 - %) a; — YAz +
(216 + %) az
—z16a1 + (Y16 + ) a2 — 216 a3
(216 +5) a1 — (y16 — 3) a2 —
(216 - %) as

—T16 A1 — Y16 A2 — 216 A3

(o 4) %+ b+ ) 9+
6(2’12 + %) Z
ar13X +by13 ¥ + cz132

—a(r13— %) X—byisy+c(z13+3) 2

—azri3X+b (y13 + %) Y —cz13%
a(ziz+3)x—b(yis—3) 9 -
c (213 — %) Z
—ar13X —by13y — cz132

a(zi3+ %) X+byisy —c(z13—3) 2

ar14 X +by1a ¥ +cz142

—a(z14—3) X—byuy +c(z1a+3) 2

—ari4X+0b (914 + %) V—cruuz
a(zu+i)x—byu—3%)y-
c (214 — %) Z
—ar1aX —by1ay — cz14 2

a(x14—|—%) R+byay—c(za—13) 2

ar1sX—b(y1a — 3) ¥+ czia 2
—a(zys—3) X+b(yia+3) 9+
c(era+3)

ax15 X+ by15y + cz152

N>

—a(zi5— %) XK—byisy+c(as+3) 2

—ar15X+0b (y15 + %) ¥ —crs52
a(zis+35)X—b(ys—3) § —
& (2:15 — %) Z
—Qal1s X — by15 5’ — CZ15 Z

a(zi5+ %) X+byisy —c(z15 — 1) 2

azx16X + by16 ¥ + cz162

—a(r16—35) R—byic ¥ +c (216 + 5) 2

—azi6X+b(yi6+3) §—czi62
a(zi6+3) X—b(y6—3) ¥ —

C(Zlf; — %) VA

—azr16X — by16 ¥ — cz16 2

O VI

O VII
O VII

O VII
O VII

O VII
O VII

O VII
O VII

O VIII
O VIII

O VIII
O VIII

O VIII
O VIII

O VIII
O VIII

0 IX
O IX

O IX
0 IX

0 IX
0 IX

0 IX
0 IX

0X
00X

0X
0X

0X



B1oe

Bio7 =

B108 =

Bi2s =

B125
B126

Bi27 =

B128

B129

Bi3so

B131 -
B132 =

B133 -

Biss

B135 =

(216 + 3) a1 + Y16 a2 —
(216 - %) as
z16a1 — (Y16 — 3) a2 + 216 a3
- (9616 - %) a; + (ym + %) az +
(216 + %) az
Ti7ar + Yiraz + zi7 a3
— (17— %) a1 —yirar +
(217 + %) az
—z17a1 + (Y17 + ) a2 — 21743
($17 + %) a; — (y17 - %) az —
(217 - %) as
—Z17a1 —Yiradz2 — 21733
(5517 + %) a; +yirag —
(217 - %) as
Ti7ay — (y17 - %) as + zi7 as
— (17— 3) a1+ (7 +3) as +
(217 + %) az
Tigal + Yig Az + 218 a3
- (9618 - %) a; —yigaz +
(218 + %) asz
—Tiga; + (yls + %) az — z1g3 a3
(1‘18 + %) a; — (918 - %) ag —
(218 - 5) as
—Z18a1 — Yigad2 — 21843
(z18 + 3) a1+ y1sas —
(218 — 3) a3
Tigay — (y18 - %) az + z18 a3
—(zs—3) ar+ (yis+3) az +
(215 + 3) as
Tigar + Y19 a2 + 219 a3
—(x10— 3) a1 —yroaz +
(219 + %) ag
—ZTigar + (y19 + %) az — 219 ag
(£€19 + %) a; — (y19 - %) ag —
(210 — 3) a3
—Z19a1 — Yi9a2 — 21983
($19 + %) a; +yigaz —
(210 —3) a3
Tigay — (y19 - %) ag + z19 as
—(z19—3) ar + (1o + 3) as +
Z19 + %) az
T20 @1 + Y20 a2 + 220 A3
- ($2o - %) a; —yzoaz +
(220 + 3) a3

1
—ZTg0 &1 + (y20 + 5) ag — 290 ag

a(ri6+3) X+ byis§ — ¢ (216 — 3)

ax17 X +by17y + cz172

N>

—azi7 X +b(yir+3) §—czir
a(rir+3) X=b(yir—3) 9 -
6(2’17— %) Z

—azr17X —by1r ¥ —cz172

ar1g X + by18 ¥ + cz182
1

—azisX+b(y1s+3) §—czis2
oons s 1) % bl 1) 5 -

6(2’18 — %) VA

—ar18 X — by1s§ — cz18 2

a(ris+3) K+byisy — ¢ (218 — 3)

ar19 X +by19 ¥y + cz192

—az19X +b (Y10 + 3) ¥ — cz192
a(rio+3) X—b(yo—3) § —
6(2197%) Z

—ar19X —by19y — cz19%

a(z10+3) X+ by — ¢ (210 — 3)

ax20 X + by20 ¥ + c220 2

—azoo X +b(y20+3) §—cza02

Z

—a(zi7— %) K—byiry+c(zr+3) 2

a(zir+ %) X+byiry —c(zi7— 1) 2

—a(ﬂﬁls—g) ﬁ—by18§’+0(218+%) Z

zZ

—a (19— 3) X —by1o§ +¢ (210 + 3) 2

Z

—a (220 — 5) X —by20 ¥ + ¢ (220 + 3) 2

0X

00X
0X

O XI
O XI

O XI
O XI

O XI
O XI

O XI
O XI

O XII
O XII

O XII
O XII

O XII
O XII

O XII
O XII

Sil
Sil

Sil
Sil

Sil
Sil

Sil
Sil

Si 1T
Si 1T

SiIT



~

B136 = (ZEQO + %) a; — (y20 - %) ag — = a (9320 + %) X—b (ygo — l) Yy — (Sd) Sill

3]

(220 = 3) a3 ¢ (220 — 3) 2

Bis7 = —Tgp &1 — Y20 a2 — 220 A3 = —ar20X — by20§ — c2202 (8d) Sill

Biss = (z20 + %) a1 + yz0 a2 — = a(za0+ %) X+byy —c(z20 — 3) 2 (8d) SilI
(e~ 1) 2y

Bisg = T20a1 — (y20 - %) ag + 20 a3 = arz X —b (3120 - %) ¥ +cz0z (8d) Sill

Buo= ~(mo-Hat (et at =  alm-H)Eiblmti)ye B SN
1) o+ }) 2

Bi4a1 = To1 a1 + Y21 a2 + 2921 a3 = aro X +bya1 ¥ + 2012 (8d) Si 11T

B2 = — (221 — 3) a1 —ya1az + =  —a(ra—3) X—byny+c(z+3)2 (8d) Si III
(221 + %) az

B143 = —To1 a1 + (y21 + %) Ay — Z9o1 A3 = —ax21 X + b (y21 + %) S’ — CZ921 Z (Sd) Si III

Bi44 = (5U21 + %) a; — (y21 - %) az — = a (le + %) X—b (y21 - %) y- (8d) Si 11T
291 — 5) a3 0221—%)2

B145 = —T21 A1 — Y21 A2 — 221 A3 = —axro1 X — by21 5’ — CZ21 Z (Sd) Si III

B4 = (1‘21 + %) a; + yYo1ag — = a (.2321 + %) X+byny—c (2’21 — %) V7 (8d) Si III
(221 —3) a3

B147 = o1y — (y21 — %) ag + zo1 a3 = axroq x—b <y21 - %) y + cz91 Z (Sd) Si III

Bus = —(za1—3) a4+ (ya1+3) ac+ = —a(zn—3) X+b(yn+3) 9+ (8d) Si 11T
) NP

Bi4g = T2 a1 + Y22 82 + 22283 = are X +bysn § + cz22 2 (8d) Silv

Biso = — (w22 — 3) a1 — Yoz az + =  —a(z2—3) X—bynyt+c(m+s)2 (8d) SiIv
(222 + 3) a3

Bisi = —w2a; + (y22 + %) az —zpaz3 = —arga X +0b (yzz + %) Y —cz02 (8d) SiIv

Bisz = (z2+3)ai— (y2—3) a2— = a(zoe+3)%x—b(y2—3) 9 — (8d) Silv
200 — 5) a3 c(z2— 1) 2

Biss = —T22a1 — Yg2a2 — Z22a3 = —axoy X — bygg 5’ — 299 Z (8d) Si v

Biss = (222 + %) a1 + yxoar — = a(zo2+3) X4y —c (22— 1) 2 (8d) StV
(222 - %) as

B155 = T2 a1 — (y22 - %) as + 292 asg = arg2 Xx—0b (y22 — %) y + Cz99 Z (8(31) Silv

Bise = —(r22—3) a1+ (yo2+3) a2+ = —a(z22—3) X+b(y2 +2) ¥+ (8d) Si IV
<Z22 + %) ag ¢ <Z22 + %) z
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