Vesuvianite (CajgAly(Mg,Fe)sSigO34(OH)y, S23) Structure:
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Prototype Ag,Ca1gMg2034(0OH)4Sig

AFLOW prototype label A4B10C2D34E4F9_tP252_126 k_ce2k_f_h8k _k_d2k-001
Strukturbericht designation 523

Mineral name vesuvianite

ICSD 36198

CCDC 1607969

Pearson symbol tP252

Space group number 126
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Space group symbol P4/nnc

AFLOW prototype command aflow --proto=A4B10C2D34E4F9_tP252_126_k_ce2k_f_h8k_k_d2k-001
“Params=a70/a,z3,$57$6,ye.,26,$7yy7,27,5€87y87Zs,$9,y97297$107y107210,$117y117
211,212, Y12, 212, 13, Y13, 213, L14, Y14, 214, 15, Y15, 215, 165 Y16, 216, L17, Y17, 217, T18, Y18, 218,
219, Y19, 219

e Vesuvianite, also known as idocrase, comes in a variety of compositions and structures, see e.g., (Allen, 1992) and
(Rucklidge, 1975) and references therein. For our example we use the original structure of (Warren, 1931), where the
magnesium (8f) site is filled by a random (Mg,Fe) alloy.

e The positions of the hydrogen atoms in the OH ions were not determined, so we only give the positions of the oxygen
atoms (labeled as OH).

Simple Tetragonal primitive vectors

a; = axX

az = ay

ag = cZ

Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = la; +3a5+ 3ay = 10X+ 3ay + §ea (4c) Cal
B, = 3a; +Lag+ 3ay = jaX+ jay + ez (4c) Cal
B; = Sa;+tay+lag = Ja%+ jay + ez (4c) Cal
B, = ta;+2ay+lag = j0X+3ay + jc2 (4c) Ca I
B, - La, +3a, - tas+ day () siT
B — Sa, +Lay - fax+ay (1) sil
B, = Jart+3ay+iag = 10X+ Jay + 5c2 (4d) Sil
Bs = 3a;+iay+lag = S3ax+tay+ icz (4d) Sil
By = 1a;+1as+ 2343 = 10X+ jay +czsi (4e) Ca Il
Bio = ja1+ja;— (23— 3) ag jo%+ g0y —c(z—3) 2 (4e) Ca I1
By1 = 3a;+3a;—23a3 = Sax+3ay —ca2 (4e) Ca Il
B2 = Sai+3ar+ (23 +1) a3 = Sak+%ay+c(mty)2 (4e) Ca Il
Bis = 0 = 0 (8f) Mg I
By = 3a1+3a = J0%X+ 303 (8) Mg 1
Bis = 1a; = sax (8f) Mg I
Big = %32 = %a“ (8f) Mg I
B;r = l1a;+1a; = lax+ ez (8f) Mg I
Bis = jas+jag = 20 + 502 (8) Mg 1
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Yis5a1 — (9615 - %) az + z15 a3

— (215 — 3) a1 +y1s a2 —
(315 - %) as

—

T T
& (2’13 — %) Z
—ar13X —ay13y — c213Z

a(zis+3) X+a(ys+3)§—c2sz

1\ & ~ -
a(y13+§) X —ari3y —Cz13%2
- 1\ -~ N
—ayl3x+a($13+ 5) Yy —czi3z

a(riz+3) X—ayisy +c(z3+3) 2
—azizX+a(yis+3) §+c(zs+3)2

7ay13)27 ax13y+c(2’13 -+ %) Z
1\ & 1\ ~
a(yis+3) X+a(rizs+3) 9+
c(zlg—i—%) Z
ar14X + ay1ay + cz14 2

—0(5814—%) fc—a(y14—%) 5’—|—82’14i

—a(y1a—3) X+azuy +cza2
ayrak —a(ziy—3) §+cza2
—a(x14— %) )“c+ay14§f—c(zl4— %) Z

~

aruX—a(yu—3)y—c(za—3) 2

ayra X +aza§ —c(z14 — 3) 2

~afpi—$) %-a(mi- 1)y -
C 2’14—5 Z

—ar14 X —ayia§ — cz14 2

a($14+%) i+a(y14+%) YV —cz142Z

1\ = ~ ~
a(y14+§) X —aT14y — C214 2
—ayiaX+a(via+3) §—czia2

a(ziu+i)x—ayuy+c(ziu+i)2
—aryuX+a(yu+3) §+c(zats) 2

—ayu X —aruy +c(za+3) 2
1\ & 1\ ~
a(ya+3) X+a(ru+s)y+
C(Zl4+%) Z
aris X+ ayis § + cz15 2

—a(ris—3) X—a(yis —3) §+cas2

1\ A ~ N

—a (y15 - 5) X+ ari5y +cz152
- 1\ A ~
ay15x—a(m15—§) y+czisz

—a(x15—%) )2+ay155’—c<215— %) Z

(16Kk)

(16k)
(16k)

(16k)
(16k)
(16k)

(16Kk)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16Kk)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16k)

(16k)
(16k)

(16k)
(16k)

(16k)
(16Kk)
(16k)

O VI

O VI
O VI

O VI
O VI
O VI

O VI

O VI
O VI

O VII
O VII

O VII
O VII
O VII

O VII

O VII
O VII

O VII
O VII

O VII
O VII
O VIl

O VII

O VII
O VII

O VIII
O VIII

O VIII
O VIII
O VIII



Bi7s

Bi7g =

B180

Big1 =

B182

B183 =

Bigs =

Biss

B186

Bigr =
Biss =

B189
B190

B191 -
B192 -

B193

Bioa

Bigs =

B196

Big7r =

Bios

B199 =

B2oo

B2o1

B202

B203

Ba2os

Baos =

B2O6

B2~

Ti5a1 — (yls - %) az —
(215 - %) as

1
Yisar + Tisaz — (215 - 5) az

—(915— %) ar — (9615—%) az —

1
(215 — 3) as
—T15aA1 — Yip a2 — Z15aA3

(Il5 + %) a; + (yls + %) az —
215 a3

(915 + %) a; —Tisa2 — 21543
—Yisar + (3315 + %) az — z15 a3
(1715 + %) a; —Yyisaz +
(215 + 3) a3
—z15a1 + (Y15 + 3) az +
(215 + 3) a3
—Yisa1 — Tisaz + (2’15 + %) az
(y15 + %) a; + (a:15 + %) as +
z15 + %) as

Ti6 a1 + Y16 A2 + 216 A3

—(z16—5) a1 — (Y16 — 3) a2+

216 A3
- (y16 - %) a1 + T a2 + 216 a3
Yie a1 — (5816 - %) az + 216 as
— (16 — 3) a1 + y16a2 —
(216 = 3) as
Ti6 Qa1 — (y16 - %) az —
(216 - %) as

Yiear + Tigaz — (216 - %) az

—(916— %) ar — (9016—%) az —

1
(216 — 3) as
—T16 A1 — Y16 A2 — 216 A3

(z16+3) a1 + (yi6 + 3) az —
%16 a3
(2116 + %) a; — Tie A2 — 216 A3
—Yie a1 + (3716 + %) az — 216 a3
(3316 + %) a; —yieaz +
(216 + %) az
—Ziear + (y16 + %) ag +

(216 + %) az

—Yi6 a1 — Tie a2 + (216 + %) az

(ylﬁ + %) a; + (9616 + %) agz +
Z16 + %) az

ri7a1 +Yyiraz + 217 a3

— (w17 —3) ai— (yr — ) as +

Z17as

1
- (y17 - 5) a; +zi7az + zi7as

arisX—a(yis —5) §—c(z15 — 3) 2

ayis X+ ar15§ —c (215 — 3) 2
—a(ys—3) X—a(ris—3) 9 —
1\ -
c (2’15 — 5) VA
—Qal1s X — ayis 5’ — CZ15 Z

a(zis+3) X+a(yis+3)y—cas2

a (y15 + %) X—ax15y —cz152
—ayisX+a(ris+ 1) §—czi52

a(ri5+3) K—ayis§ +c (215 + 3) 2
—arisX+a(yps+3) §+e(zas+3) 2

—ayisX — a1y + ¢ (215 + 3) 2
a(y15+%) 5<—|—a(z15+%) v+
& 2’15—|—%) Z
axi6 X + ayie ¥ + cz16 2

—a(z16—3) XR—a(yie — 3) § + cz16 2

1 ~ ~ ~

—a (y16 — 5) X+ arigy + czi62
-~ 1\ A~ ~
aylGX—a(wa—g) Yy +cziez

—a(z16—3) X+ayisy —c(z16 — 3) 2

arieX —a(yis —3) ¥ —c (216 — 3) 2

~

ayi6X +arigy — ¢ (216 — 3) 2
—a(yi—3) X—a(v—3) ¥ -
c (216 — %) Z
—arigX —ayi6y — 2162

a(rig+3) X+a(yis+3)§—cae

a (y16 + %) X—ariy —czi62
—ayigX+a(ri6+3) §—czi62

a(x16—|—%) ﬁ—ay165’+0(216+%) z
fax16§<+a(y16+%) 5’+C(216+%) z

—ay16X —ax16y + ¢ (216 + 3) 2
a(yis+3) X+a(rie+3) I+
0(2’164—%) Z
axriy X + ayir 5’ + cz17 Z

—a($17—%> i—a(y17—%) V+ezrz

—a(y17—3) X+az7§ +czir 2

(16Kk)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16Kk)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16k)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16k)

(16k)
(16k)

(16Kk)
(16Kk)

(16k)

O VIII

O VIII
O VIII

O VIII
O VIII

O VIII
O VIII
O VIII

O VIII

O VIII
O VIII

0 IX
0 IX

0 IX
0 IX
0 IX

O IX

O IX
0 IX

0 IX
O IX

O IX
0 IX
0 IX

O IX

0 IX
0 IX

OHI
OH1

OHI



Baos =

B209 =

B210

B211 =

B212

B213

B2i4

B215

B216 =

B2~

B2is

B219 =

B220

Ba21 =

B222

B223

Ba2ys =

Baas

B226

Baor =

Ba2s =

B229

B230

B231 =

B232

B233

B2y

Bazs =

B236

B2z~

Yirar — (I17 - %) ag + zi7 as
—(z17— %) a1 +yirag —
(217 - %) as
Ty7ay — (y17 - %) az —
(217 — 3) a3

Yyirar +Tiraz — (217 - %) az

*(y17* %) ap — (3617*%) az —

217 — 3) as
—Ti7a1 —Yi7ra2 — 217aA3

(z1i7+3) a1+ (yir+ 3) as —
<17 as
(917 + %) a; —Tiraz — 21743
—yirar + ($17 + %) az — zi7a3
(3?17 + %) a; —yiraz +
(217 + %) az
—zi7ar + (y17 + 5) a2 +
(217 + %) az
—Yirar — Tivaz + (217 + %) ag
(yi7+3) a1+ (v17 + 5) ax +
(217 + %) ag

ri1ga1 + Yigaz + 218 a3

— (w18 —3) a1 — (yis — 3) as +

Z18 a3
- <y18 - %) a; +rigaz + zigas
Yiga; — ($18 - %) az + zi18as
—(z18— %) a1 + y1saz —
(215 = 3) as
Tigar — (y18 - %) az —
(215 = 3) as

Yyisa; + Trigaz — (Zl8 - %) ag
1

~ (s — 3) 1~ (1 ) 22 -

218 — 3) as
—T18aA1 — Yig a2 — 218 A3

(z18+3) a1+ (yis + 5) az —
Z18as3
(y1s =+ %) a; — Tigaz — 21843
—Yisa; + (SU18 + %) az — zi1gas
(5618 + %) a; —yigaz +
(218 + %) ag
—ziga; + (yls + %) az +
(18 +3) as
—yiga; — Tigaz + (218 + %) as
(yis+3) ar+ (w15 + 3) as +
(z15+3) a3

Tiga1 + Y19 a2 + 219 a3

- 1\ A N
ay17X*a(I17* 5) ytczirz

—a (3017— %) 5<+ay175’—6(217— %) Z
arirX—a(yr—3)y—c(zr—3) 2

ayir X+ ar17y —c (217 — 3) 2
—a(y7—3) X—a(rir—3) 9 —
c (217 — %) Z
—ar17X —ay1ry — cz17 2

a(zi7+3) X+a(pr+3)y—car2

1\ =~ ~ ~
a(y17+§) X—axriry —czirz
—ayirX+a (v + %) §—car 2

a(x17+%) ﬁ—@wa"*‘c(zw‘*‘%) z
—ax17§<+a(y17+%) 5""0(2'17"'%) z

—ay17X —axr17y +c (217 + %) A
a(l/l?‘i'%) 5(+a(3717+%) v+
C<217+%) Z
ax1g X + ay18y + cz18 Z

—a(ris—3) X—a(ys—3) §+cns?

—a(y1s — 3) X+ ars§ + c215 2
aylg)”c —a (1‘18 - %) S’ + cz18Z

—a(z1s— %) X+ayisy —c (218 — 3) 2

arisX—a(yis—3)y—c(zis—3) 2

ayis X +arisy —c (218 — 3) 2

~a s~ 3) a5 5) 3 -
c 218_5 Z

—ar18 X —ayizy — cz18 2

a(zis+3) X+a(ps+3) §—czis2

1\ 2 ~ ~
a (Z/ls + 5) X —arigy — Czig8%z
—ayisX+a(ris+3) §—crs2

a(ris+3) X—ayisy +c (218 +3) 2
—axlg)“c—&—a(ylg—i—é) S’+C(218+%) zZ

—ay1sX —arigy +c (215 + 5) 2
a(yis+3i)X+a(zs+3) 9+
C(Zlg—f—%) 2

ar19 X+ ayi19y + cz192

(16k)
(16k)

(16k)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16Kk)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16Kk)

(16k)
(16k)

(16k)
(16k)

(16k)
(16k)
(16k)

(16k)

(16k)
(16k)

(16k)

OHI
OH1

OHI

OHI
OHI

OH1
OHI

OHI
OH1
OHI

OHI

OH1
OH I

Si 1T
Si 1T

Si Il
Si 1T
SiIT

Sill

Si 1T
Si 1T

Sill
SiII

Si 1T

Si Il

SiII

Si 1T

Si 1T
Si Il

Si 111



B238 = — (Ilg — %) a; — (y19 - %) a9 + = —a (Ilg — %) )A( —a (y19 — %) 5’ —+ CZ19 2 (161{) Sl I1T
Z19 A3

B2sg = - (y19 - %) a; +xigas +zigaz = —a (y19 — %) X+arigy +czi92 (16k) Si 111

Boyo = Y9y — (1‘19 — %) as + z1g asg = ayi9X —a (.’L‘lg — %) Y +czi9Z (161{) Si IIT

B2s = - (I19 - %) a; + yigas — = —a (xlg — %) X+ayioy —c (219 — %) Z (16k) Si 11T
(219 - %) as

B242 = Tigag — (y19 — %) ag — = arig X—a (ylg — %) y —C (219 — %) Z (161{) Si IIT
(219 - %) as

Baas =  yioar + 292y — (210 — 3) a3 = ayro X +ax19y — ¢ (210 — 3) 2 (16k) Si III

Boaa = — (y19 - %) a; — ($19 - %) a— = —a (y19 — %) X—a (a:lg - %) V- (16k) Si II1
219 — 3) a3 c(z19—3) 2

Bays = —T19 a1 — Y19 2 — 219 A3 = —arigX —ayi9§ — cz19 2 (16k) Si I1I

B24e = (z190+3) a1+ (yo+3) az— = a(ri9+3) K+a(yo+3) ¥ —cz02 (16k) Si 111

Z19 ag

B247 = (y19 + %) a] — TigAz — Z1g9aAs = a (ylg + %) X — arig }7 — CZ19 Z (161{) Si III

Bass = —ywai+ (z19+3) a — 21983 = —ayioX+a(zio+3) §—czio2 (16k) Si 111

Ba4g = (z10+ 3) a1 —yrgas + = a(zio+3) X—ayioy+c(zo+13) 2 (16k) Si 11T
(210 + 3) a3

Boso = —z19a1 + (y10+ 5) az + =  —arX+a(yo+s3)y+c(zo+s)2 (16k) Si 11T
(319 + %) ag

Bas1 = —Yi9a1 — Tigag + (219 + %) as = —ay19X —azxr9y + ¢ (Zlg + %) Z (161{) Si III

Basz =  (yuo+3)ai+ (zio+3)a+ = alyo+i)X+a(zio+3) 9+ (16k) Si IIT
(10 + 1) g e+ 4) 2
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