Apophyllite (KCaySigOs0F-8H50, S59) Structure:
A4BC16DE28F8_tP116.128_h_a_2i_b_g3i i-001

This structure previously used the label(s) A4BC16DE28F8_tP116_128_h_a 2i b_g3i_i. Calls to these addresses will be redirected here.
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Prototype CayFH16KO2gSig
AFLOW prototype label A4BC16DE28F8_tP116-128_h_a_2i_b_g3i_i-001
Strukturbericht designation 559
Mineral name apophyllite
ICSD 24954
CCDC 1600955
Pearson symbol tP116
Space group number 128
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Space group symbol P4/mnc

AFLOW prototype command aflow --proto=A4BC16DE28F8_tP116_128_h_a_2i_b_g3i_i-001
—~params=a, C/a7 T3,T4,Y4,T5,Y5,25,T6,Y6, 26, L7, Y7, 27, L8, Y8, 28, L9, Y9, 29, L10, Y10,

210

e Although we use the structure found by (Chao, 1971), we should note that there is some disagreement between the Chao’s
X-ray diffraction data and the neutron diffraction data taken by (Prince, 1971): while both agree on the positions of the
heavy atoms, Prince’s work suggests that some of the hydrogens may form OH radicals rather than water molecules.

e In any case, the fluorine set atoms are usually partially replaced by OH radicals. This sample, which is predominantly
fluorine, is technically labeled apophyllite-(KF).

Simple Tetragonal primitive vectors

a; = ax
as = ay
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 - 0 (2a) F I
B, = %al+%32+%a3 = %ai—k%ay—kéci (2a) FI
B; = 1a; = ica (2b) KI
B, = %al +4 5 a2 = %ai + %ay (2b) KI
B; = z3a; + (w3 l) ap + 1 as = avsX+a(z3+3) §+ tcz (8g) 01
Bsg = —zga; — (z3— 1) a2+la3 = —azsX —a(vs—3) 9+ ic2 (8g) 01
B, = (377) 1+:E3a2+ as = fa(x f%)i+ax3y+ici (8g) (OB
Bsg = (x3—|—§) al—xgag—&—zag = a(mg,—i—%)fc—axgy—i—lci (8¢) 01
By = —z3a; — (23— 3) az + 3 ag —azsX —a(z3—3) §+ 3c2 (8g) 01
Bio = x3al+(sc3—|—%) 32+%33 a$3}2+a(I3+*)y+*CZ (8g) Ol
By1 = (z3+3) a1 —23ar + 2 ay a(zs+3) X—axsy + 3c2 (8g) 01
B = —(333—%) a +x3a2+%a3 —a(ac?,—%)fc—&—axgy—i—%ci (8¢) OI1
Bz = T4ay + ygas ary X +aysy (8h) Cal
By = —ZTga1 — Ysap —ar4X —aysy (8h) Cal
By = —ysa; + x4 as —ays X +axsy (8h) Cal
Big = Ygal — Tyag aysX —aryy (8h) Cal
By, = (a:4—7)a1—|—(y4—|— )aQ—I— a(a:4—f)x+a(y4—|— )y—k%ci (8h) Cal

,a3



B = (utdm-(n-Yatia -  ameds-a@m-yrler (W Cal

Bio = (ati)a+(@m+i)atia = aya+3) x+a(za+d)y+icz (8h) Cal

B = —(n-Ha-(n-Yat = aln-br-al-yyrlez () Cal
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By, = T5a) + ys as + 25 as = arsX+ays ¥y + cz52 (161) HI

B2z = —Tsa; — Ysaz + 25 as = —ar5 X —ays ¥ + ¢z 2 (161) HI

Bas = —Ysai + Tzaz + 25 a3 = —ays X +ar5y + 252 (161) HI

Boy = Ys a1 — &5 ag + 25 as = ays X —arsy + c25 2 (161) HI

B — (oo B at(mid) - = —alm-}) xealmtd) yocln-1z (o) HI
(2 —3) as

Bao = (D m-(p-fm- - amd)r-aln-yi-cls-Hz s  HI
(2 —3)

B = (ntdatlorha- = alnrdfralorycla-ha o6 I
(3 —3)

Bas = —(ys—32ar—(zs—3)a— = —a(ys—32) %—a(zs—3)y-—c(z-3)2 (161) HI
(25— 3) as

B2y = —rsa; — ysag — 25 as = —arsX —ays ¥ — cz5 Z (161) HI

B3y = ZTsaj + ysag — 25 as = arsX +aysy — cz5 2 (161) HI

B3 = Y5 a1 — X5 Ay — 25 A3 = ays X — arsy — cz5 2 (161) HI

Bs2: = —Ysai + T5az — 2583 = —ays X+ ax5§ —cz52 (161) HI

Bu — (et h)a-(n-Dat = a4y x-alm-)yre(seh)z o) I
(2 +3) as

Ba = (oo at(nedat = —ales-d) Realnt ) grelah)s (o) HI
(25 + 3) a3

Bus = —(n-Ha-(n-Pat = -aln-i)%-aln-}yrc(nehz 08 HI
(25 ) 2

Boo = (ntDat(mnrd ot = alpid)Sealntyec(ned)s  (6)  HI
(2 +3) as

B3 = ZTeal + Y az + 26 as = areX + aysy + cz6 2 (161) HII

Bss = —Zg a1 — Yo A2 + 26 A3 = —axeX — ayey + cz6 2 (161) H I

B3y = —Ye a1 + Teaz + 26 a3 = —aye X + axe ¥ + cz6 2 (161) HII

By = Y6 &1 — Tg Az + 26 A3 = aye X —axrgy + cz6 2 (161) HII

By = —(zs—3)ai+(we+3)a— = —a(ze—3) Xt+a(ys+3)y—c(z—3)2 (161) HII
(26— 3) as

Bu = (orDa-(e-Da- = ol i-alm-ii-clx-Hz 08  HI
(s0— 1)

B = (w+Dat(med) - = o)) tealor)y-clo-z o) B
(26 — 3) as

Bu = —(ys—3)a—(ze—3)as— = —a(ys—3) %—a(zs—3)y—c(z—3)2 (161) H 1T
(1)

Bys = —Zg a1 — Yo A2 — 26 A3 = —axe¢X — ayy — C26 Z (161) H I

B = Teal + Y a2 — 26 A3 = areX + ayey — cz6 Z (161) HII

By = Y6 A1 — T A — 26 A3 = ayeX —argy — cz6Z (161) HII

Bys = —Ys a1 + Te a2 — 26 A3 = —aye X+ axgy — cz6 Z (161) HII
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Bsr
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Bro
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Bry

Brs
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(s 8) a1 — (o~ 3) aa +
(26 +3) 23

oo )k (ot}
(26 +3) as

e e e
(ZG + %) as

(4 3) o (ro ) mas
(o + 1)

Tray +yrag + 27 ag
—x7a; —yrazt+zras
—yra; +xraz+zras
Yyra; —Trag + z7ag

—(er—3) ar+ (yr+3) a2 —

Z7—%) as
(7 +3) = (3= 4) o
(sr=3) &
(y7—|—%) ay+ (27 + %) ap —
(o~ 1) a0
—(yr—3) a1~ (v7—3) a2 —
(sr—3) &

—Tray —Yraz —2ras
Tray +yrag — 27 ag
Yray —Traz —z7ag
—yrair +z7az —zras

(%-ﬁ-%) a1—(y7—%) as +

(22 +3) as
—(z7—3) a4+ (yr+3) a2 +
(s +3) &
—(yr—3)ar— (e7—3) a2+
(Z7+%) as

Tgay + Ygaz + 2gas
—Tga; —Ysaz + zgas
—Ysa; +Tgaz + zgas
Ysa; —Tgaz + zgas

(o d) k(1 + ) -

(20— 1) 20
(o) a1 = (s — ) aa
(- 3) 20
-+ 3) o+ (54 3)
(21— 1) a0
~n -3 o - o 3) -
(21— 1) 20

—Trgal —Ygaz — zgag

a(zs+i)x—a(ye—3) y+c(ze+3)2
—a(ze— 1) X+a(ye+3) 9+c(z6+3) 2
oy~ ) % (w6~ §) e (o + b) 2
a(ys+3) X+a(zs+3) y+c(z+3) 2

ax7X+ay; y +czr 2

—ar7X —ayry + czr z

—ayr X+ axr7y + czr z

ayr X —ax7y +c272
—aar— ) %ha(yn +3) 9 (- ) 2
a(vrtz)X—alyr—3)y—clor—3)2
alyr+3) X+a(zr+3)y—c(zr—3) 2

1

“a(r-4) %-a(or - 3) y-c(r- 1) 2

—ar7X —ayry — czr z
ax7X+ayry —cz7Z
ayr X —ax7y —c27 %
—ayr X+ axr7y —czr z

a(zr+3)x—a(lyr—3) y+c(er+3)2
—a(z7—3) X+a(yr+3) §+c(er+3) 2
~a (v~ 8) %—aler— §) gre(n+ 1)
a(yr+3) X+a(zr+3)y+c(zr+3)2

axsX +aysy +czgz
—axgX —aysy + czg Z
—ays X +axrgy + czs Z
aysX —argy + czgZ

—a(ws—3) %+ (ps+3) 9—c (- 1) 2
ales+3) % —alps—3)§—c(—4)2
alys+3) X+a(zs+3)y—c(zs—3) 2
—a(ys— %) K= (o5 — §) §c (- 1) 2

—argX —aysy — czs Z
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Brs
Bz
Bso
Bs1

Bsz

B83

Bgss
Bss
Bsr

Bgg

B90

Bo;

Bo2

Bgs
Bos
Bos

Bor

B98

Bog

BlOO =

BlOl

Bio2 =
Bios =

B104 =

B105

Bioe =

Bior =

rga) + Yysaz — zgag
Ysa; —rgaz — zgag

—Yysai +rsas — zzas

Tgar + Yo az + 29 as
—Tgay —Ygaz + zgas
—Yoa; +x9az + 29 as
Yg a1 — Tgag + 29 as

—(zo—3) a1+ (yo+ 5) az —
( 2 2

(o= 1) a0
(o) a1 = (1~ 1) 22 -
(o - 4) a0
(1o-+4) a1+ (a0 + ) 22 -
(20— 3) a0
(-} an— (w - ) aa
(o= 4) 2

—Tga; —Ygaz — 2gag
Tgay +Yygas — 29 a3
Ygai —Tgaz — Zgag
—Yoa; +Tgaz — 29 as

(a0+ ) 2 (3o~ 1) aa +
Zg+%) az

T10@1 + Y10 a2 + 210 A3
—Z10@1 — Y10A2 + 210 A3
—Y10a1 + T10a2 + 210 a3

Y101 — T1p a2 + 210 A3

— (10— %) a1 + (y10 + 3) a2 —
(210 — 3) a3
Z10 + l) a; — (y10 - l) ag —
( 2 2
(210 — 3) a3
(ylo + %) a; + (Irlo + %) ag —
(210 = 3) a3

argX +aysy —czgZ
aysX —argy —czgZ
—ays X+ argy — czs Z

a(rs+3) % —alys 1) Fre(std)2

—a(vs— %) R+a(ys+3) §+c(zs+ 1) 2

—a(ys —3) X—a(zs —3) ez +3) 2

a(is+d) K talestd) §re(std) 2

argX+ayey + cz9 Z
—argX —aygy + c29 Z
—ayo X + argy + c29 Z
aYyoX —argy + cz9Z
—a (azg — %) X+a (yg + %) y—c (29 — %) Z

a(eot )& —almw—3)5-clo-1)2

alyo+3) X+a(wo+3)y—c(zo—3) 2

1\ =& 1\ ~ 1\ A
~a(w—4) %o 3) 5-c(— 1) 2
—argX —aygy — 29 Z
axgX +ayoy —czgZ
aYyoX —argy —cz9Z
—ayoX +argy — cz9 Z

a(zo+i)k—a(y—3)y+c(zo+3)2
—a(zg— 1) X+a(yo+3) §+c(z0+3) 2
oy~ 1) %-alm— ) gl +b) 2
alyo+3) X+a(zg+3)F+c(zo+i)2

ar1oX +ayio ¥y + cz102
—aripX —ayi0y + cz102
—ay10X +ax19y + cz102
ayioX —ario ¥ + cz102
—a(r0—3) X+a(yo+3)y-
C (Zlo — %) Z
(et ) 2l 1) -
c (2’10 — %) Z
a(yio+3) X+a(rw+3)y—
c (210 — %) Z
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—

B108 = — (le — %) a; — (Ilo — %) ag — = —a (le — 5) X—a (.Tlo — %) y — (161) Sil

(0~ 1) 29 I
Bioo = —T10@1 — Y10 a2 — 210 A3 = —aripX —ayi0y — 2102 (161) Sil
Bi10 = T1pa1 + Y10a2 — 210 A3 = axi9X +ayi 0y — czi0Z (16i) Sil
Bi11 = Y10 a1 — T10 a2 — 210 A3 = ayioX —aripy — cz102 (161) Sil
Bi12 = —y10a1 + T10 a2 — 210 a3 = —ayioX +axry — cz102 (161) Sil
Biisz = (3010 + %) a; — (ylo - %) as + = a (5510 + %) X—a (yu) - %) v+ (161) Sil
o+ 1) 2 (oot ) 7
Bi14 = — (3310 - %) a; + (yIO + %) as + = —a (3310 - %) X+a (yIO + %) 5’ + (161) Sil
0+ 1) HE
Biis = —(yuo—3)a—(z0—3) a2+ = —a(yo—3) %X—a(ro—3) §+ (16i) Sil
(2’104—%) as C(Zlo+ %) Z
Bite = (yio+3) ar+(zo+3) at+ = a(yo+3)X+a(rio+3) 9+ (161) Sil
o+ 3) 2 (a0t 3)
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