Keatite (SiO9) Structure:
A2B tP36 .96 _3b_ab-001

This structure previously used the label(s) A2B_tP36_96_3b_ab. Calls to these addresses will be redirected here.
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Prototype 0,Si

AFLOW prototype label A2B_tP36.96_3b_ab-001
Mineral name keatite

ICSD 34889

CCDC 1607160

Pearson symbol tP36

Space group number 96

Space group symbol P432,2

AFLOW prototype command  aflow --proto=A2B_tP36_96_3b_ab-001
—~params=a, C/a/v T1,T2,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5, 25
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e Keatite was originally synthesized by Paul Keat in 1954 (Keat, 1954). All references, including (Wyckoff, 1963),
(Shropshire, 1959) and (Demuth, 1999) note that keatite can exist in both space group P4;212 #92 and its enantiomorph
P43212 #96 and so is chiral, Sohncke Class II.

e Wyckoff uses the coordinates proposed by Shropshire and assumes the space group is P4;212. He then notes that one of
the Si-O bonds in this structure is very long (3.69 A), and is “so probable that there is something wrong either with the
parameters as stated or the structure itself.” If we use space group P432;2 while retaining Shropshire’s coordinates we
obtain a much more convincing structure, one that looks much like the structure in Shropshire’s Fig. 3. For this reason
we and the ICSD place this structure in P43212, with the mirror image structure in P4;2;2.

e More information about other SiOy and related structures can be found in our article on SiO5 and AIPOg4.

Simple Tetragonal primitive vectors

a; = ax
as = ay
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + 21 a = ar1X+ary (4a) Sil
B, = —x1a] — T Qs + % as = —ar X —ar1y + %ci (4a) Sil
B; = ,(m,%) a13+ (9:1+%) a+ = —a(xlf%) )A(Jra(ler%) er%ci (4a) Sil
13
B, = (ml—i—%)al—(xl—%) ag—&—ia;; = a(ml—&-%)f{—a(xl—%)y—i—ici (4a) Sil
B; = Toa + ysas + 2o as = aro X+ aysy + cz20Z (8b) 01
Bsg = —xgal—y2a2+(22+%) as = —a:zgfc—aygy—kc(zg%—%)i (8b) Ol
By = ~(m-dat(@idat = -alp-bxra(mil)siemids @) o
(22+3) as
Bg = (y2+3) a1 — (22— 3) ax + = a(pe+3)&k—a(r2—3)9+c(ea+1)2 (8b) 01
(22 + i) as
By = —(m2—3)ai+(pt+i)a— = —a(z2—3)xta(ya+3)9—c(2—32)2 (8b) 01
(22— 3) as
Bo = (mtda-(n-Da- = a@i)t-al-Hs-clz-Di @m0l
(22— 7) as
Bi1 = Yo aj + Tpas — 29 a3 = ayas X +arey —cz9Z (8b) Ol
Bis —yga; — Toag — (22 — %) as = —ays X —arsy —c (22 — %) Z (8b) 01
Bz = T3a; + yzas + 23 ag = arzX + aysy + cz3Z (8b) O1II
Bis = —zza; —ysas + (23 + 1) a3 = —azsX —aysy+c(z+3) 2 (8b) oIl
Bis = —(y—3)a+(zs+3)a+ = —a(ys—3) Xta(zs+3)y+c(z+3)2 (8b) on

(a5 +3)
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B16 = (y3+%)81*(:t37%)82+ = a(y3+%))2*&(.%3*%)5’4’0(23‘#%)2 (Sb) O1II
(2’3 + %) as

Bir = —(zs—3)ai+(ys+3)a— = —a(zs—3) k+a(ys+3)y—c(zs—3)2 (8b) ol
(s —3) a3

Bigs = (xg—&—%)al—(yg—%)ag— = a(xg—I—%)i—a(yg—%)ff—c(zg—i)i (8b) O1II
(23— 1) a3

Big = ysay +r3az — 23 a3 = aysX +ar3y —cz3 (8b) O

By = —ysa; — r3as — (Zg — %) as = —aysX —arzy —c (23 - %) Z (8b) O1II

By = Tqa] +Ygao + 24a3 = axs X+ aysy +cz42 (8b) O III

Boy = —Tga; —Yysag + (24 + %) as = —arsX —aysy +c (24 + %) Z (8b) O III

Bas = —(mu—3)ar+(zati)a+ = —a(ys—3%) %+a(za+3)y+c(za+3)z  (8b) O III
(2a+7) 23

B2y = (u+3z)a—(mu—3)a+ = alm+i)f—a(ma—3)9+c(ut+i)z (8b) O III
(24 +7) 23

Bas = — (:I:4 — %) a; + (y4 + %) as — = —a (gc4 — %) X+a (y4 + %) y—c (24 — %) Z (8b) O III
(21— 3) as

Bog = (m—&-%)al—(y—%)ag— = a(m—k%)fc—a(y—%)y—c(zél—i)i (8b) O III
(2a— 1) as

By = ysa1 + 489 — 24 A3 = ays X +arsy —c24 2 (8b) O III

Bos = —ysga; — Tgay — (24 - %) as = —aysX —aryy —c (24 - %) Z (8b) O III

Bog = Tsaj + Ysaz + 25 as = axsX +aysy +czs52 (Sb) Sill

B30 = —Tsal — Ysa + (25 + %) as = —als X — ay5$7 +c (2’5 + %) Z (8b) Sill

Bsi = —(ys—3)ar+(zs+3)a+ = —a(ys—3) %ta(zs+3)y+c(z+3)2 (8b) Sill
(2’5 -+ %) as

Bs, = (ys+3) a1 — (x5 — 3) ax + = a(ys+3)%—a(zs—3)9+c(es+1)2 (8b) Sill
25 + i) as

Bss = —(z5—3) a + (ys+3)az— = —a(ws—3)Xta(ys+3)F—cl(zs—3) 2 (8b) SilI
(15— ) 2

B34 = (9:5+%)a1—(y5f%)a27 = a(x5+%)X—a(ysf%)yfc(%fi)i (8b) Sill
(25— 1) 23

Bss = Ysai + Tsaz — z5ag = aysX +arsy — cz5Z (8b) Sill

B3 = —ysa; — Tsas — (25 — %) as = —ays X —arsy —c (z5 — %) A (8b) Si II
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