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

This structure originally had the label A2B_tP36_96_3b_ab. Calls to that address will be redirected here.
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Prototype 05Si

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

ICSD 34889

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/av x1,T2,Y2,%22,T3,Y3,23,T4,Y4,%24,T5,Y5, 25

e All references, including (Wyckoff, 1963), (Shropshire, 1959) and (Demuth, 1999) note that keatite can exist in both
space group P41212 #92 and its enantiomorph P432:2 #96. 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 place this structure in P432;2.


http://dx.doi.org/10.1016/j.commatsci.2017.01.017
https://aflow.org/p/J0BF
https://aflow.org/p/A2B_tP36_96_3b_ab-001

Simple Tetragonal primitive vectors

a; = aX
az = ay
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + 1 as = ax1X+ar1y (4a) Sil
B, = —x1a] — X1 Qs + % as = —ar X —ar1y + %ci (4a) Sil
B; = —(acl—%) 313+ (xl—&—%) as+ = —a (.2?1—%) 5(—|—a(x1—|—%) y—l—%ci (4a) Sil
183
B, = (:vl—i—%)al—(xl—%) a2+ia3 = a(xl—k%))‘(—a(xl—%)y—f—ici (4a) Sil
B; = Toaj + ys ag + 2o as = aro X+ aysy +czo 2 (8b) Ol1
Bsg = —zpa; —y2az+ (22 + 1) ag = —azoX —ay2 ¥ +c(22+3) 2 (8b) Ol
Br — —(m-bat(mth)at - —a(m-d) xralmtl)ire(z+Dz (b)) O
(22+7) a3
Bsg = (yg—i—%)al—(xg—%)ag—l— = a(yg—k%))‘(—a(xg—%)y—i—c(zg—i—i)i (8b) (O
(s2+ 1) 2
Bo = —(m-Bat@etda- - -afm-b)xaprdgocla-Da  GH Ol
(22— %) a3
B = (xz—i—%)al—(y—%)ag— = a(m—k%))‘(—a(y—%)y—c(z'g—i)i (8b) Ol1I
(22— 1) 23
Bi1 = Yo a1 + Tpas — 29 a3 = ays X +aroy —cz9Z (8b) Ol
B, = —yoa; — Toag — (22 — %) as = —ays X —axoy —c¢ (22 — %) Z (8b) Ol
Bz = rzaj +Yysaz + z3as = axsX+aysy +cz3z (8b) oIl
By = —zga; —ysax + (23 + 3) as = —azz X —ays§+c(z3+3) 2 (8b) on
Bis = —(ys—3)a+(zs+3)a+ = —a(ys—3) Xta(zs+3)y+c(z+3)2 (8b) oIl
(2’3 + %) as
Bis = (p+z)a—(ms—3)a+ = a(pt+z)%-a(zs—3)y+c(s+i)z (8D O1I
(23 + i) as
B17 = — (33‘3 — %) a; + (y3 + %) as — = —a (.133 — %) )’\(—FCL (y3 + %) y—C (23 — %) Z (Sb) OII
(25— 1) as
Bis = ($3+%)317(y37%)32* = a(:c3+%))“cfa(ygf%)yfc(z;;fi)i (8b) O1II
(23— 1) a3
By = ysay + rzaz — z3as = aysX +axzy —cz32 (8b) o1l
B20 = —Ysay —Trzaz — (Zg — %) as = —aygfc — a$3$’ —C (23 — %) Z (8b) oIl
By = Tga)] +Ygaz + z4a3 = arsX + ays ¥ +czaz (8b) O III
Boy = —zqa; —ysas+ (24 + 1) ag = —azsX—ays§+c(za+3) 2 (8b) O III



Bas = —(m—Ya+(@m+i)a+ = —a(y—3) %ta(@a+3)yg+c(za+2)z  (8b) O III
(22 +3) as

Bas = (u+3a—(mu—3)a+ = am+d)x—a(msa—L)y+c(aat3i)2 (8b) O III
Z4 + i) ag

Bos = —(u—%) a; + (y4+%) as — = —a (x4— %) X+a (y4+%) y—c(z4— %) Z (8b) O III
(22— 3) as

B2 = (u—&—%)al—(y—%)ag— = a(m—k%))‘(—a(y—%)y—c(zq—i)i (8b) O III
(21— 3) as

By = Ysa1 + T4a9 — 24 A3 = ays X +arsy —c24 2 (8b) O III

Bos = —yga; — Tgag — (Z4 — %) as = —aysX —axyy —c (z4 — %) 7 (8b) O III

By = Tsa; + ysas + 25 as = arsX + aysy + czs Z (8b) Si II

B3y = —rsa; —ysas + (25 + %) as = —azrsX —aysy +c (Z5 + %) Z (8b) Si II

Bsi = —(ys—3)ar+(zs+3)a+ = —a(ys—3) Xta(zs+2)y+c(z+3)2 (8b) Si 11
(2 +3) as

B3, = (y5+%)a1—(:v5—%)a2+ = a(yg,—&-%)&—a(xg)—%)§f+c(25+i)i (8b) Sill
(25 + i) as

Bss = —(zs—-Ya++i)a—- = —a(zs—3)%ta(ys+1i)y-c(s—3)2 (8b) Si 11
(25— 3) as

B3y, = (zs+3)ar—(ys—2)a— = a(zs+3)%—alys—2)y—c(ss—13)2 (8b) Si 1T
(2 — 1) as

Bs; = ys a1 + Tsas — 25 as = ays X +arsy —cz5Z (8b) Sill

B3g = —ysa; —x5a2 — (25 — 1) ag = —ays X —axsy —c (25— 3) 2 (8b) SiII
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