MoP3SiO1; (Rhombohedral Model) Structure:

AB11C3D _hR64 167 ¢ be3f f ¢-001
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Prototypes: Part 4. In preparation.

ag.t\si.’

“\ v o

W, 30 B,

Prototype

AFLOW prototype label
ICSD

Pearson symbol

Space group number
Space group symbol

AFLOW prototype command

https://aflow.org/p/AT6C

https://aflow.org/p/AB11C3D_hR64_167_c_be3f_f c-001

o O\l o $)
h

V'
PR

N

\YoT)

')‘ A‘\'"
' .’(‘

267204

MoOlngsi

AB11C3D_hR64.167_c_be3f_f_c-001

aflow —--proto=AB11C3D_hR64_167_c_be3f_f_c-001
—~params=a, C/a7 T2, T3,T4,T5,Y5,25,T6,Y6, 26, L7, Y7, 27, T8, Y8, 28

e (Leclaire, 1987) originally proposed that MoP3SiO1; was in a monoclinic structure. Later, (Badrtdinov, 2021) placed the
compound in the rhombohedral R3¢ #167 space group as shown here. When we allow a 0.1A uncertainty in the atomic
positions the monoclinic structure reduces to the rhombohedral structure. Given this ambiguity we retain both structures

in the library.

e (Badrtdinov, 2021) place the O-I atom in this structure at the (2a) Wyckoff position, however the coordinates they give
are for the (2b) site. This makes the oxygen part of two POy, tetrahedra, rather than leaving it isolated, so we prefer the
(2b) site. The (2b) site can also be derived from the monoclinic structure.


https://aflow.org/p/A76C
https://aflow.org/p/AB11C3D_hR64_167_c_be3f_f_c-001
https://aflow.org/p/AB11C3D_mC128_15_f_ae10f_3f_f-001
https://aflow.org/p/AB11C3D_hR64_167_c_be3f_f_c-001

e Hexagonal settings of this structure can be obtained with the option --hex.

Rhombohedral primitive vectors

ap = %ak—%ay—l—%ci
ap = %ay + %ci
ag = —lak— Bay+lea
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = = 0 (2b) Ol
B, = %al—i—%ag—&—%ag = %Ci (2b) Ol1
B; = Toay + Tpas + xoas = cro Z (4¢) Mol
B, = - (xg - %) a; — (xg - %) ag— = —c (xg - %) Z (4c) Mo I
(2 —3) as
B; = —Zoa] — Ty ag — To A3 = —cxo 2 (4c) Mo I
B = (xz + %) a; + (1‘2 + %) as + = (362 + %) (4c) Mo I
(02 + 1) a0
B7 = T3 ay =+ I3 a —+ I3 as = CI3Z (4C) Sl I
Bg = - (1'3 — %) a; — (:rg — %) ap— = —c (xg — %) Z (4¢) Sil
(23— 3) as
By = —x3a] — T3a9 — 3 a3 = —cx32 (4c) Sil
B10 = (.133 + %) a; + (.133 + %) as + = C (J,‘3 + %) VA (4C) Sil
T3 + %) as
Bi1 = Taa; — (x4f %) a2+%a3 = éa(4x471) X ga(llmf 1) ericZ (6e) O1II
B2 ial +x4a9 — (x4— %) as = éa(4m4— 1) %+ %a(élm— 1) y—i—ici (6e) OII
Bz = —(m—%) a1+ia2+x4a3 = —a (m—l) i—&—%ci (6e) O1II
By = —zgar+ (zs+ 1) ax+ 3 ag = —la(dwa+3) %+ La(12e4 +1) 9+ ¢k (6€) on
By = %al —x4a9 + (x4 + %) as = % (dzy — 1) xfi (1224 +5) § %ci (6e) O1II
Bis (m—i—%) al—l—%ag—mag = a(m—i—%) X+ ‘Gfay—l—ﬁcz (6e) OII
Bz = Tsay +ys az + 25 as = ga(zs—z) X— Fa(es —2ys +25) § + (12f) O 11T
%0(3?5 +ys +25) Z
Bis = Zsa1 +Tsaz +ysas = —3a(ys — ) X+ B (225 —ys — 25) ¥+ (12f) O III
3¢ (25 +ys5 + 25)
Bis = Ysai + zs ag + x5 ag = —ja(zs—ys) R— \{;ga (x5 +ys — 225) ¥+ (12f) O III
sc(m5 4+ ys +25) 2
By = — (25 - %) a; — (y5 — %) ag — = %a (x5 — 25) X+ fa(xg, —2ys+25) Y — (12f) O III
(5 — 1) ag tc(2w5 + 2ys + 225 — 3) 2
B21 = — (y5 — %) a; — (.’E5 — %) ag — = —5a (y5 — 25) }A(— %a (2%5 — Y5 — 25) y— (12f) O III
(25— 1) a3 =c(2x5 + 2y5 + 225 — 3) 2
Boy = — (x5 — %) a; — (25 — %) as — = —%a (.’L‘5 — y5) X+ fa (.’Er + Y5 — 2,25) y (12f) O III
(y5 — 1) a3 tc(2xs + 21/5 + 225 —3) Z
By = —T5a; — ysas — 25 a3 = —la(xs-— 25) X+ ‘[a (x5 — 2ys + 25) § — (12f) O III

*0(51”5 +y5 +25) Z



B24

B25

Bas

Bar

B28

Bao

B30

Bs;

B32

B33

Byo

B41

By2

B43

Bys

B46

—Z5d1] —TsaA — Ysas
—Ysa; —2saz —Isas

(e ) s ) st
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Tear + Ye a2 + 26 a3
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— (26 —3) a1~ (26— 3) a2 —
(y6 —3) a3

—Tedl — Y a2 — Z6 A3
—Zga1 — Tea2 — Ys A3
—Ye A1 — ZgA2 — Tg A3

(6 +3) a1+ (ys + 3) a2 +
(ro-+ 3) 20
(ye+%) a1+(:n6+%) as +
(26—"-%) as
(1764—%) a1+(26+%) az +
(6 +3) a

T7a; +yraz + z7as
zZra; +xraz +yras

yra; + zrag +x7as

—%a(x5 —25) X— ?a (x5 — 2ys + 25) §+
%c(2z5+2y5 +22543) Z

%a(y5*25)x+ V34 (225 —ys — 25) § +
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%c(2m5 +2ys + 225+ 3) Z

%a(ms—%) )Ac—%ga(x6—2y6+z6)y+
c

% (z6 + Yo + 26) 2

—5a(ys _ZG) X+ f a(2we —ye — 26) ¥ +
5¢ (e +y6 + 26) 2

—3a (z6 _yﬁ) X‘%M%‘ + Y6 — 226) ¥+

c(x6+ys + 26) 2
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A

%a(xﬁ —26) X+ \? (x6 —2ys + 26) ¥ —
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—*a(yG—Ze)X—L (226 —ys — 26) ¥ —
=c(2x6 + 2y6 + 226 — 3) 2
—3a(z — ye) X f a(xe +ys —22) ¥ —

=c(2x¢ —|— 2y6 +226—3) Z

—%a (g — 26) X ‘[ a(xe —2ys+26) ¥ —
l‘3(51”6 + Yo + 26) Z

La(ys — z) % — Ya (2w6 — ys — 26) § —
%C($6+y6+z6) Z

la(zg —ye) X+ ?a($6+y6_226)y_
%C($6+y6+26) Z

—%a (x6 — 26) X ‘{fa (6 — 2ys + 26) ¥+

sc (226 +2y6 + 226 + 3) 2

a(ye — 2) X+ fa(2x6_y6_256) v+
5¢(2w6 + 2ys + 226 +3) 2

§a(x6—y6) x—?a(xﬁ—kyg—ng) v+

*C (2556 + 2y6 + 226 + 3)

La(zr — 27) x—%ga(x7—2y7+27)}7+

tc(wr+yr+27) 2
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—sa(yr —z7) X+ fa(2337 —yr—27) ¥+
(w7 +yr + 27) 2

C
—3a(zr —y7) 5(*%@(%7 +yr —227) §+
C

sc(zr+yr+2) 2
sa(wr — 27) X+ \ég (x7 = 2y7r +27) §
éc(2x7+2y7 +227—-3) Z

—3a(yr —27) X— %a(%? —yr—27) ¥ —

fc (2z7 + 2y7 + 227 — 3) Z
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—za(z7 *y7) X+ f a(xy +yr —227) §—
70(2;107 + 2y7 +227-3) %
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Byr = —r7a; —yraz — zrag = —ja(xr—z7) X+ *a (7 —2y7 +27) §— (12f) oV
se(xr + Y7 + 27) 2
By = —Zrap —Traz —yYras = %a(lﬁ —27) X — f a(2z7 —yr —27) § — (12f) oV
3¢ (z7 + Y7+ 27) Z
By = —Yyray —zraz —r7as = %a (z7 —y7) X \?a (@7 +yr —227) § — (12f) oV
%C (5177 +yr+27) 2
Bso = (w+d)ar+(m+i)a+ = —la(wr—z)%—La(wr—2yr+20) 9+  (126) oV
(z7+1) a tc(2wr +2yr + 227+ 3) 2
Bs1 = (y7 + %) a; + (557 + %) ag + = % Y7 — 27) ‘Gfa (227 —yr —21) § + (12f) oV
(27 +1) ag tc(2wr +2yr + 227+ 3) 2
Bs, = (1:7 + %) a; + (z7 + %) as + = %a (x7 — y7) X — %a (x74+yr —227) y (12f) oV
(yr + 1) a3 70 (2z7 + 2y7 + 227 + 3) 2
Bss = Tgaj + ysas + zgas = sa(rs—z3) X— %ga(xg —2ys+28) ¥+ (12f) PI
sc(zs+ys+28) 2
Bss = zgal + Trgas + ygas = —%a (yg —Zg) X+ ‘fa (2338 — s —Zg) v+ (12f) PI
%C (w8 + ys + 28) Z
Bss = Yys a1 + zzaz + rg as = —la(ws—ys) % \ég (rg +ys —223) ¥+ (12f) PI
%C(xs +ys + 28) 2
Bs¢ = —(2s—3)ai—(ys—3)as— = za(zs—2s) X+ %a(ﬂﬁs —2ys+28) ¥ — (12f) Pl
(rs — 1) a3 5¢(2as +2ys + 225 — 3) 2
Bsr = —(ys—%) a) — (xs—%) az — = —5a(ys — 28) i—§a(2$8—y8—zs) y— (12f) P1
(25 — 1) ag tc(2wg + 2ys + 225 — 3) 2
Bss = *(938*%) al*(zs*%) az — = *%G(CES*ZJS)X*[ (z8 +ys —228) § — (12f) P
(ys — 1) a3 70 (2zs + 2ys + 225 — 3) Z
Bsy = —ZTga; —Yysaz — Z3a3 = —ja(zs—2) X+ %a (zs —2ys +25) ¥ — (12f) Pl
3¢ (s +ys + zs) 2
Beo = —%ga1 — TgaAz — Ysas = %a (ys — 28) X — \éga (273 —ys — 25) §¥ — (12f) PI
%C(fl?s +ys + 28) 2
Bs1 = —yga] — Zg Az — Tgas = %a (z8 —ys) X+ %a (s +ys —228) § — (12f) P11
sc(zs +ys + 28) 2
Be2 = (s+3) a1+ (ys+3) az + = —ga(rs —z) 5(—?@(338—298‘*‘28) y+ (12f) P
(rs+ 1) a tc(2wg +2ys + 225 + 3) 2
Bez = (ys + %) a; + (zs + %) as + = %a (ys — 28) X+ ?a (228 —ys —28) ¥ + (12f) P1I
(25+1) a tc(2ws + 2ys + 225 + 3) 2
Bes = (zs+3) a1+ (28 + 1) ag+ = za(zs—ys) X— ?a (rs +ys —223) ¥ + (12f) PI
(ys +3) a3 5¢(2w8 +2ys + 223 +3) 2
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