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aflow —--proto=A2B5C_mP32_14_2e_b5e_e-001
—Tparams=a, b/aa C/a7 57 T1,Y1,21,T2,Y2,22,L3,Y3, 23, Ld,Y4,24,T5,Y5,25, L6, Y6, 265 L7,
Y7, 27,T8,Y8, 28

Other compounds with this structure

DyQSiOE,, LaQSiO5, TbQSiO5, YQSIO5

e Compounds of the form RESiO5 (RE = Rare Earth and related elements) crystallize in one of two forms (Wang, 2001

and Tian, 2016):

e X1, shown here, for rare earths between lanthanum and gadolinium, and
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e X2, space group C2/c #15 for the later rare earths, with the dysprosium, yttrium and ytterbium compounds existing in

both structures.

e The ICSD entry is from the later work of (Dramiéanin, 2006).

Simple Monoclinic primitive vectors

a; = ax
Az = by
ag = ccosfBX+csinfz

Basis vectors

B, =

Bs =
Be =

Bs =

By =
Bio =

Bi1 =
B2 =

Bz =
By =

Bis =
B =

By =
Bis =

Big =
Bz =

Lattice
coordinates

r1a) +yiaz+21as

—z1a; + (y1 + 3) az —
(- 1) as

—Tri1a; —Yiraz —zjag

$1al—(y1 - %) 32+(Z1 + %) as

Toa) + Y22 + 22as3

—x2a; + (yz + %) az —
Z9 — %) as

—T2a1 —Y2az — 2243

ramn— (yo— ) ot (22 4 1)

Tzar; +ysaz + z3as
—wza; + (y3+ 3) az —
z3— 3) as

—Trzap —Ysaz —zz3ag

95331*(3/3 - %) a2+(z3+ %) ag

Tqay +Ygaz + 2423
—z4a; + (y4+%) az —
(s 1)

—T4a1 —Ysa2 —2Z4a3

:v4a1—(y4 - %) a2+(z4+ %) as

Tsai + ysaz + 25 ag
1
—Tsa + (y5+§) az —
1
25—5) ag

—Tsa1 —YsaA2 —254a3

Hfsal—(ys - %) a2—|—(z5 + %) as

Cartesian
coordinates

(axy +cz1co8B) X+ by1 § + ¢z sin 52
—(aml—l—c(zl—%)cosﬁ))‘(—f—
b(yl—i—%)y—c(zl—%)sinﬁi

—(ax1+cz1cosB) X—by1 § — cz18in B2
(az1 +c (21 + 3)cos B) X —
b(yl—%)y—kc(zl—i—%)sinﬁi

(axe + czacos B) X+ bya § + czos8in S 2
—(axg—l—c(zQ—%)cosﬁ)f(—i—
b(y2+3) ¥ —c(22—3)sinB2

—(axg 4+ czocosB) X —bys § — c2osin B Z
(aza +c (22 + 3) cos B) X —
A 1Y gin 83
b(y 2)y+c(22+2)s1nﬂz

(axs + czzcos B) X+ bys§ + cz3sin Sz
—(axg—l—c(z;),—%)cosﬁ)fc—i—
b(yg—i—%)&—c(zg—%)sinﬂi

— (axs 4+ czzcos B) X —bysy — cz3sin Bz
(ax3+c(23+ %) cosﬂ) X —
b(ys—3) §+c(zs+3)sinBz

(axg + czgcosB) X+ bys§ + czasin Sz
—(am—l—c(z;;—%)cosﬁ)fc—i—
b(y4+%)y—c(24—%)sinﬁi

—(azg 4+ cz4co8B) X —bys § — cz4sin Bz
(ax4+c(z4+ %) cosﬁ) X —
b(ya—3) y+c(za+3)sinBz

(axs + czscos B) X+ bys§ + cz5sin 5z
—(a%—l—c(zg—%)cosﬁ)f{—i—
b(yg,—l—%)y—c(zg)—%)sinﬁi

—(axs 4+ cz5cosB) X —bys § — cz5sin Bz
(axs —|—c(z5 + %) cosﬁ) X —
b(y —%)y+c(z5+%)sin52

Wyckoff
position

(4e)
(4e)

Atom
type
Gd 1
Gd1

GdlI
GdlI

Gd II
Gd II

Gd II
Gd II

Ol
(O

(O
Ol1I

O1II
oIl

oIl
Ol

O III
O III

O III
O III


http://aflow.org/prototype-encyclopedia/A5BC2_mC64_15_5f_f_2f-001

B21 = Tgal + Ye A2 + zg a3 = (CLIG + czg COS B) X+ by6 5’ + czg Sinﬂ Z (46) o1V

By = —zgag + (y6 + %) as — = — (amﬁ +c (26 — %) cos ﬁ) X+ (4e) o1V
(26 — %) a3 b(ys+3) ¥ —c(z—3)sinB2

Bos = —Tga] — Y Az — 26 A3 = —(axg+czgcosf) X —bys§ — czesin B2 (4e) o1V

Boy = zga;— (y — %) as+ (ZG + %) ag = (aa:s +c (26 + %) cos,B) X — (4e) o1V
b(y6— %) y+c(z6+%)sinﬁ2

Bos = T7a; + yras + 27 a3 = (ax7 + czrcos B) X+ byr § + czrsin Sz (4e) ovVv

Bog = —z7a; + (y7 + %) ag — = — (cwc7 +c (27 — %) cos ﬁ) X+ (4e) (ORY%
(27— %) a3 b(yr+3)y—c(zr—3)sinBz

Byr = —x7a; —yras — z7as = —(ax7+czrcosf) X —by; § — czrsin Bz (de) ovVv

Bas = wzrai—(yr— 1) as+(zr+3)as = (axr +c (27 + 3) cos B) X — (4e) oV
b(yr—3) §+c(zr+3)sinfz

Boy = Tgaj + ysas + zgas = (axg + czgcos B) X+ bys § + czgsin S 2 (4e) Sil

B3y = —xga; + (yg + %) as — = — (axg +c (28 — %) cos 6) X+ (4e) Sil
(- 1) b(us+3) 5 —c (o — D) sin g

B3, = —Tga; — ygas — 2g Az = —(axg+czscosf) X —bysy — czgsin Bz (4e) Sil

B32 = g al—(yg — %) a2+(zs+ %) as = (aI8+C(Zg+ %) COSﬂ) X — (46) Sil

b(y f%) y+c(zs+%)sinﬂ2

References

1]

G. V. Anan’eva, A. M. Korovkin, T. I. Merkulyaeva, A. M. Morozova, M. V. Petrov, I. R. Savinova, V. R. Startsev, and P. P.
Feofilov, Growth of lanthanide oxyorthosilicate single crystals, and their structural and optical characteristics, Inorg. Mater.
17, 754-758 (1981). Translated from Neorganicheskie Materialy.

J. Wang, S. Tian, G. Li, F. Liao, and X. Jing, Preparation and X-ray characterization of low-temperature phases of ReSiOs
(R = rare earth elements), Mater. Res. Bull. 36, 1855-1861 (2001), doii10.1016,/S0025-5408(01)00664-X.

Z. Tian, L. Zheng, J. Wang, P. Wan, J. Li, and J. Wang, Theoretical and experimental determination of the magjor thermo-
mechanical properties of RE;Si0s (RE = Tb, Dy, Ho, Er, Tm, Yb, Lu, and Y) for environmental and thermal barrier coating
applications, J. Am. Ceram. Soc. 36, 189-202 (2016), doij10.1016/].jeurceramsoc.2015.09.013.

C. Michel, G. Buisson, and E. F. Bertaut, Structure de Y25i05, Compt. Rend. B: Sci. Phys. 264, 397-399 (1967).

M. D. Dramiéanin, V. Jokanovi¢, B. Viana, E. Antic-Fidancev, M. Mitri¢, and Z. Andrié, Luminescence and structural
properties of GdySiOs:Eut nanophosphors synthesized from the hydrothermal obtained silica sol, Journal of Alloys and
Compounds 424, 213-217 (2006), doi;10.1016/j.jallcom.2005.10.086.

Found in

1]

P. Villars, Gd2Si05 (Gd2[Si04]0) Crystal Structure (2016). PAULING FILE in: Inorganic Solid Phases, SpringerMaterials
(online database), Springer, Heidelberg (ed.) SpringerMaterials.

First cited in

D.

Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of

Crystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.


https://doi.org/10.1016/S0025-5408(01)00664-X
https://doi.org/10.1016/j.jeurceramsoc.2015.09.013
https://doi.org/10.1016/j.jallcom.2005.10.086
http://dx.doi.org/10.1016/j.commatsci.2021.110450

