Monasite (LaPOy,) Structure:
AB4C mP24 14 e 4e e-002

This structure originally had the label AB4C_.mP24_14 _e_4e_e. Calls to that address will be redirected here.

Cite this page as: D. Hicks, M. J. Mehl, M. Esters, C. Oses, O. Levy, G. L. W. Hart, C. Toher, and S. Curtarolo, The AFLOW Library of
Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype
AFLOW prototype label

LaO4P

AB4C_mP24 14 _e_4e_e-002

Mineral name monasite
ICSD 79747
Pearson symbol mP24
Space group number 14
Space group symbol P2y /c

AFLOW prototype command aflow --proto=AB4C_mP24_14_e_4e_e-002
—Tparams=a, b/a7 C/a7 67 Z1,Y1,%21,%2,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25, L6, Y6, 26

Other compounds with this structure
CePO4 (monazite-Ce), PrPOy4 (monazite-Pr), NdPO,4 (monazite-Nd), SmPO, (monazite-Sm), EuPO,4 (monazite-Eu), LaAsOy
(gasparite-La), CeAsOy (gasparite-Ce)

e Monasites (RE-PO,4) and gasparites (RE-AsOy4) can have a mixture of rare earth elements in the RE slot of the formula.
Technically these minerals are called monasite-(X) and gasparite-(X), where “X” is the predominant rare earth element
in the sample. All of the structures are similar. As we must pick one as the prototype, we take the first entry in (Ni,
1995) to define the class.


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/G325
https://aflow.org/p/AB4C_mP24_14_e_4e_e-002

e (Ni, 1995) gives the structural data in the P2;/n setting of space group #14. We used FINDSYM to change this to our

standard P2, /c setting. This involves a change of primitive vectors as well as a rotation of the crystal.

e This structure has the same AFLOW label as (NH4SO4, K4;). The structures are generated by the same symmetry
operations with different sets of parameters (--params) specified in their corresponding CIF files.

Simple Monoclinic primitive vectors
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a; = aX
az = by
ag = ccosfBX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a; + yas + 21 a3 = (axy +cz1co8B) X+ by1 § + cz18in 5z (4e) Lal
B, = —x1a; + (y1 + %) as — = — (axl +c (21 — %) cos B) X+ (4e) Lal
(21— 3) a3 b(yi+3)y—c(z1—3)sinBz
B = —ri1a; — Yy as — 21 a3 = —(ax1+czrcosf) X—by1§ —cz1sin Bz (4e) Lal
B4 = T al—(yl — %) a2+(2’1+%) as = (a$1+c(2’1 +%) COSﬂ) X — (46) Lal
b(y1 — %) erc(zl +%)sinﬂﬁ
B; = Toaj + ypas + 29 a3 = (axe + czocos B) X+ bya § + czo8in 5z (4e) (ON
Bg = —x9ay + (y2 + %) as — = — (axg +ec (22 — %) cos 6) X+ (4e) (01
zg—%) as b(yg—I—%)S’—c(zg—%)sinﬁi
B, = —Tga; — yoag — 29 a3 = —(axg+czpcosf) X —bys § — czosin Bz (4e) Ol
Bsg = anlf(y f%) a2+(22+%) a3 = (ax2+c(22+%) cosﬂ) X — (4e) Ol
b(ygf %) y+c(22+%)sinﬁi
By = r3a; + y3as + 23 as = (axs + czzcos B) X+ bys§ + cz3sin 52 (4e) OII
By = —x3a; + (y3 + %) as — = — (axg +ec (2:3 — %) cos 6) X+ (4e) O1II
(23—%) as b(yg—l—%)}?—c(zg—%)sinﬁi
B11 = —Tza]p —Yzaz —zZ3zas = - (axg + cz3 cos 5) X — by3 y — Cz3 Sinﬂi (46) oIl
B2 = z3a1— (y3 - %) ar+ (213 + %) ag = (axg +c (23 + %) cosﬁ) X — (4e) O1II
b(ys—3) §+c(zs+3)sinB2
Bz = Tgay +ysas + 24 ag = (axy + czqcosB) X+ bys§ + cz4sin 5z (4e) O III
B = —z4a; + (y4 + %) as — = — (ax4 +c (z4 — %) cos 6) X+ (4e) O III
(z —%)33 b(y4—|—%)y—c(z —%)sinﬁi
Bis = —T4a; — Y9 — 2433 = —(axg+czqgcosf) X —bys§ — czqsin Bz (4e) O III
Big = z4a;— (y4 - %) as+ (24 + %) a3 = (aac4 +c (24 + %) cosﬂ) X — (4e) O III
b(ys—3) §+c(za+3)sinBz
By = Tsa; + ysas + 25 as = (axs + czscos B) X+ bys§ + czssin 5z (4e) o1V
Bis = —zsa;+ (Y5 + 3) a2 — = — (azs +c (25 — 1) cos B) X+ (4e) o1V
25—%) as b(y5+%)y—c(Z5—%)sinﬁi
By = —T5a; — Yysas — 25 as = —(axs+czscosf) X—bys§ — czssin Bz (4e) (OB
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13531*(3/5 - %) az+(25+ %) ag

Teay + Yg a2 + 26 A3
—Tga + (ye + %) az —
(26— 3) as

—Tedl — Y a2 — 26 A3

zﬁalf(yﬁ - %) a2+(2’6+ %) ag

(az5+c(25+%) cosﬁ) X —

b(y f%) 5’+C(Z5+%)sinﬁﬁ
(axe + czgcos B) X+ bys § + czsin Sz
—(axg—l—c(zg—%)cosﬁ) X+
b(ye—i—%) &—c(zg—%)sinﬁi
— (axg 4+ czgcos B) X —bygy — czsin Bz
(ax6+c(z'6+%) cosﬂ) X —
b(ys— %) ¥ +c(z6+3)sinB2
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