Alluaudite [NaMnFeo(POy)s] Structure:
A2BCD12E3 mC76 15 f e a 6f ef-001

This structure originally had the label A2BCD12E3 mC76_15_f e _b_6f_ef. 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
Mineral name

ICSD

Pearson symbol

Space group number

Space group symbol
AFLOW prototype command

FeQMnNaOmPg

A2BCDI12E3.mC76_15_f_e_a_6f_ef-001
alluaudite

15241

mC76

15

C2/c

aflow --proto=A2BCD12E3_mC76_15_f_e_a_6f_ef-001

——para.ms=a,b/a,c/a,ﬂ,yg,yg,x4,y47 24,T5,Y5, 25,26, Y6, 26, L7, Y7, 27, L8, Y8, 28, L9, Y9,
29,210, Y10, 210, L11, Y11, 211

Other compounds with this structure
Angal_ang, (PO4)3, LimNal_a;CdIng (PO4)3, LimNal_mMnFe2 (PO4)37 Nag(Fe, CO)F@(VO4)3, Na2C02Cr(PO4)3, Na2FegV(PO4)3,
NaQanFe(VO4)3, ].\IE]JgBiQ(1AS()4)37 Na4CO(MHO4)3, NaanyAl5_x_y(PO4)3



http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/8ZWK
https://aflow.org/p/A2BCD12E3_mC76_15_f_e_a_6f_ef-001

e This is a rather idealized version of alluaudite. (Moore, 1971) gives the composition of the sodium site (Na) as
Nag.g25Mng.175Cag.125, with vacancies on the remaining sites; the manganese (Mn) site is Mng 950 Mgo.025Li0.025; and the
iron (Fe) site as Feg ggsMgg.012. (Hatert, 2005) puts some sodium atoms on another (4e) site, with y ~ 0; the exact
placement and concentration depends upon the manganese content. We may expect similar variations in other
compounds having this structure.

Base-centered Monoclinic primitive vectors

a; = lax—iby
as = %afc + %by
ag = ccosfX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 = 0 (4a) Na I
B, = 1ag = fccosBR+ fcsinfz (4a) Nal
B; = —y2 a1 +y2a2+ia3 = iccos6i+bygy+icsinﬁi (4e) Mn I
B, = ygalfygang%ag = %ccosﬁifbyger%csinﬂﬁ (4e) Mn I
Bs = —y3zay —|—y3a2—|—ia3 = iccosﬂi—i—bygy—i—icsinﬂi (4e) PI
Bg = ygal—ygag—i—%ag = %ccosﬁfi—bygy—i—%csinﬁi (4e) PI
B; = (x4 —ya) a1 + (v4 +y4) as + = (axy + czacosB) X+ bys§ + cz4sin 5z (8f) Fe I
Z4 A3
Bs = —(zat+wy)ar—(z4—ys)az— = —(azg+c (24 — %) cos B) X+ bys § — (8f) Fe I
z4— 3) ag c(z—%)sinBz
By = —(za—vys)ar—(xa+ys)as— = —(awg+czgcosPB)X—bysy —czqsinfz (8f) Fel
Z4 A3
BlO = (I4 + y4) a; + (£E4 — y4) as + = (ax4 +c (2’4 + %) COSﬂ) X — by4y + (8f) Fe I
(Z4+%) as C(Z4+%)Sinﬂ2
Bii = (vm5—ys)ar+(v5+ys) ax+ = (azs + cz5cos ) X+ bys § + cz5sin 32 (8f) 01
Zy asg
Bi2 = —(z5+ys)a;— (5 —ys5)ax— = — (aw5 4+ c (25 — 3) cos B) X+ bys § — (8f) (O
(Z5_%) as C(Z5—%) sin 32
Biz = —(x5—ys)ar— (x5 +ys)az— = —(avs+czscosfB) X —bysy —czssin 2 (8f) OlI
Z5 as
By = (x5 +ys) a1 + (x5 — ys) a2 + = (aac5 +ec (25 + %) cosﬁ) X—bysy + (8f) Ol1
(25 + 3) as c(z5+ 3)sinBz
Bis = (x6 —ys) a1 + (w6 + yg) as + = (axe + czgcos B) X + bys § + cz6 sin B Z (8f) oIl
%6 a3
Bis = —(z6+uys) a1 —(z6—ys) aa— = — (azg 4+ c (26 — 3) cos B) X+ by § — (8f) oIl
(26— 3) a3 c(z6— %) sinBz
Biz = —(xs—ys)ari—(x6+ys) aa— = —(axg+czgcosf) X—bysy —czesinfz (8f) O1II
Zg A3



Bis = (76 +y6) a1 + (76 — yo) az + = (aze +c (26 + 5) cos B) X — by § + (8f) oIl

(ZG+%) az C(ZGﬁL%)SiHﬂZ
Big = (7 —y7) a1 + (z7 +y7) az + = (ax7 + czrcos B) X+ byr § + czrsin Sz (8f) O 111
Z7as
B = —(z7+y7)ar—(zr—y7)az— = — (aw7 4+ c (27 — 3) cos B) X+ byr § — (8f) O III
27— 1) ag c(zr —3)sinBz
Bays = —(zr—yr)ar—(zr+yr)aa— = —(axy+czrcosf) X—by;y — czrsinfz (8f) O III
Z7as
By = (27 + y7)(a1 + (13;7 —yr)aat+ = (ax7 +c (27 + 3) cos B) X —byr § + (8f) O 111
27+ 5) as c(z7+3)sinBz
By = (s —ys) a1 + (vs + ys) as + = (axs + czgcos B) X+ bys§ + czgsin 5z (8f) o1V
Zg as
B2y = —(r8+ys) a1 —1()558 —yg) az— = - (afs +c (28 - %) cos »3) X+bysy — (8f) O1v
Z8 — 3) a3 c(zs— 1) sinBz
Bas = —(xs—ys)ar—(xs+ys)as— = —(axg+czgcosf) X—bysy —czgsinfz (8f) o1V
zZg as
B2 = (zs + ys)(al + (11)78 —yg) az + = (azs +c(zs + 5) cos B) X —bys § + (8f) O1v
Zs+3) as c(zs+3)sinBz
Byr = (w9 — yo) a1 + (w9 + yo) az + = (axg + czgcos B) X+ byg ¥ + czosin 52 (8f) oV
Zg asg
Bas = —(79+19) a1 —1()3:9 —yg) ag — = — (awg 4+ c (20 — 3) cos B) X+ byg § — (8f) oV
29— 5) a3 c(z9— 3)sinBz
By = —(z9—yo)a; —(zg+yg) aa— = —(axg+czgcosf) X—bygy — czgsinfBz (8f) oV
Z9 az
Bso = (w9+ y9)(31 + (11’)9 —yo) az+ = (azg + c (29 + 3) cos B) X —bye § + (8f) oRY%
29+ 5) as c(z9+ %) sinBz
Bs: = (3;‘10 — ylo) a; + = (aw1o+ czipco8B) X+ by10y + cz10sin B2 (8f) O VI
(710 + y10) a2 + 210 @3
Bs, = — (210 + y10) a1 — = - (axlo +c (210 - %) cos ﬁ) X+ byoy — (8f) O VI
(210 — y10) a2 — (210 — 3) a3 c(z10— 3)sinfBz
B3z = — (10 — y10) @1 — = —(az19 + cz1pcosB) X —by10y — (8f) O VI
(10 + y10) a2 — 210 a3 cz10sin B z
Bs, = (z10 + y10) a1 + = (a$10 +c (210 + %) CcoS 5) X —byioy + (8f) O VI
(z10 — Y10) a2 + (210 + 3) a3 ¢(z10+ 1) sinpBz
Bss = (z11 —y11) a1 + = (ax11 +cz11co8B) X+ by11§ +cziisinfBz (8f) P1II
(r11 +y11) a2 + 211 a3
B3s = —(z11 +yn) a1 — = —(az11+c(z11—3)cosB) X+ by y — (8f) P 1I
(11 — y11) ag — (2’11 - %) ag c (211 — %) sin 8 Z
Bsr = —(z11 —yn) a1 — = —(az11 +ecziicosB) X —byn § — (8f) P 1I
(11 +y11) a2 — z11 a3 cz118in Bz
Bss = (x11 +y11) a1 + = (aw11 +c(z11 + 3) cosB) X — by § + (8f) Pl
(211 —y11) a2+ (211 + 3) a3 c(z11+ 3)sinfBz
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