Fluorapatite [CasF(POy)s, H57| Structure:
A5BC12D3 hP42 176 th a 2hi h-001

This structure originally had the label ABBC12D3_hP42_176_fh_a 2hi h. 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
Crystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype CasFO12P

AFLOW prototype label A5BC12D3_hP42_176_fh_a_2hi_h-001
Strukturbericht designation Hb5,

Mineral name fluorapatite

ICSD 137670

Pearson symbol hP42

Space group number 176

Space group symbol P63/m


http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/p/KHCK
https://aflow.org/p/A5BC12D3_hP42_176_fh_a_2hi_h-001

AFLOW prototype command aflow --proto=A5BC12D3_hP42_176_fh_a_2hi_h-001
—~params=a, C/a7 22,T3,Y3,T4,Y4,T5,Ys5,T6, Y6, L7, Y7, 27

Other compounds with this structure
CasOH(POy4); (hydroxylapatite), CasCl(POy4); (chlorapatite), CasF(SiO4)3, EusF(Si04)3, CaDy4(SiO4)30, CaErs(SiOy4)50,
CaNd4(SiO4)3O, CaGd4(SiO4)3O, CaSm4(SiO4)3O, CaY4(SiO4)3O, CaYb4(SiO4)3O

e Apatite can be formed with most M2 metallic ions replacing the calcium, and many ions (AsOs. COs, Sis, etc.)
replacing the phosphate. While these structures are related to the prototype, they may have slight changes in crystal
structure. The phosphate apatites are the main source of phosphorus on Earth. (Hughes, 2002)

e When OH or Cl replaces F, that ion is displaced from the (1a) position to the (4e) position, with z = 0.1979 for OH and
0.4323 for Cl. The substitute ion fills half of the (4f) sites.

e In the calcium-rare earth oxides, the extra oxygen atom is on the (2a) site, one of the rare-earth atoms is mixed with
calcium on the (4f) site, and the remainder of the rare-earths replace silicon on that (6h) site.

e Other apatite configurations are discussed on the [lead apatite| page.

e There is no ICSD or CCDC entry for (Hughes, 2002). Fortunately (Hazrah, 2022) study a large number of apatites from
a variety of sources. Their ICSD entry 137670 closely matches the structure found by (Hughes, 2002).

Hexagonal primitive vectors

a; = %af{ — @ay
ag = %afc + @ay
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 1ag = 1cz (2a) FI
B, = %ag = %ci (2a) FI
B; = %a1+%a2+22a3 = %ai+73a“+0222 (4f) Cal
B, = %a1+%a2+(22+%) as = %ai—%ay—i—c 22—1—%)2 (4f) Cal
By = %al—l—%ag—zgag = %afc—??’ay—czgi (4f) Cal
Bsg = %al—l—%ag—(zg—%) as = %ai—!—%ay—c(@—%)i (4f) Cal
B, = z3a; +ysas + 5 as = la(zs+ys) X— @a (x5 —y3) § + 1c2 (6h) Ca Il
Bs = —ysa; + (23— y3) a2 + T ay = la(zs —2ys) X+ @axg ¥+ icz (6h) Call
By = —(z3—y3) a1 —xzax + tag = —3a(2z3 —y3) X ?ayz)}f’ + jcz (6h) Ca Il
B = —r3za; —ysas + %ag = —%a(xg, +ys) X+ @a (x3—y3) ¥+ %ci (6h) Ca II
Bi1 = ysa; — (x3 —ys3) as + %ag = %a(fx3+2y3) X — @axger JcZ (6h) Call
B = (z3 —y3) a1 + z3ax + 2 a3 = 1a(2z3 —y3) X+ Llaysy + 2cz (6h) Ca II
Bz = T4 +ysas + 1 as = sa(xg+ys) X — Pa(zy —ya) §+ c2 (6h) oI
By = —ysar + (x4 —ys) az + L ag = la(zy—2ys) X+ @au y+icz (6h) (O
By = — (x4 —ya) a3 fx4a2+%a3 = f%a(2x4fy4) X — 73ay4 y +%ci (6h) Ol
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Big = —rga; —ygas + %ag = f%a(x4+y4) X+ %a(ry—ys) ¥+ %cz (6h) Ol
By = yaar — (x4 — ya) a2 + 3 a3 = fa(—z4+2ys) X — ?amy + 3¢z (6h) 01
Bis = (x4 —yq) a1 + 482 + %ag = %a (224 —y4) X+ @ay@? +5cZ (6h) 01
Big = T5a1 + ysas + 1 as = %a(x5+y5)5<—73a( 5—Ys) ¥+ jc2 (6h) oIl
By = —ysar + (25 —ys5) ax + L ag = la(zs —2ys) X+ @a% ¥+icz (6h) ol
Bs: = — (x5 —ys) a1 —asax + T ay = —2a(2z5 —y5) X — ?a% ¥+ icz (6h) 01l
Baz = —z5a; —ysaz + S ag =  —sa(zs+ys) X+ Sla(rs —ys) §+ ez (6h) on
Bos = ysa; — (x5 —ys5) as + %83 = %a (—x5 + 2y5) X — ?axg, v+ %CZ (6h) O1II
Boy = (x5 —y5) a1 + x5a2 + 2 a3 = la(2zs5 —y5) X+ @a% y+3cz (6h) on
Bas = ZTeal + Yo az + iag = %a($6+y6) X — §G($6—y6) y+ici (6h) P1I
Bag = —ys a1 + (w6 — y¢) a2 + 1 a3 = sa(wg — 2ys) X + fa:cg y+icz (6h) PI
By = —(x6 —ys) a1 — xgas + iag = —%a (226 — yg) X ‘{ayf;y + Zcz (6h) PI
Bas = —Te a1 *y632+%33 = %a($6+y6) X+L (r6 —ys) ¥ + §c2 (6h) P1I
By =  wear—(we—yo) a+iay = Ja(—we+2y0) R — Yawey + fez (6h) Pl
Bso = (z6 — ys) a1 + Tg a2 + 2 ag = 3a(2z6 — yo) X + ?a%y +3cz (6h) PI
B3 = T7a; + yras + z7ag = %a (x7 +y7) X — § (x7 —y7) §+czr (12i) O III
B3z =  —yrai+(z7—yr) az+zraz3 = la(zr —2y7) &+ Lazr § +czr @ (12i) O III
B3z = —(x7 —y7) a1 — x7az + z7as = —%a (227 —y7) X — ﬁamy + cz7Z (12i) O III
Bsy = —arai—yras+ (sr+3)as = —3a(zr +y7) X+ 21 a(rr —yr) § + (12i) O 1II
c (z7 + 5) Z
Bss = yrai—(27—y7) act+(2r+3) a3 = sa(—ar+2y;) X— L avry+c(zr+3) 2 (12i) O III
Bss = (x7—y7) aitay a2+(27 + %) ag = %a (2z7 —y7) X+ L ayry +c¢ (27 + ) (12i) O III
Bs;, = —Tra; —yrag — zras = —sa(zr+yr) X+ § (7 —y7) ¥ — c2r 2 (12i) O III
Bs3s = yra; — (x7 —yr) ag — 27 ag = la(—z7+2y7) X — i ar7y —czr Z (12i) O III
By = (x7 —y7) a1 + xrag — z7ag = 7(1 (2z7 —y7) X+ % ayry — cz7 Z (12i) O III
By = zray +yrag — (27 — 3) ag = sa(zr +yr) X — fa (587 —y1) ¥ — (12i) O III
(27— f)
By = —yray + (v7 —y7) ag — = fa(zr—2yr) X+ %Clx?y —c(zr—3) 2 (12i) O III
27— %) ag
By = —(x7 —y7) a1 —x7a9 — = —%a (2z7 —y7) X fay7y —c ( 27 — %) z (12i) O III
o 1) o
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