Lead Apatite [Pb1o(PO4)gO] Structure:
A14B3C5 hP44 176 _e2hi _h th-001
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Prototype O25P6Pb1o

AFLOW prototype label A14B3C5_hP44_176_e2hi_h_fh-001
ICSD 9870

CCDC 1594777

Pearson symbol hP44

Space group number 176
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Space group symbol P63/m

AFLOW prototype command aflow --proto=A14B3C5_hP44_176_e2hi_h_fh-001
—~params=a, C/a7 21,%22,23,Y3,T4,Y4,T5,Y5,T6,Y6, L7, Y7, 27

Other compounds with this structure
Pbg(PO40)27 SI‘5(PO4O)3(OH)1,z

e The apatites have similar structures differing in the details.
e In this structure [Pbyo(PO4)60] only 1/4 of the O-1 (4e) sites are occupied.
e In Pb3(PO40), (Hata, 1980) the (4e) site is not occupied, and only 3/4 of the Pb-I (4f) sites are filled.

e In fluorapatite (Cas(POy4)sF, Hb57)| calcium replaces the lead atoms and the partially filled O-I (4e) site is replace by
filled fluorine (2a) (0,0,1/4).

Hexagonal primitive vectors

al
a3 = %afc - @ay
as = %afi + @a&
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = z1 a3 = c2 % (4e) (01
B, (21 + %) as = c (21 + %) Z (4e) Ol
B; = —2z1 as = —c21 Z (4e) Ol
B, = - (z1 — %) as = —c (zl - %) Z (de) OI1
By = ta;+Zay+ 2 ag = %a}“{—‘—%ay—l—wgi (4f) Pb1
Bg %al+%32+(22+%) as = %ai—%ay—i—c(@—i—%)i (4f) Pb1
B, = %al—l—%ag—zgag = %a&—%a&—a@i (4f) Pb1
Bs = ta;+2a;— (22— 3) a3 = lax+¥ay—c(n—1%)2 (4f) Pb1
By z3a; +ysas + < as =  la(zs+uys) x— La(rs—ys3) ¥+ iez (6h) oIl
Bio = —ysar + (23— y3) ax + T ay — la(zs —2ys) X+ ?axg y+icz (6h) oIl
By1 = — (3 —y3) a1 —xzay + iag = —%a (223 —y3) X — ?aygy + ici (6h) OII
Bz = —r3za; —ysas + %ag = —%a(xg +ys) X+ @a (r3—y3) ¥+ %ci (6h) oIl
Bis ysai — (z3 — y3) as + 5 ag = la(—z3+2y3) X — Laxyy + 2e2 (6h) 01l
Bis = (x5 —y3) a1 + z3a2 + 2 a3 = 1a(2z3 —y3) X+ Llays§ + 3c2 (6h) oIl
Bis = T4ay +ygag + iag = %a (xa+ys) X — 73a (xa—ya) ¥+ %ci (6h) O III
Bis = —yaay + (x4 —ya) ag + § ag = 30 (24— 2ys) X+ FPaxs § + e (6h) O III
Bir — (x4 —y4) a1 —xga9 + iag = f%a (224 —ys4) X — 73ay4$f + %ci (6h) O III
Bis = —zga; —ysaz + S ag = —la(zatuys) X+ ?a (24 —ys) §+ 3c2 (6h) O III
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Big = ysa; — (x4 —yq) az + %ag = %a (—x4 + 2y4) X — @au v+ %02 (6h) O III
Boy = (x4 —ys) a1 + z4a2 + 2 a3 = 1a(2zs —ys) X+ Laysy + 3c2 (6h) O III
By, = T5ag +y5a2—|—ia3 = %a(:t5+y5)5c—73a(m5—y5) y—&-%ci (6h) PI
By = —ysay + (v5 —ys) as + iag = % (x5 — 2y5) X + ?ax5 v+ %ci (6h) PI
Bos = — (x5 —y5) a1 — x5a9 + iag = ,,a (2z5 —y5) X — 73ay5 Vv + %CZ (6h) PI
Boy = —z5a; —ysaz + S ag = —la(zs+ys) X+ ?a (x5 —ys) §+ 3c2 (6h) PI
By = ys a1 — (x5 — ys) a2 + 5 ag = fa(—x5 +2ys) X — @a%y—i—%ci (6h) PI
B2 = (x5 —ys) a1 + w522 + 3 ay = 30 (2x5 — ys) X + ?am Y+ 5z (6h) Pl
Boy = zeal +ysas + Las = la(zetuye) x— La(re—ye) §+ Lez (6h) Pb 11
Bos = —ys a1 + (x6 — ys) a2 + %a;g = %a (6 — 2ys) X + @axG v+ ici (6h) Pb II
By = — (¢ —ys) a1 — xgag + %33 = —%a (2x6 — yg) X ?a%y + %ci (6h) Pb 11
Bso = —Teal — Ye a2 + %a?, = —%a (z6 +y6) X+ @a (z6 —y6) ¥ + %Ci (6h) Pb II
Bs; = Yo a1 — (6 — Yo) az + 5 ag = La(—z6+ 2ys) X — Lazey + 2ez (6h) Pb 11
Bss = (z6 — ys) a1 + Tgaz + 2 ag = 1a (2w — yo) X + @ayﬁy +3cz (6h) Pb II
B3z = T7a; + yras + 27 as = %a (x7 +yr) X — %a (x7 —y7) §+czr 2 (12i) o1V
B3, = —yray + (v7 — yr7) as + 27 ag = Ta(xr —2y7) X+ @am Ytz (12i) o1V
Bss = —(z7 —yr) a1 —x7ax + zrag = *%a (227 —y7) X — ﬁaiﬁy +czr 2 (12i) OV
Bsg = —zra; —yras+ (27 + 1) a3 = —ta(zr +yr) X+ g a(xr —y7) ¥+ (12i) O1v
(z7 + 2)
Bsr = yra;—(x7 —yr) as+ (27 + %) az = %a (—x7 + 2y7) X — faa:7 v+ec (z7 + ) (12i) o1V
Bss = (z7—y7) artarast(zr+ 1) a3 =  La(2ur—yr) &+ Layr§+c(z+ 1) 2 (12i) OV
B3y = —xra; —yrag — z7as = —sa(zr+yr) X+ ia(% —y1) ¥ —car 2 (12i) O1v
By = yray — (x7 —y7) ag — z7 a3 = sa(—x7 +2y7) X — %cwwy —czrZ (12i) o1V
By = (v7 —y7) a1 + 7@z — 2743 = %a (2z7 —y7) X+ fay7y —czrZ (12i) (OBAY
By = zra; +yras — (27 — 3) a3 = Ta(zr+yr) & — Lalzr —yr) §— (12i) O1v
¢(er—4) 5
By = —yra; + (v7 —y7) as — = %a (x7 —2y7) X+ ‘fa:c7y —c (27 — %) Z (12i) o1V
27— 3) as
By = —(x7 —y7) a1 —x7ag — = f%a(2z7fy7) X — iay7yfc( 27 — %) Z (12i) (ONAY
(27— 3) a3
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