High-Temperature AIPO4-25 Structure:
AB2_0C72_67_mo_cgilno-001
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Prototype AlO4P

AFLOW prototype label AB2_0C72_67_mo_cgilno-001
ICSD 108832

CCDC 1666476

Pearson symbol oC72

Space group number 67

Space group symbol Cmme

AFLOW prototype command aflow —--proto=AB2_oC72_67_mo_cgilno-001
~~params=a, b/a7 C/a, 22,3, 24, Y5, 25, L6, 26, L7, Y7, 27, L8, Y8, 28

e Calcinated (heated below the melting temperature) AIPO4-21 loses its water molecules and accompaning embedded
materials and transforms into the AIPO4-25 phase, with a structure in space group ITbam #72 that (Richardson, 1990)
were unable to resolve.

e Above 530K the structure transforms into this high-temperature structure, with a conventional unit cell half the size of
the low-temperature cell.
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e (Richardson, 1990) give the structure in the Acmm setting of space group #67. AFLOW transforms this to the standard
Cmme setting. Enforcing the AFLOW label convention then shifts the first oxygen atom from the (4e) to the (4c)
Wyckoff position, with corrsponding shifts in other Wyckoff positions.

e The metallic (8n) and (160) sites randomly occupied by aluminum and phosphorous atoms. We arbitrarily chose
aluminum to represent these sites.

e More information about AIPQO,4 and related structures can be found on the [silica and aluminum phosphate page.

Base-centered Orthorhombic primitive vectors

a; = %afc — %by
az = zaX+3by
ag = CcZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B; = 0 = 0 (4c) OI
B, = lTa+3a = lax (4c) 01
By = %alJr%angzQag = %afcfiberczQz (4g) O1I1
B, = ial—i—%ag—zgag = %ai—i—%b&—czzi (4g) O1II
B; = r3a; + x3ap + 3 as = a3 X + 3c2 (8) O III
Be = —(z3—13) a — (z3—3)ax+ = —a(zs— 1) %+ 3c2 (81) O III
243
B, = —T3a; — T3ag + % as = —axr3X + %ci (8i) O III
Bs = (z3+3)ai+(z3+3)axtgsa; = a(zs+3) X+ 3c2 (8i) O 1I
By = %a1+%a2+z4a3 = iafc—kczéli (81) o1V
Bio = %al + %32 — 2483 = %aifczzlz (81) O 1V
Bi1 = %al + %ag — z4 a3 = %af{—calz (81) o1V
B, = Sa;+3ay+ 2443 = Sax 4 cz 2 (81) o1
Biz = —ys a1 + ys as + 25 ag = bys ¥ + cz5 Z (8m) AlT
B = (y5+ %) alf(y5 — %) ast+zsaz = %ai{fby5y+cz52 (8m) All
Bis = —(y - %) a; + (y5+%) a— = %ai—l—b%y—czsi (8m) All
z5as
Big = Ys a1 — Y5 a9 — 25 asg = —bys ¥ — cz52 (8m) AlT
By = (x6+%) a1+(xg+i) artzgay = a(acﬁ+%) )“cf%by+c,262 (8n) oV
Bis = _(.’IJG_%) al—(ocﬁ—i) aa+ = —a (.’I;G_%) f{—iby—i—c%i (8n) oV
Zg a3
Big = —(l'(;—%) al—(sc(;—%) a— = —a(xg—%) )‘(—!—iby—cz(ﬁ (8n) oV
%6 a3
By = (acG—l—%) a1+(3:6—|—%) as—z2¢a3 = G(SC(;—F%) )”(—l—iby—chZ (8n) oV
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B21 = (177 — y7) ap —+ (ZL‘7 —+ y7) ag —+ = axy )A( —+ by7 y —+ Czy 2 (160) Al II

Z7as
Boy = (—zr+yr+ 1) a — = —a(z7— %) X—byr § + czr 2 (160) AlTT
(z7+yr— 1) as+ 27 a3
By = —(zr+yr—3) ar + = —a(wr—3) X+byr § — czr 2 (160) AlTI
(—x7 +yr + %) az — zrag
Basy = (x7 +y7) a1 + (z7 — y7) ag — = ar7X —by; § —czr 2 (160) AlTl
Z7as
Bas = —(vr—yr)ar—(zr+yr)az— = —ax7X —byr y —czr 2 (160) AlLTI
Zras
Bag = (z7 —yr+ 1) ar + = a(zr+3) R+byr§ —czr 2 (160) AlTI
(z7—|—y7—|—%) az — z7ag
By = (z7+yr+1)a + = a(zr+3) K—byr§ +czra (160) AlTI
(x7—y7+%) az +z7as
Bas = —(zr+yr)ar—(z7r—yr) az+ = —ax7 X +byr ¥ +czr 2 (160) AllT
27 a3
By = (xs — ys) a1 + (wg + ys) as + = arsX + bys ¥ + czs Z (160) O VI
Zgas
Bsy = (—zs+ys+ 1) ar — = —a(zg— %) X —bys§ + czs 2 (160) O VI
(zs +ys — 1) az + zs a3
B3 = - (3?8 +ys — %) a; + = —a ($8 - %) X+bysy — cas 2 (160) O VI
(—zs +ys+ 3) a2 — zs a3
Bs2 = (wstys)ar+(vs—ys)aa— = arsX —bysy — czs 2 (160) O VI
Zgas
Bss = —(zs—ys)ar—(zs+ys)az— = —axgX —bysy —czs 2 (160) O VI
2g as
B3y = (zs —ys+3) a1 + = ales+5) X+bysy — czs2 (160) O VI
(178+y8+%) az — zgas
Bss = (zs +ys +3) a1 + = alzs+35) X—bysy +czs (160) O VI
(x8_y8+%) a + zgas
Bss = —(vstys)ar—(vs—ys)az+ = —argX +bysy +cz2 (160) O VI
2g as
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