AlIPO4-8 Structure:
AB2_0C216_63_f4h_ac3e4gbh-001
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Prototype AlO4P

AFLOW prototype label AB2_0C216_63_f4h_ac3ed4g5h-001
ICSD 153161

CCDC 1669874

Pearson symbol 0C216

Space group number 63

Space group symbol Cmem

AFLOW prototype command  aflow --proto=AB2_oC216_63_f4h_ac3e4gbh-001
“Params:a,b/a,C/ayy2,$37$4yiE5,Z/6726,35773/7,il?s,ysyl”g,Z/975€10,ylo’$11,y11,211,$127
Y12, 212, L13, Y13, £13, L14, Y14, 214, 15, Y15, 215, L16, Y16, 2165 L17, Y17, 217, L18, Y18, 218, L19, Y19,
219

e This is one of a variety of SiOs-like aluminum phosphates. We give more detail about all of these structures in the |Silica
and Aluminum Phosphate tutorial page.
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e The metallic sites in this lattice are randomly occupied by aluminum and phosphorous atoms. We have arbitrarily
labeled these as aluminum.

e Both (Withers, 2005) and the earlier work of (Richardson, 1992) sometimes refer to this structure as being in space group
C'mc21, but they present data for an “averaged” structure in space group Cmcm. We use that data here.

Base-centered Orthorhombic primitive vectors

L
a; = %afc — %by
az = zaX+3by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 0 0 (4a) (ON1
B, = %33 %ci (4a) Ol
B; = —ysa; + ysas + i as by + ici (4¢) O1I1
B, = Yo — Yo as + % as —bys § + %ci (4c) oIl
B; = T3a; + T3 a axrs X (8e) O III
Bg = —r3a; — r3as + % as —ar3 X+ %ci (8e) O III
B, = —r3a; — r3as —ax3 X (8e) O III
Bs = r3a; +23a + 5 ag arz X+ 3ci (8e) O III
By = T4a1 + T4 a0 axs X (8e) o1V
B = —x4a; — T4a + 3 ag —azs X+ iez (8e) 01V
By = —ZT4a; — T4 Az —ary X (8e) o1V
B = Taa) +Taag + %ag axs X + %ci (8e) o1V
Bz = Tsa; + T5as axrs X (8e) ovVv
B4 = —Tsa; — Tsag + % as —ars X + %ci (8e) oV
Bis = —Zsa; — Tsas —axs X (8e) ov
Big = Tsa; + T5ag + %ag axs X + %ci (8e) ovVv
By = —ys a1 + Yg az + 26 a3 bys ¥ + cz6 Z (8f) All
Bis = Y6 a1 — Yg Az + (ZGJr%) as fby6y+c(26+ %) Z (8f) All
By = —yoar +ysas — (26 — 1) a3 bys§ —c (26— %) 2 (8f) All
B2o Yo a1 — Yo A2 — 26 A3 —bys § — cz6 2 (8f) All
B21 = (27 —y7) ai+(z7+yr) ax+ a3 axr X+ byr § + e (8g) O VI
B2z =  —(27—y7) a — (z7 +y7) az + —ar7 X —byr § + §ea (8g) O VI
13
B2z = —(v7+uy7) a1 — (v7 —y7) a2 + —az7 R+ byr § + 3¢z (8g) O VI
193
Boa = (27+y7) ai+(z7 —yr) as+3 a3 arr X — by § + 3c2 (8g) O VI
Bas = (w3 —ys) ai+(zs +ys) as+1as axsX+bys § + tcz (8g) O VII
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Bso

Bs;

B32
B33

B3y

B35

Bss

Bsr

B39

Byo

B41

B2

Bys

Bya

Bys

Bys

By~

B48

Byo

B50

—(zs —ys) a1 — (zs +ys) az +
3
13
— (w8 +ys) a1 — (vs —ys) az +
123
1+(
1+ (w9 + yo) a2+ia3

(zs +ys) xg —ys) ag+5 ag

(9 — y9)

—(z9 —yo) a1 — (x9 +y9) a2 +
3
183

a
a

— (9 +y9) a1 — (T9g — yo) a2z +
123
(zo + o) a1+ (w9 — yo) az+3 ag
(10 — y10) a1 +
(10 + y10) a2 + %33
- (3310 - ylo) a; —
(710 + y10) a2 + 233
— (210 +Y10) a1 —
(710 — Y10) a2 + %33
(z10 + y10) a1 +
(10 — Y10) a2 + %513
(11 —y11) a1 +
(x11 4+ y11) a2 + 211 a3
- (1311 - yn) a; —
(11 +y11) a2 + (2’11 + %) as
— (11 +yn) ar —
(r11 —y11) ag — (211 - %) az
(11 +y11) a1 +
($11 - yn) ag — z11 a3
- (3311 - yn) a; —
(11 +y11) a2 — 211 a3
(x11 —y11) a1 +
(11 +y11) ag — (2’11 - %) az
(11 +y11) a1 +
(11 —y11) a2 + (211 + %) as
— (11 +y11) a1 —
(T11 — y11) a2 + 211 a3
(r12 — y12) a1 +
(x12 + y12) Az + z12 a3
- (5612 - y12) a; —
(712 + y12) ag + (2’12 + %) ag
— (P12 T Y12) a1 —
(12 + 12) a1 —
(12 — y12) a2 — (212 - 5) as
(12 + y12) a1 +
(5612 - y12) az — 21243
- (3312 - y12) a; —
(x12 + Y12) Az — z12 a3

(12 — y12) a1 +
(z12 +y12) a2 — (212 — 3) a3
2

—azsX —bys ¥ + 3c2
—argX+bys ¥ + %ci

argX — bys ¥ + %ci
argX + by ¥ + %02

—azgX —byg ¥ + 3c2
—axgX +bye ¥ + %ci

argX —bys y + %ci

az10X + by § + 1¢2
—azi0 X —by1o ¥ + 3c2
—az10 X +by10 ¥ + ez
az10X —by1oy + 3¢
arn X +byn y +cz112
—az1 X —byny+c(z1+3) 2
—arn X +byny —c (211 - %) Z
ar 1 X —byny —cz112
—ar1X—byny —cz112
ar11 X+ by § —c(z11— 3) 2
ari1 X — byllyJFC(le + %) Z
—ar11X+byny +cz12
aria X+ by12§ + cz12 Z
—azip X — by ¥ +c(z2+3) 2
—azr12X +by12y — ¢ (z12 - %) Z
arizX —by12y — cz122
—azr12X —by1o ¥ — cz122

~

ar12 X +by12y — 0(212 - %) z
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Bs:

B52

Bss

B54

B56

Bsr

B58

B59

Beo

B61

Be2

B63

Bea

B65

Bes

Ber

Bro

B

Brs

Brs

Bra

(r12 + y12) a1 +
(12 — y12) a2 + (212 + %) ag
— (12 +y12) a1 —
(T12 — y12) a2 + 21223
(x13 —y13) a1 +
(z13 +y13) a2 + z13a3
- (9613 - y13) a; —
(z13 4+ y13) a2 + (213 + 3) a3
—(z13 +y13) a1 —
(T13 — y13) ag — (2’13 - %) as
(z13 +y13) a1 +
(9613 - y13) az — 21343
- (3013 - y13) a; —
(x13 + y13) az — z13 a3
(z13 —y13) a1 +
(z13 4+ v13) a2 — (213 — §) a3
(13 +113) a1 +
(213 — y13) a2 + (213 + 3) as
—(z13 +y13) a1 —
(z13 — y13) a2 + z13a3
(T14 — y14) @1 +
(T14 + Y14) A2 + 211 23
- ($14 - y14) a; —
(714 +y14) a2 + (214 + %) az
— (14 + y1a) a1 —
(T14 — Y14) Az — (2714 - %) as
(r14 + y14) a1 +
(114 - y14) ag — Z14 a3
- (3014 - 914) a; —
(r14 +y14) a2 — 21423
(14 — y14) a1 +
(14 + y14) a2 — (2’14 - %) as
(14 +y14) a1 +
(14 — y14) a2 + (214 + %) ag
—(T14 +y14) a1 —
(T14 — y14) a2 + 214 23

(15 —y15) a1 +
(z15 +y15) a2 + z15 a3
- (5615 - y15) aj —1
5
(215 +y15) a2 + (215 + 3) as
—(z15 + y15) @1 —
(15 — y15) A2 — (215 - %) as
(z15 +y15) a1 +
($15 - y15) az — 215 a3
- ($15 - y15) a; —
(x15 + Y15) Az — 215 a3

(z15 — y15) a1 +
(z15 + y15) a2 — (215 — 3) a3
2

aIlg)’\( — bylgy +c (2112 + %) Z
—azr12X +by12y +cz122

ar13X +by13 ¥ +czi3 2

—ari3R —by1sy +c(z13+3) 2

—axi13X + by13y —c (213 — %) Z

ar13X — by13y — cz132

—ar13X —by13y — c2132
ari3X+byisy —c(z13 — 3) 2
ar13 XK —by1s§ +c (213 + 3) 2

—ar13X +byi13y +cz132

ar14 X +by1a ¥ +cz142

—ar1a X —byuy +c(za+3) 2

—(11'145( + by14$/ —C (2’14 — %) Z

ar14X —by1a ¥ —cz14 2
—ar14X —by1a ¥ — cz142
ar14 X+ by § —c(z14 — 3) 2
az1s X — by § +c(z14+ 3) 2
—ax14 X+ by14 ¥ +cz14 2

aris X+ byis ¥ + czi52

—az15X —by1s§ + ¢ (215 + 5) 2
—ax155<—|— by15y — C (215 — %) Z

ar15 X —by15y — cz152
—ar15X —by15 Y — c2152

~

aris R +by1sy —c (25— 3) 2
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(16h)

Al 111
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AllV

Al IV
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AlTV
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Brs

Brs

Brr

Brs

BSO

Bs:

B82

B83

Bsy

B85

Bsr

Bss

B89

Bgo

B91

Boa

Bos

B96

Bor

B98

(x15 +y15) a1 +
(715 — y15) a2 + (215 + %) az
— (215 +y15) a1 —
(x15 — y15) a2 + 215 a3
(x16 — y16) a1 +
(z16 + y16) a2 + 21623
- (9616 - y16) a; —
(z16 + y16) a2 + (216 + 3) a3
— (z16 + y16) @1 —
(16 — Y16) A2 — (2’16 - %) as
(z16 + y16) a1 +
(9616 - y16) az — 216 A3
- (3016 - y16) a; —
(z16 + Y16) a2 — 216 a3
(z16 — y16) a1 +
(216 + Y16) a2 — (216 — 3) a3
(16 + y16) a1 +
(216 — y16) a2 + (216 + 3) as
— (216 +Y16) a1 —
(z16 — y16) A2 + 216 a3
(x17 —y17) a1 +
(x17 +y17) a2 + z17 a3
- ($17 - y17) a; —
(17 +y17) a2 + (217 + %) as
— (17 +y17) a1 —
(z17 — y17) @z — <217 - %) as
(r17 + y17) a1 +
(I17 - y17) ag — zi174a3
- (3017 - yl?) a; —
(x17 + y17) Az — 217 a3
(x17 — y17) a1 +
(17 4+ y17) a2 — (217 - %) as
(z17 +y17) a1 +
(z17 —17) a2+ (217 + 5) a3
—(x17 +y17) a1 —
(x17 —y17) a2 + z17 @3
(z18 — y18) a1 +
(z18 + y18) a2 + z13a3
- (5618 - y18) a; —
(718 +y18) a2 + (2’18 + %) asz
—(z18 +y18) a1 —
(718 — y18) a2 — (Zl8 - %) as
(18 + 118) a1 +
($18 - y18) az — 218 a3
— (718 — y18) a1 —
(z18 +y18) @2 — z18 a3

(718 — y18) a1 +
(218 +y18) a2 — (218 — 3) a3

—arig X + by18 y—c (218 - %)

a5 X —by1sy +c (215 +3) 2
—azr15 X +by15 ¥ +cz152

axi16X + by16 ¥ + cz162

—az16 R —by1s Y + ¢ (216 +3) 2

—axigX + bylﬁy —c (216 — %) Z

ari6X — by1s ¥ — cz162

—arieX — by16 ¥ — c216 2
aric X+ by ¥ —c (216 — 3) 2
arieX —byie Y + ¢ (216 +3) 2

—az16 X + by16 ¥ + cz16 2

ar17 X +by17 ¥ +czi7 2

—ax17§< — by17§’ +c (217 + %) Z

—(11'175( + by17y —C (2’17 — %) Z

ar17 X —by17§ —czi72

—azr17X —by1r ¥ — cz172
ari7X+byiry —c¢ (z17 — %) z
ar17 X —by1r§ +c (217 + 3) 2

—ax17 X+ by17y +czi7Z

ar1g X + by18 ¥ + cz182

—azig R —by1sy +c(z18+3) 2

ar1g X — by18y — cz18%
—ari3X —by1g ¥ — cz182

~

arigR+by1sy —c(z18 —3) 2

Z

(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)
(16h)

(16h)

0X

0X

O XI

O XI

O XI

O XI

O XI

O XI

O XI

0O XI

O XII

O XII

O XII

O XII

O XII

O XII

O XII

O XII

O XIII

O XIII

O XIII

O XIII

O XIII

O XIII



Boy = (718 +y18) a1 + = arigX —byis§ + ¢ (218 + 5) 2 (16h) O XIII
(z18 — y18) a2 + (Zl8 + %) as

Blgo = — (1’18 + ylS) a; — = —Qaxig X + by18 5’ + cz18 Z (16h) O XIII
(718 — Y1) a2 + z183 a3
B101 = (3319 — ylg) a; + = ari9 X + by19 5’ + cz19 Z (16h) O XIV
(719 +y19) a2 + 219 a3
B102 = — (.’L’lg — y19) a] — = —aXi9 )A( — by19 S/ +c (2’19 + %) 2 (16h) O XIV
(719 +y19) A2 + (2’19 + %) ag
Bios = — (219 + y19) a1 — = —ax19X +by19y — ¢ (219 - %) Z (16h) 0 X1V
(19 — y19) a2 — (2’19 - %) as
B104 = (5519 + y19) a; + = arig X — bylg y — CZ19 Z (16h) O X1V
(r19 — y19) a2 — 219 @3
Bios = — (219 — y19) a1 — = —ar19X — by19y — cz19 2 (16h) O XIV
(w19 +y19) a2 — 219 a3
Bios = (219 — y19) a1 + = arig X+ by ¥ —c (219 — 3) 2 (16h) O XIV
T19 T Y19) a2 — (219 — 5) a3
(719 +319) a2 = (210 — 3)
Bio7 = (z19 +y19) a1 + = ax19X —by19y + ¢ (219 + %) V/ (16h) O X1V
(z19 — y19) Az + (219 + %) az
BlOS = — (5619 + ylg) a; — = —arig X + by19 y + CzZ19 Z (16h) O XIV

(x19 — Y19) a2 + 219 a3
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