Orthorhombic AIPO4-5 Structure:
AB4C oP144 27 6e_24e_6e-001
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Prototype AlO4P

AFLOW prototype label AB4C_0P144_27 6e_24e_6e-001
ICSD 82863

CCDC 1642920

Pearson symbol oP144
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Space group number 27

Space group symbol Pecc2

AFLOW prototype command aflow --proto=AB4C_oP144_27_6e_24e_6e-001

--params=a, b/a,c/a, 1, Y1, 21, T2, Y2, 22, T3, Y3, 23, T4, Y4, 24, T5, Y5, 25, L6, Y6, 265 L7+
Y7, 27,28, Ys, 285 L9, Y9, 29, L10, Y105 210, T11, Y11, 211, L12, Y12, £12, 13, Y13, 213, L14, Y14, 214, T15,
Y15, 215, T165 Y165 2165 L17, Y17, 217, T18, Y18, 218, £19, Y19, 219, £20, Y20, 220, T21, Y21, 221, L22, Y22,
222,123, Y23, 223, 24, Y24, 224, 25, Y25, 225, L26, Y26, 226, L27, Y27, 227, L28, Y28, 228, £29, Y29, 229,
T30, Y30, 230, T31, Y31, 231, L32, Y32, 232, L33, Y33, 233, L34, Y34, 234, L35, Y35, 235, T36, Y36, 236

e AIPO, can be found in a wide variety of structures (Wilson, 1982). The variants included in the Encyclopedia can be
found on the silica/AIPO4 pagel

e Ordered AIPO4-5 can have the metallic atoms ordered, space group P6cc #186 (Klapp, 184), although (Ruiz-Salvador,
1996) find it in [space group P6 #168, and (Mora, 1996) find it in space group Pcc2 #27 (this structure).

e It may also have disordered aluminum/phosphorous sites, space group P6/mcc #192 (Richardson, 1987).

Simple Orthorhombic primitive vectors

a; = aX
az = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = r1a1 + Yy as + 21 as = ar1 X+ by +cz Z (4e) All
B, = —x1a; — Yy as + 21 a3 = —ar1X—byy+cxn 2 (4e) All
B; = xlal—ylag—l—(zl—i—%) as = amli—byly—&—c(zl—i—%)i (4e) All
By —x1a; +yyas + (21 + %) as = —ax1i+by1y+c(z1 + %) Z (4e) All
Bs = Toaj + yYpas + 29 a3 = are X + bys ¥ + c29 Z (4e) Al Il
Bg = —Zoay — Yo ag + 29 a3 = —axeX —bys ¥ +c20Z (4e) Al Tl
B = Toa; — Yoag + (zg + %) as = ars X — by y + ¢ (zg + %) Z (4e) Al Tl
Bs —xoa; + yoas + (z2 + %) as = —are X+ by y+c (Zg + %) Z (4e) Al Tl
By = r3a; + yzas + 23 as = ar3X + bys y + c23 2 (4e) Al IIT
Bio = —Tza; —Yysas + z3ag = —ar3X —bysy +cz3 % (4e) ALTI
By = r3a; —yzas + (z3 + %) as = arz3X —bysy +c (z3 + %) Z (4e) Al III
Bz = —xza; +ysas+ (23 +3) ag = —axsX+bysy +c(z3+3) 2 (4e) AlII
Bz = Tqa) + ygas + 24 a3 = axs X +bysy + cz4 (4e) Al IV
By = —rga; —ysas + 24 a3 = —ar X —bys ¥+ cz4 2 (4e) Al TV
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Bis = T4ay — Yygas + (Z4+ %) as = az45<fby4§f+c(24+ %) Z (4e) Al IV
Big = —x4a; +ygas + (24 + %) as = —axsX+bysy+c (24 + %) Z (4e) Al IV
By = Tsay + ysas + 25 as = ars X + bys y + cz5 Z (4e) AlV
Bis = —Tsa; — yYsas + 25 ag = —arsX —bysy + cz5 2 (4e) AlV
By = Tsa; — ysas + (Z5+%) as = az5>“<fby5§f+c(25+%) Z (4e) AlV
By = —x5a; + ysas + (25 + %) as = —axsX+bys ¥+ ¢ (25 + %) Z (4e) AlV
By = Tgay + Ygas + 2¢ as = argX +bysy + cz6 2 (4e) Al VI
Boy = —xgay — Ygas + 2¢ as = —argX —bygy +cz62 (4e) Al VI
Bos = Tga; — Ygas + (z6+ %) as = azgﬁfby6y+c(26+ %) Z (4e) Al VI
Boy = —xga; + ygas + (26 + %) as = —argX+bysy +c¢ (26 + %) A (4e) Al VI
Bys = T7a; + yrag + 27 as = ar7X +by; y +czrz (4e) Ol1
Bos = —x7a; —yras + zrag = —ax7X —byr ¥ +czr (4e) OI
Bar = z7a; —yras + (27 4+ 3) as = avr X —byr§+c(er+ 1) 2 (4e) 01
Bos = —x7ay +yras + (27—|— %) as = —ax7§(+by7§f—|—c(z7+ %) Z (4e) Ol
Boy = Tgay + ygas + 2g as = argX + bysy + czg Z (4e) O1II
B3y = —rga; — ysas + zgas = —arsX —bys ¥ + czs (4e) on
B3, = rga; — ysas + (Zer%) as = angcfbygy+c(28+%) Z (4e) OlII
B3, = —zga; +ysas+ (28 + 1) a3 = —azsX+bysy +c(zs+3) 2 (4e) oIl
B3z = Tgay + Yo as + 29 a3 = argX +byg ¥ + czo Z (4e) O III
B3y = —Xgaj — Yo as + 29 ag = —argX —byoy + cz9Z (4e) O 111
Bss = Tga; — Ygas + (29 + %) as = axgX —bysy + ¢ (29 + %) Z (4e) O III
B3g = —zga; +ygas + (20 + 1) as = —azgX +byg ¥ +c (20 + 3) 2 (4e) O III
Bsr; = Zio a1 + Yo a2 + 210 a3 = ar10X +by10 ¥ + cz102 (de) 01V
Bss = —r10a1 — Y10 a2 + 210 a3 = —ar1gX — by10 ¥y + cz10Z (4e) o1V
Bss = @ar—yoaz+ (210+35) a3 = arioR —byioy +c(z10+3) 2 (de) O1v
By = —zpai+yoaz+ (z10+3) a3 = —az10X +by10y + ¢ (210 + 5) 2 (de) (ONAY
Ba = T1181 + Y11 a2 + 211 a3 = arnn X +byn § +cz12 (4e) oV
By = —x11a; — Y11 Az + 211 a3 = —arn X —byn ¥ +cz1 2 (4e) oV
Bas = Tirar — Y ag + (2’11 + %) as = axllfi—byuy'i‘c(zn + %) Z (4e) oV
By = —zpai+ynas+ (sn1+3)as = —arn X+byny+c(z1+3) 2 (de) ov
Bys = Ti2 a1 + Y12 a2 + 212 A3 = ari2 X +by12 ¥ +cz122 (4e) O VI
B = —ZTiz@1 — Yi2az + 212a3 = —ar12X —by12§ +cz122 (4e) O VI
Byr =  zpay—ypar+ (212+3) a3 = arpp R —by1oy +c(z12+3) 2 (4e) O VI
Bss = —zi2a1+yipas+ (z12+3) a3 = —az12X +by12y +c(z12+ 5) 2 (de) O VI
By = T13a1 + Y1382 + 2133 = ar13X +by13y + cz132 (4e) O VII
Bso = —T1381 — Y132 + 213 a3 = —az13X — by13 Y + cz132 (de) O VII
Bsy = @say—yizar+ (213 +3) a3 = ari3R —by1sy +c(z1s+3) 2 (4e) O VII
Bs: = —zi3ai+yizas+ (z1s+3) a3 = —az13X+by1sy +c(z13+5) 2 (de) O VII
Bss = Z14a1 +y1aa2 + 21423 = ar14 X +by14 Y + 2142 (4e) O VIII
Bsy = —X1481 — Y14 Ao + 214 A3 = —ax14X — by14y + cz14 Z (4e) O VIII
Bss = Ti4a1 — Y14 as + (z14 + %) as = ariaX —byuy +c (z14 + %) Z (4e) O VIII



Bse
Bsr
Bss
Bso
Beo
Be1

Bes
Bey
Bss

Ber
Bss
Beo

Bn
B2
Brs

Brs
Brs
Brr

Brg
Bso
Bs1
Bs2
Bss
Bsa
Bss

Bsr
Bss
Bso

Bo1
Bog2
Bos
Bogs
Bos
Bos

—T14Q1 + Yraag + (214 + %) ag —av1s X +byay +c (Zl4 + %) Z

Tisar + Yisaz + 215 a3 ar1s X +byi1s ¥ + cz15 2
—T15a1 — Y1542 + 215 a3 —ar15 X —by15§ + cz152
ri5a; —yisaz + (215 + 3) ag aris X —byisy +c (215 + 3) 2
—z15a1 +yisas + (215 + 3) as —az15 X+ by1s ¥+ ¢ (215 + 3) 2
T16 a1 + Y16 a2 + 216 A3 arigX +by16 ¥ + cz16 2
—T16a1 — Y16 a2 + 216 A3 —ar16X — by16 ¥ + cz16 2
riga1 — yigaz + (216 + 3) as arie X — by ¥ +c (216 + 3) 2
—w6a1 + yi6az + (216 + 3) as —az16 X+ by Y + ¢ (216 + 3) 2
ri7ay +yi7az + 217 a3 ari7 X +by17y + c2172
—ri7a1 — Y17 a2 + 217 a3 —ar17X —by17§ +czi7 2
zira; —yiras + (217 + 3) ag arir X —by1ry +c(zr+3) 2
—wirar +yiraz + (217 + 3) as —azrir R+ by1ry +c(zr+3) 2
Tz a1 + yisaz + 215 a3 aris X +by1sy + cz182
—r1ga1 — Y18 a2 + 215 a3 —az13X — by1s ¥ + cz18 2
zigar —yisaz + (218 + 3) as arisX —by1sy +c (218 +3) 2
—wiga + yisaz + (218 + 3) as —arigs X +by1sy +c (218 +3) 2
Tigay + Y19 az + 219 a3 arigX +by19y + cz192
—ZT19 a1 — Y19z + 219 A3 —az19X — by19y + cz192
T9ar —yoaz + (210 + 3) a3 arigX —by1oy +c (210 +3) 2
—z19a1 + yroaz + (210 + 3) as —az1g R +by1oy +c (210 +3) 2
Tao a1 + Y20 a2 + 220 A3 arao X + by20 ¥ + 2202
—T0 &1 — Y20 A2 + 220 A3 —az20X — by20 ¥ + 2202
Taoar — yaoaz + (220 + 3) a3 az0 X — by +c (220 + 3) 2
—aa0a1 + Yo az + (220 + 3) as —azo R+ by +c (220 +3) 2
To1 a1 + Y21 a2 + 291 a3 ara X +bya1 y + c2012
—T21 a1 — Y21 A2 + 221 A3 —az21 X —by21 ¥ +c221 2
Tor a1 — Y21 @2 + (221 + %) as ale}z*byﬂyJFC(ZQl + %) Z
—T21 a1 + Y212 + (221 + %) as —arn X +byny +c (2’21 + %) Z
Taz a1 + Y22 a2 + 222 a3 ary X + by § + cz22 2
—T22a1 — Y22 A2 + 222 A3 —aroa X —byaa ¥ + 2022
Toz2 a1 — Y222 + (222 + %) as awzzi*bywarC(Zzer %) Z
—Zy2a1 + Yo az + (222 + 3) as —axp X+ by ¥y +c (222 + 5) 2
Tazay + Y23 Az + 223 a3 ara3X + byas ¥ + c2232
—T23a1 — Y2382 + 223 a3 —ar23 X — bya3 § + c2032
Tozar — Yoz as + (223 + 1) ag awysX —byss § +c (223 +3) 2
—zo3ar + Yoz as + (223 + 3) ag —awas X+ bys § 4 ¢ (223 + 5) 2
Tag a1 + Y24 @z + 224 a3 araa X +byos ¥ + cz24 2
—ZT24 @1 — Y24 A2 1 224 A3 —aTo4 X — by2u § + 2042
To4a1 — Y2a A2 + (224+ %) ag a$245<—by24§’+0(224+ %) Z

—zoqa; +yoqas + (224 + 3) ay —axos X+ by +c (224 + 5) 2
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Bgr = Tos a1 + Y5 A2 + 225 A3 = awas X + byas § + cz25 2 (4e) O XIX
Bos = —T5a1 — Y25 a2 + 225 A3 = —ar2; X — byas § + c205 2 (de) O XIX
Boy = Tosay — Yo5 A2 + (zQ5 + %) as = awos X — byas ¥ + ¢ (225 + %) Z (4e) 0 XIX
Bioo = —Zosai+yosas+ (225 +3) a3 = —amos R+ byss § + ¢ (205 + 5) 2 (4e) O XIX
Bio1 = Tog a1 + Yap A2 + 226 A3 = aTae X + byae ¥ + 226 2 (de) 0 XX
Bio2z = —T6 &1 — Y26 A2 + 226 A3 = —aw26 X — by26 § + c226 Z (de) 0 XX
Bios = @a1—ygaz+ (226 +3) ag = awa6 X — bya § + ¢ (226 + 3) 2 (4e) 0 XX
Bioa = —Zo6a1+ysaz+ (226 +73) a3 = —awas X+ by2e ¥ + ¢ (226 + 1) 2 (4e) 0 XX
Bios = Torar + Yoy az + 227 a3 = aror X + byar ¥ + c2o72 (de) O XXI
Bios = —Ta7 @1 — Yo7 A2 + 227 A3 = —ar2r X — by2r § + czo72 (4e) O XXI
Bior = @yrar —yras+ (227 +3) ag = avor X — byar § + ¢ (227 + 3) 2 (4e) O XXI
Bios = —wara; +ysras+ (2’27 + %) az = —aror X +byar ¥ +c (Z27 + %) Z (4e) O XXI
Bigo = Tog a1 + Yo A2 + Zog a3 = aTog X + byog § + c208 Z (4e) O XXII
Biio = —ZT9g @1 — YYog Az + 298 A3 = —axog X — byog § + 208 Z (4e) O XXII
Bi11 =  @sa; —ysaz+ (28 +3) a3 = awos X — byas § + ¢ (228 + 3) 2 (4e) O XXII
Bi12 = —aosa; +ysas+ (228 +3) a3 = —awos X+ byss ¥+ ¢ (228 + 1) 2 (4e) O XXII
Bi1s = Tog a1 + Y29 A2 + 229 A3 = aT29 X + byog ¥ + c2o9 Z (4e) O XXIII
Bi14 = —T99 a1 — Yog Az + 299 A3 = —aTa9 X — byag ¥ + 229 Z (4e) O XXIII
Biis =  @a1 —ymas+ (229 +3) a3 = ax29 X — byag § + ¢ (220 + 3) 2 (4e) O XXIII
Biig = —Za9a1 +ypas+ (220 +3) a3 = —azag R+ by ¥+ (200 +3) 2 (4e) O XXIII
Bi1i7 = T30 a1 + Y30 A2 + 230 A3 = az3oX + byso ¥ + cz30Z (4e) O XXIV
Biis = —T30a1 — Y30 Az + 230 a3 = —ax30X — byso ¥ + cz30 Z (4e) O XXIV
Bi1o =  w@zoa1 —ysoaz+ (230 +3) ag = ax3o X — byso § + ¢ (230 + 3) 2 (4e) 0 XXIV
Bi2o = —as0a1+ysoas+ (230+3) a3 = —azso X +byso Y +c (230 +3) 2 (4e) O XXIV
Bi21 = Tzrar + ys1az + 231 a3 = arz X+ bys1 ¥ + cz31 2 (de) P11
Bi22 = —T31 a1 — Y31 a2 + 231 A3 = —ar31 X —bys1 § +cz31 2 (4e) PI
Bizs = xmiar—ysmax+ (231 +3) a3 = ars1 X —bys1 §+c (231 + 3) 2 (4e) Pl
Biza = —zsiaitysiac+ (es1+3) a3 = —azs1 X+ by §+c(z31+3) 2 (4e) PI
Bi2s = T3z a1 + Ysz a2 + 23243 = axr3z X +bysa ¥ + cz322 (4e) P II
Bi2s = —T3281 — Y32 @2 + 232 a3 = —ar3 X —bys2 § + c2322 (4e) P II
Bia7 =  @32a; —yszap + (232 + 3) as = arsa X —bys2 ¥ +c(z32+ %) 2 (4e) P1I
Bi2s = —agpeai+ypas+ (232+3) a3 = —aws X+ bys2 ¥+ ¢ (232 + 3) 2 (4e) plI
Bi29 = T33a1 + Y33 a2 + 23323 = ars3X +byss ¥ + c2332 (4e) P III
Biso = —T33a; — Y33 Az + 233 as = —ar33 X — byss ¥ + cz33Z (4e) P III
Bis1 = ®3za; —yszas+ (233 +35) ag = arss X — byss § +c (233 + 3) 2 (4e) P III
Bisz = —as3ai+yszas+ (233+3) a3 = —azs3 X +bys3y+c(zs+3) 2 (4e) P III
Biss = T3481 + Y34 @2 + 23483 = ar3s X +bysa ¥ + 2342 (4e) Y
Bi3s = —T34 8] — Y34 A2 + 234 A3 = —aT34 X —bysa ¥ + cz34 Z (de) PIV
Biss = @sa; —ymas+ (234 +3)a; = arss X —bysa§ +c(z3a+ %) 2 (4e) PIV
Bise = —asiait+ysias+ (ea+3)as = —aw3a X+ bysa ¥ +c (234 + 5) 2 (4e) P IV
Bisr = T35a1 + Y35 a2 + 2353 = arss X + byss § + cz35 2 (4e) PV



PV
PV
PV

Biss = —T35a1 — Y35 a2 + 235 a3 = —ax3s X — byss ¥ + cz352
1 s ~ 1\ -
Bisg = T35a1 — Y35 A2 + (235 + §) ag = arzs X —byss ¥ + ¢ (235 + §) z

Biso = —assa;+yssas+ (235 +3) ag = —awss X+ byss § + ¢ (235 + 5) 2

P VI
P VI
P VI

B2 = —T36 a1 — Y36 A2 + 236 A3 = —ax36 X — byse § + cz36 2

Bias =  w3sa —yssaz + (236 + 3) a3 azze X — byse § + ¢ (236 + 3) 2

(de)
(de)
(de)
Bia1 = T36 a1 + Y36 a2 + 236 A3 = arse X + byse ¥ + cz36 2 (de) P VI
(de)
(4e)
(4e)

B4 —w36a1 + yse a2 + (236 + 3) as —azse X+ byse ¥+ (236 + 3) 2
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