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Prototype

AFLOW prototype label

ICSD
CCDC

Pearson symbol

Space group number

Space group symbol

AFLOW prototype command

https://aflow.org/prototype-encyclopedia/VOKX

https://aflow.org/prototype-encyclopedia/A12B29_0C164_63_6{_3c13{-001

Nb12029
A12B29_0C164_63_6f_3¢13f-001
24089

1600139

0C164

63

Cmem

aflow --proto=A12B29_0C164_63_6f_3c13£f-001

——params=a,b/a, C/avylvy% Y3, Y4, 24, Y5, 25, Y6, 26, Y7, 27, Y8, 28, Y9, 29, Y10, 210, Y11, 211,
Y12, 212, Y13, 213, Y14, 214, Y15, 215, Y16, 216, Y17, 217, Y18, 218, Y19, 219, Y20, 220, Y21, 221, Y22, 222

Other compounds with this structure

TiaNb19Oa9

e Nb13029 is known to exist in a least two phases (Norin, 1963; Norin, 1966):

— a monoclinic phase and

— lan orthorhombic phase| (this structure).

o (Wadsley, 1961) earlier found that both known phases of TiaNbi20ag are isostructural with the corresponding Nbi2Oag
phase, but as the titanium and niobium atoms are alloyed on the same site we use the binary Nb150459 as the prototype.

e (Norin, 1963) gives the structure of orthorhombic Nbj2Oq9 in the Amma setting of space group #63. We used
FINDSYM to transform it to the standard C'mcm setting.
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Basis vectors

B,
B2
Bs

Bs
Bs
B~

By
Bio
B

Bis
B4
Bis

Bi7
Bis
Bio
B2o
B2
B2:
B2s
B2y
B2s
B2s
Bz
Bas
B2g
Bso
B3
Bs2
Bss
Bss
Bss

Bsr
Bss

Lattice
coordinates

—Yray +y1a2+ia3
y131*y132+%a3
—y2a1+y2a2+ia3
y231—9232+%as
—ysay +ysas + 5 as
y3a17y3a2+%a3

—Ysa1 +ysas + 24 a3

ysar —ysas + (2 + 3) as

—Ysa1 +ysaz — (2’4— %)
Ysa1 —Ysa2 —24ag

—Ysa; + ysas + 25 ag

as

ysai —ysas + (25 + 3) as

—Ysa1 +ysaz — (2’5—%)
Ysa; —Ysaz — zsag

—Ye a1 + Y a2 + 26 ag

as

Ysar — ysaz + (% + 3) as

—Ys a1+ Ysaz — (2’6— %)
Ysa1 —Ye A2 — Zg A3

—yra; +yras + zrag

as

Yyraip —Yyrag + (2’7+%) as

—yrai +yraz — (27* %)
Yyrap —Yyraz — zrag

—Yysa; +ysas + zgas

as

ysa1—y832+(2’8+%) ag

—Ygai +ysaz — (28* %)
Ysap —Yygaz — zgag

—Yoai + ygas + 29 ag

as

ygal—y932+(29+%) as

—Ygar + Ygaz — (29 - %)

Yga1 —Ygaz — Zgasg

as

—Y10a1 + Y102 + 210 a3

Yioar —Yioaz + (2’10 + %)
—Y10a1 + Yroaz — (210 - %

Y101 — Yioa2 — 210aA3

asg

) a

—Y11a1 + Y11 a2 + 211 a3

Yiiar —yYiiaz + (2’11 + %)
—Yyuai +yiaz — (211 - %

Y111 — Y az — 211a3

asg

) as

Cartesian
coordinates

by § + ¢z
—by1 § + 3c2
by2§ + tc2
—bya § + Sc2
bysy + jc2
—bys§ + 3c2
bys ¥ +cza 2
—bysy +c(za+3) 2
by4§f—c(Z4—%) Z
—bys ¥ — cz4 2
bys ¥ + cz5 2
—bys 9y +c(25+3) 2
by5§f—c(25—%) Z
—bys § — cz5 2
bys ¥ + cz6 2
—bye Y +c(26+3) 2
by § — (26— 1)
—bye ¥ — cz6 2
by ¥ +czr 2
—byr g +c(z+3) 2
byr§ —c(zr — 3) 2
—byr ¥ —czr 2
bys ¥ + czs
—bygy—kc(zs—i—%) Z
bysy —c (28— 3) 2
—bys ¥ — czs 2
by ¥ + czo Z
—bygy+c(29+%) Z
by —c (20 — 3) 2
—bye ¥ — cz9 Z
by10§ + cz10 Z
—by10§ +c(z10+3) 2
byioy —c(z10—3) 2
—by10y —cz102
byi1 ¥ + cz11 2
—byny +c (211 + %) Z
byiny — C(le - %) Z

—byny —cz112

Wyckoff
position
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Atom
type
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Nb I
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Nb III
Nb III
Nb IV
Nb IV
Nb IV
Nb IV
Nb V
Nb V
Nb 'V
Nb 'V
Nb VI
Nb VI
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Nb VI
o1V
(ONAY
o1V
O1v
ov
ov
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(8f) O VI

(8f) O VI

(8f) O VI

(8f) O VI

(8f) O VII

(8f) O VII

(8f) O VII

(8f) O VII

(8f) O VIII

(8f) O VIII

(8f) O VIII

(8f) O VIII

(8f) 0 IX

(8f) 0 IX

(8f) 0 IX

(8f) 0 IX

(8f) 00X

(8f) 00X

(8f) 00X

(8f) 00X
Bsy = —Yirar +yiraz + zi7 a3 = byi7y +czi72 (8f) O XI

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

(8f)

B3 = —Y12@1 + Y1282 + 21283 = by12§ + cz122
By = Y121 — Y1z @z + (Zl2 + %) as = ~byay +ec (212 + %) 2
Bu = —ynaitynay—(z12—3) a3 = by § — (212 - 3) 2
By = Yizai — Yz a2 — 21283 = —by12y — 2122
By = —Y13a1 +y13a2 + z13a3 = by13y + cz213 2
Bas = g —yiast (mz+d)as = —by1z9 +c(z1z+3) 2
Bys = —yiart+yizay— (213 —3) a3 = byisy — (213 = 3) 2
B = Y131 — Y132 — 2133 = —byisy —cz132
By = —y14 a1 + Y14 a2 + 214 A3 = by1a ¥ + cz14 %

By = Yiaa — yraas + (214 + 3) ag = ~by1a¥ +e (21t 3) 2
By = —yuaityaay—(z14—3)az = byia§ —c(z1a—3) 2
Bso = Yia@i — Y14 a2 — 21483 = —by1ay — 2142
Bs: = —y15a1 + Y15 a2 + 215 a3 = by15 Y + cz15 2
Bsx = Y1521 — Y152 + (215 + %) a3z = —byisy +c (215 + %) 2
Bss = —yisai+yisay— (215 —3) a3 = byis§ — (215 = 3) 2
Bss = Y151 — Y152 — 21533 = —byis § — cz15 2
Bss = —Yy16 a1 + Y16 a2 + 216 A3 = byi6 ¥ + cz16 2

Bseg = Y16 a1 — Y16 a2 + (216 + 3) a3 = ~byi6Y e (216t 3) 2
Bsr = —ywsar+yieas— (216 —3) a3 = byis ¥ — (216 = 3) 2

Bss = Y16 a1 — Y16 A2 — 216 A3 = —by16 ¥ — cz16 2

Beo = yirar—yirag+ (zi7+3) a3 = —byiry+c(zir+3) 2 8f O XI
Be1 = —yirai+uyirag— (217 —3) a3 = b7y —c (217 — 3) 2 8f O XI
Be2 = Yirar —Yiraz — 21783 = —by17y —czir 2 8f O XI
Bes = —yisa1 + yisaz + 213 a3 = by1s ¥ + cz182 8f O XII
Bes = yisar—yisaz+ (218 +3) a3 = —byisy+c(zs+3) 2 8f O XII
Bes = —yisai +yisaz — (Z18 - %) az = byisy — ¢ (218 - %) z 8f O XM
Bes = Yigar — Yigaz — z1g8as = —byi18 Yy —cz18Z 8f O XII
Ber = —Yyi9ar +Yyigaz +zi9a3 = by19 ¥ + cz192 8f O XIII
Bes = yoar —ywaz+ (z210+3)as = —byioy+c(z0+3) 2 8f O XIII
Beo = —yioar+yiga— (Z19 - %) a3 = byroy — ¢ (Z19 - %) z 8f O XIII
B7o = Y19 @1 — Y19 Az — 21983 = —by19y —cz192 8f O XIIT
By = —Ya0 @1 + Y20 A2 + 220 A3 = by20 ¥ + cz20 2 8f O X1V
Brzs =  ywoar—yoaz+ (220+35) a3 = —byso§ +c(z20+ 3) 2 8f 0O XIV
Brs = —ya1+yaz — (220 — Dag = byso ¥ — (220 — %) 2 8t O XIV
Bry = Y20 @1 — Y20 A2 — 220 A3 = —by20y —cz202 8t O XIV
B7s = —Y21a1 + Y2182 + 22123 = by21 ¥ + cz21 2 8f O XV
Brg = ynai—ynac+(1+3)ay = —byny+c(za1+3) 2 8t O XV

Brr = —ymai+ynas— (21— 3)a; = byo1 § — ¢ (221 — 3) 2 O XV
o XV

O XVI

Brs = Y211 — Y21a2 — Z21aA3 = —by21 ¥ — C221 Z

Bry = —Y22 a1 + Y22 A2 + 222 a3 = by22 ¥ + czo0 Z



Bso =  ypar—ymas+ (z2+3)a; = —by¥+c(z2e+1i)2 (8f) O XVI

Bs1 = —ya;tyxpas— (2‘22 - %) as = bya § —c (222 - %) Z (8f) O XVI
Bs: = Yoo A1 — Y22 @2 — 222 A3 = —byoo § — cra9 2 (8f) O XVI
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