Orthorhombic Nbq1sOsg Structure:
A12B29_0C164_63_6f 3c¢13t-001
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Prototype Nb;2029
AFLOW prototype label A12B29_0C164-63_6f_3c13f-001
ICSD 24089


https://aflow.org/p/V0KX
https://aflow.org/p/A12B29_oC164_63_6f_3c13f-001

Pearson symbol oC164
Space group number 63
Space group symbol Cmem

AFLOW prototype command aflow --proto=A12B29_oC164_63_6f_3c13f-001
“Params=a7b/a70/a,y17y2,y37y4,24»y5725,y67267y7,2773/8,Zs7y9,Z9»y10,2107y117211,
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

e Nby5029 is known to exist in a least two phases (Norin, 1963; Norin, 1966):

— a monoclinic phase and

— |an orthorhombic phase| (this structure).

e (Wadsley, 1961) earlier found that both known phases of TiaNbi204g are isostructural with the corresponding Nb12Oag
phase, but as the titanium and niobium atoms are alloyed on the same site we use the binary Nb120459 as the prototype.

e (Norin, 1963) gives the structure of orthorhombic Nbj2Og9 in the Amma setting of space group #63. We used
FINDSYM to transform it to the standard C'mem setting.

Base-centered Orthorhombic primitive vectors

a; =— %afc — %by
ax = %afc + %by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = —y1a; + Y1 az + § as = by § + ez (4c) 01
B, = yia; —yraz+ 5 ag = —by1 § + 3c2 (4c) Ol
Bs = —y2a; +yz2a2 + 7 ag = by2§ + c2 (4¢) on
B, = y2a1 —ypas + 5 ag = —bys § + 3c2 (4¢) Ol
Bs = —ysa; + ysag + 1 as = bys§ + tc2 (4¢) O III
Be = ysay —ysas + 5 ag = —bys§ + 3c2 (4c) O 111
Br = —ysa1 +Yysaz + 2483 = bys ¥ +cz4 2 (8f) Nb 1
Bgs = Yysa; — yYsag + (Z4+%) a3 = *by4§’+C(Z4+ %) Z (8f) Nb I
By = —yrartyiar—(u—3)a = bys § —c (2 — 5) 2 (8f) Nb I
Bio = Ysar —ysads — z4a3 = —bys ¥ — cz4 Z (8f) Nb I
B = —Ysai +ysaz + 25a3 = bys ¥ + cz5 2 (8f) Nb II
Bz = ysar —ysaz + (2 + 3) as = —bys§+c(es+ 1) 2 (8f) Nb IT
Bis =  —ysait+ysaz— (2 —3) a3 = bys§ —c (25— 3) 2 (8f) Nb II
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By = Ysai — ysaz — 25 ag = —bysy — cz5 2 (8f) Nb TI
Bis = —Y6 a1 + Yo az + 26 a3 = bye ¥ + cz6 2 (8f) Nb III
Big = Yoar —ysaz + (26 + 1) as = ~bysy +c(26+35) 2 (8f) Nb I
Bir = —year+ysaz— (6—3) a3 = bys§ —c (26 — 5) 2 (8f) Nb 11T
Bis — Yo a1 — Yo s — 2 Ay — by § — czo (81) Nb I1I
By = —yrai +yraz + 27 a = byr ¥ + czr 2 (8f) Nb IV
By =  yrai—yras+ (2w +3)az = ~byr§ +c(zr+3) 2 (8f) Nb IV
Bay =  —yrai+yrap—(zx—3) a3 = byr§ —c (27— 3) 2 (8f) Nb IV
B2z = yraip —yras — 27 a3 = —by7y —car 2 (8f) Nb IV
Ba; = —ysai +ysaz + 2z as = bys§ +czs2 (8f) Nb vV
B2y =  ysar—ysas+(ss+3)ay = ~bys § +c (2 + 3) 2 (8f) NbV
Bas = —ysar +ysas — (2 — 3) a3 = bysy —c (s —3) 2 (8f) Nb v
B2 = Ysair — Yysas — zzag = —bysy — czs 2 (8f) Nb VvV
Byr = —yo a1 + Yo as + 29 ag = byo ¥ + cz9 2 (8f) Nb VI
Bog =  yoar—yoaz+ (20+3)az = ~byo§ +c(20+3) 2 (8f) Nb VI
B2y = —yoar +yoas — (20 — 3) a3 = byo¥ —c (20— 3) 2 (8f) Nb VI
Bso = Yoar —Ygaz — zgas = —byo ¥ —czg 2 (8f) Nb VI
Bs:1 = —y10a; + yi0az + 210 a3 = by10y + cz102 (8f) O1v
Bsz =  yioar —ywaz+ (z210+3) a3 = —by1oy +c(z0+3) 2 (8f) O1vV
Bss = —yioar+yoas — (210 —3) a3 = byioy —c (210 — 3) 2 (8f) o1V
B34 = Y101 — Yoz — 2103 = —by10y — cz102 (8f) OV
Bss = —yiiar tynaz+znas = byiny +cz1 2 (8f) oV
Bsg = yi1ar — Y11 az + (211 + 3) as = —by11 9 +c(z11+3) 2 (8f) oV
Bsy = —ynaitynax—(z11—3) a3 = by § —c (21— 3) 2 (8f) ov
Bss = Yi1ar — Y1 a2 — 21143 = —byny —cznz (8f) oV
B3y = —Yiza1 +yi2a2 + 21283 = by12§ + cz122 (8f) O VI
Bso = yipar—ypax+ (212+3) a3 = —by12§ +c(z12+ 3) 2 (8f) O VI
Bai = —yiear typas— (212 - %) az = by12y — ¢ (2’12 - %) z (8f) OVl
By = Y1241 — Yi2a2 — 21283 = —by12y —cz122 (8f) O VI
Bys = —yi13a1 + y13a2 + z13a3 = by1sy + cz132 (8f) o vl
Ba =  yizar—yizaz+ (23 +35) a3 = —by13§ +c (213 + 3) 2 (8f) o vl
Bys = —yizai+yiaz— (213 —3) a3 = by1sy —c (213 — 3) 2 (8f) O VIl
B4 = Y13a1 — Y13 az — 21383 = —by13y — cz132 (8f) o vl
By = —y1aa1 +y1aa + z14 a3 = by1ay + cz142 (8f) O VIII
By = yisar — yaas + (214 + 3) as = by § +c(zia+3) 2 (8f) O VIII
By = —yuartyuaay—(z14—3)az = by1ay —c (214 — 3) 2 (8f) O VIII
Bso = Y141 — Y14 @2 — 214 a3 = —by14a Y — cz14 2 (8f) O VIII
Bs; = —y15a; + Y15 az + 215 a3 = by1s§ + c2152 (8f) OIX
Bs2 = Yisar — yi5 a2 + (215 + 3) as = —byisy+c(z5+3) 2 (8f) 0 IX
Bss = —yisai+yisas— (215 —3) a3 = by1sy —c (215 — 3) 2 (8f) OIX
Bss = Y1581 — Y15 A2 — 215 A3 = —by15y — cz152 (8f) O IX



Bss = —Y16a1 + Y16 a2 + 216 a3 = byi6 ¥ + c216 2 (8f) O0X

Bse = Yie a1 — Y16 A2 + (Zl6 + %) as = —by1s ¥ + ¢ (Zl6 + %) z (8f) O X

Bsr = —ywsar+yieas— (216 —3) a3 = byie¥ —c (216 — 3) 2 (8f) 0X

Bss = Y16 &1 — Y16 A2 — Z16 A3 = —by16 ¥ — cz16 2 (8f) 0 X

Bso = —Y17a1 +yiraz + 21723 = byi7y + czi7 2 (8f) O XI

Beo = Yyirar —yiraz + (217 + %) as = —by17§y +c (217 + %) z (8f) O XI

Be1 = —wyirar+yirag— (217 —3) a3 = b7y —c (217 — 3) 2 (8f) O XI

Be2 = Yi7al — yir Az — 217 a3 = —by17y —czi72 (8f) O XI

Bes = —y1sar +yisas + z1s a3 = by1s ¥ + cz182 (8f) O XII
Bes = yisar—yisar+ (s +3) a3 = —byisy+c(zs+3) 2 (8f) O XII
Bes = —yisai+yisar— (218 —3) a3 = byis ¥ —c (218 — 3) 2 (8f) O XII
Bee = Yi1s a1 — Yis Az — 215 A3 = —by1sy — cz152 (8f) O XII
Ber = —Y19ar +yigas + 219 ag = by19 ¥ + cz192 (8f) O XIIT
Bes = yioar —yoar+ (z10+3) a3 = —byigy +c(z0+13) 2 (8f) O XII1
Beo = —yai+ywar— (210—3) a3 = by1o¥ —c (210 — 3) 2 (8f) O XIIt
Bro = Y19a1 — Y19 Az — Z19 A3 = —by19y — cz192 (8f) O XIII
B71 = —Y20 @1 + Y20 a2 + 220 A3 = by20 ¥ + cz20 2 (8f) O X1V
Br: = Y20 A1 — Y20 A2 + (220 + %) ag = —by ¥y +c (220 + %) Z (8f) 0O X1V
Brs = —yai+ywnar— (220 —3) a3 = by20¥ —c (220 — 3) 2 (8f) 0 XIV
Bry = Y20 &1 — Y20 A2 — 220 A3 = —by20y — cz202 (8f) O X1V
Brs = —Y21@1 + Y21 a2 + 221 a3 = by21§ + cz012 (8f) O XV
Brg = yo1 a1 — ya1az + (221 + 3) as = —byny+c(za1+13)2 (8f) O XV
B7rr =  —ynai+tyna— (221 - %) az = byany — ¢ (221 - %) z (8f) O XV
Brs = Y2181 — Y21 @2 — 221 A3 = —bya1 ¥ — czo1 2 (8f) 0 XV
Brg = —Y22a1 + Y22 a2 + 22283 = by2e § + cz222 (8f) O XVI
Bgo = ymai —ymas+ (222+35) a3 = —bysoy+c(z2+13) 2 (8f) O XVI
Bs1 = —y2a; +yxpas— (2’22 - %) ag = by22y — ¢ (222 - %) z (8f) O XVI
Bg2 = Y22 a1 — Y22 @2 — 2Z22A3 = —by22 ¥ — cza0 Z (8f) O XVI
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