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Prototype NbyO17Zrg

AFLOW prototype label A2B17C6_01100_46_ab_b8c_3c-001
ICSD 19039

CCDC 1597817

Pearson symbol ol100

Space group number 46

Space group symbol Ima2

AFLOW prototype command aflow --proto=A2B17C6_0I100_46_ab_b8c_3c-001
—~params=a, b/a7 C/a7 21,Y2,%22,Y3, 23, T4, Y4, 24, T5,Ys5, 25, L6, Y6, 26, L7, Y7, 27, L8, Y8, 28,
Z9,Y9, 29,210, Y10, 210, L11, Y11, 211, 12, Y12, 212, L13, Y13, 213, L14, Y14, 214

Other compounds with this structure
NbQHf6017, Nngngn, Tang6017, TaQZI‘6017

e Both (Galy, 1973) and (McCormack, 2019) state that the metallic atom sites are disordered, that is, for the prototype
each metallic site has the average composition Nbg 25Z1¢.75. We place the niobium atoms on the (2a) and (2b) sites, and
the zirconium on the (4c) sites so that the different symmetries are displayed.

e (McCormack, 2019) notes that the metallic composition of these compounds can deviate from the stoichiometry shown
here.
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Body-centered Orthorhombic primitive vectors

a; = —%ai—k %by—i— %ci
az = %aif%by+%ci
ag = saX+3by—icz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = zra; + z1as = cz21Z (43) Nb I
B2 = z1a1 + (2’1 + %) as + %ag = %af{ + cz1 Z (48,) Nb I
Bs = (y2 + 22) a1 + (22 + i) ag + = %af{ +by2 ¥ +c222 (4b) Nb II
(2 + 1) a3
By = —(pp-—z)ar+(2+3)a—- = Sak —bya§ + c22 2 (4b) Nb II
(92 —3) as
By = (ys + 23) a; + (Zg—F%) as + = %ai+by3y+cz32 (4b) (OB
(ys +3) as
Be = —(ps—z)ar+(:3+3)ax— = 3a%k —bysy + cz32 (4b) 01
(3 — 1) a3
B, = (ys + 24) a1 + (x4 + 24) @z + = ars X +bysy +c242 (8c) O1II
(T4 +va) a3
Bs = —~(m-—z)a—(ta—z)a- = —ar X —bys§ +cza 2 (8c) on
(T4 +ya) a3
By = —(ys — 24) a1 + = a(zs+3) X—bya§ +cui (8c) oIl
(3;‘4-’-244-%) as +
(564 — Y4+ %) az
Bio = (ya + z4) a; + = —a(wg—5) X+bys§ + cza 2 (8¢) oIl
(-zatza+3) 2+
(x4 +ya+3) as
B = (ys + 25) a1 + (25 + 25) az + = ars X +bys ¥ + cz5 2 (8¢c) O I
(z5 +y5) a3
Biz = —(ys—25)a;—(v5—25) ag — = —ars X —bys ¥ + cz5 2 (8c) O III
(z5 +y5) a3
Bis = —(ys — 25) a1 + = a(zs+3) X—bys§ +cz (8c) O III
($5+25+%) as +
(965 —Ys + %) az
By = (y5 + 2;5) a; + = —a ($5 — %) X+ by5 y +cz52 (80) O III
(—xs + 25 + %) as +
(—355 +ys + %) asz
Bis = (Y6 + 26) a1 + (v6 + 26) a2 + = areX + by ¥ + c26 2 (8¢c) 01V
(z6 + y6) a3
Bis = —(ys—2) a1 — (vg—26) ax— = —argX —bysy + c26 2 (8c) o1V
(z6 +y6) a3
Bz = —(y6 — 26) a1 + = G(IGJF%) X—bys§ + cz6 2 (8¢c) O1v

(a0 + 20+ 5) 2+
($6—y6+%) as



Bis

B19

Bazo

B21

Ba2

B23

Bay

B25

Bas

Bar

B29

Bso

Bs:

B32

Bss

Bay

B36

(Y6 + 26) a1 +
(coo-+20+3) aa+
(—xg + ys + %) ag
(yr + 27) a1 + (x7+ 27) ag +
(7 +y7) a3

—(y7r —2zr) a1 — (w7 — 27) ag —

(7 +y7) a3
—(yr — 27) a1 +
($7+Z7+%) as +
(367 —yr+ %) az
(y7 + 27) a1 +
(cor 27+ 4) aa t
(7587 +y7 + %) as
(ys + z8) a1 + (zs + 23) as +
(s +ys) a3

—(ys —28) a1 — (w3 — 2g) @z —

(s +ys) a3
—(ys — z8) a1 +
($8+28+%) as +
(568 —Ys+ %) as
(ys + z8) a1 +
(—xg + 25 + %) as +
(—xg + ys + %) ag
(Yo + 29) a1 + (w9 + 29) az +
(g + yo) as

— (yo —29) ap — ($9 —29) ag —

(z9 + o) a3
—(yo — 29) a1 +
(00 20+ 3) 20 +
(969 — Y9 + %) as
(yo + 29) a1 +
(—2o+ 20+ 3) as +
(—.Z‘g + Yo + %) ag

(y10 + z10) a1 + (z10 + 210) a2 +

(x10 + y10) a3

- (y10 - 210) a; —

(10 — 210) @2 — (10 + Y10) a3

— (Y10 — 210) a1 +
(Cﬂlo + 210 + %) ag +
(IE10 — Y10 + %) ag
(y10 + 2z10) a1 +
(—5510 + 210 + %) az +
(—9610 + Y10 + %) as

(y11 + z11) a1 + (z11 + 211) az +

(z11 +y11) a3

- (yn - 211) a; —

(x11 — z11) @z — (z11 +y11) a3

7@(1’67%) X+ bys § + cz¢ 2

ax7X+byr ¥ +cz72
—ax7X — by ¥ +czr 2

a(zr+3) X—byr§ +cari

—a (327—%) X+by: ¥y +czr 2

arsX +bysy +czg2
—axgX —bys ¥ + czz2

a(zs+3) X—bysy +czs i

—a(wg—5) X+ bys§ + czs 2

axgX +byoy +cz92
—argX —bygy + cz92

a($9+%) )A(*bygy+0292

—a(wg— %) X+byg§ + czo 2

ar1oX +by10 ¥ +cz102

—ar10X —by10y + cz102

a(ri0+3) X—byioy +cz102

1

—a(z10—3) R+by1o§ +cz102

ar1 X +byn ¥ +cz1 2

—arn X —bynn ¥ +czn1 2

O1v

oV

ov

oV

oV

O VI

O VI

O VI

O VI

O VII

O VII

O VII

O VII

O VIII

O VIII

O VIII

O VIII

O IX

O IX



B3y = —(y11 — 211) a1 + = a(zii+3) X —byn§ +cz 2 (8c) 0 IX
(CU11 + 211 + %) ag +
($11 -y + %) ag
Bss = (y11 + 2z11) a1 + = —a(zy —3) R+byn§+czn2 (8c) 0 IX
(—3711 + 211 + %) ag +
(—9011 + Y11+ %) as

Bss = (yi2+212) a1+ (z12+212) a2 + = ar12X +by12y +cz122 (8c) Zr1
(z12 +y12) a3
Bso = — (Y12 — z12) a1 — = —ar12X —by12y +cz12% (8c) Zr1

(712 — 212) a2 — (212 + Y12) a3
Bsa = — (y12 — 212) aj + = a (3312 + %) X—by1oy +cz102 (SC) Zr 1
(1212 + 212 + %) as +
(!1712 — Y12 + %) ag
By = (y12 + 212) a; + = —a (1'12 — %) X+ by12 S’ + cz107Z (8C) Zr 1
(—£C12 + 212 + %) ag +
(—z12 + Y12+ 3) as
Bys = (yi3+zi3) ar+(zi3+213) aa+ = arizX +by13y + cz13 2 (8¢c) Zr 11
(x13 + y13) as
B44 — — (y13 — 213) a; — = —ari13 X — by13 y + cz13 Z (80) Zr 11
(x13 — z13) a2 — (x13 + y13) a3
Bys = — (13 — 213) a1 + = a(zi3+3) X —byiay +czi3 2 (8¢) Zr I
(1‘13 + 213 + %) as +
(ZL‘13 — Y13+ %) as
By = (y13 + 213) a1 + = —a(zi3—3) R+byi3y +cziz2 (8c) Zr 11
(—z134 2134 3) az +
(x5 + w3+ 3) a3
By = (y14 + 2’14) a + (.1‘14 + 2:14) as+ = aris X + by14 y + cz14 Z (80) Zr 111
(714 + y14) a3
By = —(y14 — 214) a1 — = —ar1aX —by1ay +cz14 2 (8c) Zr 111
(14 — 214) a2 — (T14 + y14) a3
By = — (Y14 — 214) @1 + = a(ria+3) XR—byiay +cza2 (8¢c) Zr 111
(3314 + 214 + %) ag +
(3314 — Y14+ %) as
B50 = (y14 + 214) a; + = —a (I’14 - %) X + by14y + 62142 (8C) Zr 111
(—$14 + 214 + %) ag +
(—5514 + Y14 + %) az
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