Columbite (FeNbyOy, E51) Structure:
AB2C6_0P36_60_c_.d_3d-001

This structure originally had the label AB2C6_0P36_60_c_d_3d. Calls to that address will be redirected here.
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Crrystallographic Prototypes: Part 3, Comput. Mater. Sci. 199, 110450 (2021), doi: 10.1016/j.commatsci.2021.110450.
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Prototype FeNb;Og

AFLOW prototype label AB2C6_0P36_60_c_d_3d-001
Strukturbericht designation E5q

Mineral name columbite

ICSD 201962

Pearson symbol oP36

Space group number 60

Space group symbol Pben

AFLOW prototype command aflow --proto=AB2C6_oP36_60_c_d_3d-001

--params=a, b/a,c/a,y1, T2, Y2, 22, T3, Y3, 23, T4, Y4, 24, T5, Y5, 25

Other compounds with this structure
CaNb Qg (fermsmite), ZrsTizOqy

e The original Strukturbericht reference uses (Fe,Mn)NbsQOg as the prototype for E5; columbite.

Simple Orthorhombic primitive vectors
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a; = aX
az = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = y1as + ;as = by § + ez (4c) Fe I
B, = %al—(yl—%) ag—l—%ag = %af(—b(yl—%)y—&—%ci (4c) Fel
B; = —y1as+ 3 ay = by § + 3c2 (4c) Fe I
B, = lai+ (1 +3) as+ 1a; = lax+b(y+3) §+1c2 (4c) Fel
B; = Toay + yoas + 20 as = axo X+ by ¥ + cz0 Z (8d) Nb 1
Be = —(m—3a—(pp—3)a+ = —a(@m—3)%-bya—3)9+c(a+3)2 (8d) Nb I
(224 1) g
B, = —Toaj + ysas — (zz — %) as = —azra X+ by y —c¢ (22 — %) 2 (8d) Nb I
Bs = (z2+i)ai—(y2—1)ay—may = a(m2+3)Xx—bya—1) 9 —cni (8d) Nb I
By = —Iga; — Yz as — 2 as = —axoX —bys ¥ —c202 (8d) Nb I
Bio = (m2+3)ar+(p+i)az— = a(@2+3)%+b(+3)y—c(a—3)2 (8d) Nb I
(22— 3) a3
Bi1 = zoa; —yoas + (22 + 1) ag = ava X —by2 ¥ +c(22+1) 2 (8d) Nb 1
Biz = —(z2—3)ai+(p2+3)a+ = —a(z— ) X+b(y2+3) §+cxi (8d) Nb I
29 a3
Bis = rzay +ysaz + zz3as = ar3X +bys§ + cz32 (8d) 01
Biu = —(zs—3)a—(y3—3)a+ = —a(zs—3)%-b(ys—3) 9+c(zs+3)2 (8d) 01
(23 +3) as
Bis = —Trz3a; +ysaz — (Z3 - %) as = —ax3X +bysy —c (23 - %) z (8d) Ol
Bie = (z3+3)ai—(y3—3) az—z3a3 = a(zs+3) X—bys— 1)y —cas2 (8d) Ol1I
By = —x3a; — Yz az — z3 a3 = —arsX —bysy — cz3Z (8d) 01
B = (otDatmtda- = alth bt scn-Da G0 01
(23— 3) as
By = xgal—ygag—l—(zg—i—%) as = a;vgﬁ—bygy+c(23+%) Z (8d) O1
Beo = —(z3—3)ar+(y3+3)a+ = —a(w3— 1) X+0b(ys+3) §+cz2 (8d) 01l
z3as
Bo:y = T4a +ysas + 24 a3 = ars X +bys ¥ +cza 2 (8d) O1II
By = —(mu—3)ari—(mu—3)a+ = —a(@a—3)%-b(yu—3)9+c(auat+3)2 (8d) 011
(14 1) 2
Bas = —z4a; +ysag — (24 — %) as = —axgaX+bysy—c (24 — %) 2 (8d) OII
Boy = (x4—|—%) al—(y4—%) as—z4a3 = a(x4+%))2—b(y4—%)§f—cz4i (8d) oIl
By = —x4a;] —Ysgag — 24 a3 = —ax X —bysy —cz4 2 (8d) O1II
Bas = (mu+da+(mtila—- = a@m+i)x+b(mu+d)y—clza—3)2 (8d) 01l

24—5) as



By = Tga; —Ysag + (Z4+ %) as = az4>‘<—by4y+c(24+ %) Z (Sd) OlII

Bes = —(mu—3)ar+(ya+3)a+ = —a(zg— ) X+b(ya+3) J+cuz (8d) on
24 a3
Boy = Tsaj + Ysaz + 25 as = axs X+ bys ¥ + cz5 Z (8d) O III
B3y = —(a:5—%) a; — (y5—%) a+ = -—-a (m—%) i—b(y —%) v+c (z;,—!—%) Z (8d) O III
(2’5 + %) as
B31 = —Tsa; + ysaz — (2'5 - %) as = —ars X+ by5y —C (25 - %) Z (8d) O III
Baz = (z5+3)ai—(y5—3) az—za; = aws+3)X=bys —3) J—cz2 (8d) O 1l
B33 = —Tsa] —YsaA2 — Z5AaAs = —axs X — by5 y — CZ5 Z (8d) O III
Baa = (ms+ar+(yp+i)a— = a(ws+3)x+b(ys+3)y—c(es—1)2 (8d) O I
(25— 3) a3
B35 = Iy Al — Ys as + (215 + %) as = als )2 — by5 y +c <Z5 + %) 2 (8d) O III
B3g = —($5—%) a1+(y5—|—%) as + = —a(x5—%)&+b(y5+%)y+cz5i (Sd) O III
%5 a3
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