Room Temperature Bornite (CusFeSy) Structure:
A5BC4 _oP160.61_10c_2c¢_8c-001
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Prototype CusFeSy

AFLOW prototype label A5BC4_0P160-61-10c_2¢_8c-001
Mineral name bornite

ICSD 130921

CCDC 2147011

Pearson symbol oP160

Space group number 61
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Space group symbol Pbca

AFLOW prototype command aflow --proto=A5BC4_oP160_61_10c_2c_8c-001
—~params=a, b/a7 C/a7 T1,Y1,%1,22,Y2,22,T3,Y3,23,T4,Y4,24,T5,Y5,25, L6, Y6, 26, LT,
Y7, 27,28, Ys, 285 L9, Y9, 29, L10, Y105 210, T11, Y11, 211, L12, Y12, £12, L13, Y13, 213, L14, Y14, 214, T15,

Y15, 215, 165 Y16, 2165 L17, Y17, 217, 18, Y18, 218, L19, Y19, 219, L20, Y20, 220

e Bornite can take on several forms at different temperatures (Martinelli, 2018):

— At temperatures above 508K it is cubic with an “anti”-fluorite (C'1) structure.

— From 443K to 508K it becomes a a supercell of an anti-fluorite structure,

Below 443K it becomes orthorhombic, in the Pbca #61 space group| (this structure).

As temperatures drop into the 50-70K range it transforms in to the non-centrosymmetric |Pca2; #29 space group.

e In all of these cases the sulfur atoms form a face-centered or nearly face-centered cubic lattice.

e Data for this room-temperature structure was taken at 275K.

Simple Orthorhombic primitive vectors

a; = aX

as = by

ag = cCZ

Basis vectors

Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a; +y1as + 21 as = ar1 X+ by y +cz1 (8¢) Cul
B, = f(azlf%)alfylaqu = fa(xlf%))‘(fbylerc(zlJr%)i (8¢) Cul

(21 +3) as
B; = —x1a1+(y1+%) as — = —awp‘(—i—b(m—i—%)y—c(zl—%) Z (8c) Cul

(21— 3) as
By, = (xl—l—%) al—(yl—%) as—z1ag = a(xl—&—%)f(—b(yl—%)y—czli (8c) Cul
Bs = —ria; — ¥y as — 21 a3 = —ar X—bypy—cx z (8¢) Cul
Be = (m1+3)aityia—(n—3)a; = a(zi+3) &k+bypyg—c(a—1) 2 (8c) Cul
B, = mlal—(yl—%) a2+(21+%> ag = axli—b(yl—%)y—i—c(zl—i—%)i (8c) Cul
Bs = —(m—-Ya+(p+i)a+ = —a(w1— ) X+b(y+3) §+caz (8¢) Cul

z1 a3

By = Toay + ys as + 29 as = axo X+ by ¥ + cz0 Z (8c) Cu Il
Bio = — (22— %) a1 —yoar + = —a(zy— )X —byay+c(za+3) 2 (8c) Cull

(22 + %) as
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Biss = —xa0a1 + (Y20 + 3) a2 — =  —azyoX+b(y0+3)y—c(e0—3) 2 (8c) S VIII
(220 — 3) as
Bise = (3620 + %) a; — (y20 - %) as — = a (xzo + %) xX-b (y20 — %) Y —czyZ (8¢) S VIII
220 A3
Bis7 = —Z0 @1 — Y20 A2 — 220 A3 = —ax20X — by20 ¥ — 2202 (8c) S VIII
Biss = (z20 + 3) a1+ y20a2 — = a(za0+5) X+byy —c (220 — 3) 2 (8c) S VIII
(220 — 3) as
Biso = To0ar — (Y20 — 5) az + = a0 X —b(y0—35) §+c(220+3) 2 (8c) S VIII
(220 + %) as
B160 = — (IIZQO — %) a; + (y20 + %) as + —a (.TQO — %) X + b (yZO + %) }7’ + cz99 Z (SC) S VIII
220 a3
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