Orthorhombic NiyBs Structure:
A3B4 oP28 62 3c_4¢-001
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Prototype B3Niy

AFLOW prototype label A3B4_0P28_62_3c_4¢-001
ICSD 24307

CCDC 1600350

Pearson symbol oP28

Space group number 62

Space group symbol Pnma

AFLOW prototype command aflow --proto=A3B4_oP28_62_3c_4c-001
—~params=a, b/a» c/a, T1,21,T2,22,T3,23,T4,24,T5,25,L6,26,L7, 27

e NiyBj is found in two forms (Rundqvist, 1967):

— This orthorhombic structure, and

— amonoclinic structure.

e While the monoclinic structure is stoichiometric, with chains of boron atoms, the composition of the orthorhombic phase
is NiyB3_,, with vacancies on the boron sites. The exact phase depends on the stoichiometry.
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e |Orthorhombic NiyBs, [RhsP3, and EuzOg4 have the same AFLOW prototype label, A3B4_0P28_62_3c_4c. They are
generated by the same symmetry operations with different sets of parameters (--params) specified in their corresponding
CIF files.

Simple Orthorhombic primitive vectors

el
a; = aX
az = by
ag = cZ
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = z1a1+%a2+z1a3 = ax15<+ib§f+cz12 (4¢) BI
B, = —(z1—3) ar+3a+ = —a(z1—3) %+ 3by+c(n+3)2 (4c) BI
(=1 +3) as
B; = —z1a;+ 3a; — 2 a3 = —az1 X+ 3b9 —cz 2 (4c) BI
By = (mi+3)ai+tjas—(xn1—3)a; = a(zi+3) X+ 50y —c(a1—3) 2 (4c) BI
B = z2a1+%a2+22a3 = angch%berczQi (4¢) B1I
B = —(z2—3) ar+3a+ = —a(z— )X+ 309 +c(n+i)2 (4¢) B1II
(22 +3) as
B, = —T9a; + %ag — 29 a3 = —are X+ %by —c292 (4c) B1II
Bsg = (a:2+%)a1+ia2—(zg—%)a3 = a(xg—l—%)fc—kiby—c(zg—%)i (4¢) BII
By = x3a1+%a2+23a3 = ax3>2+%by+0232 (4¢) B III
Bio = —(553—%) al—s—%ag—&— = —a(xg—%)fc—i—%by—i—c(z;g—f—%)i (4¢) B III
(23 + %) as
B = —w3a; + Sa; — 2343 = —az3X+ 3b§ — cz32 (4c) B III
B = (z3+3)ai+iax—(—3)a; = a(zs+3) X+3b9—c(z—3) 2 (4c) B III
Bz = x4a1+%a2+z4a3 = ax45<+%by+cz42 (4c) Nil
By = —(za—3) ar+3a+ = —a(zs—3) X+ 3by+c(zu+3)2 (4c) Nil
(24 + %) as
Bis = —z4a; + 3a; — 24 a3 = —azs X+ 30§ — 24 2 (4c) Nil
Big = (:1:4+%) a1+%32*(24*%) az = a(x4+%)§<+%byfc(24f%)2 (4¢) Nil
By, = Tsag + iag + z5 a3 = axs X + iby + cz5 Z (4c) Ni II
Bis = —(%—%) al—&—%ag—&— = —a(acg)—%)fc—i—%by—i—c(zg,—i—%)i (4c) Ni II
(25 + %) as
Bis = —r5a1 + §as — z5a3 = —azs X+ 30§ — cz5 2 (4c) NIl
By = (:v5+%) a1+ia27(257%) az = a(x5+%)5(+ibyfc(25f%)2 (4¢) Ni II
By = Teag + iag + zg as = arg X + %by +cz6Z (4¢) Ni III
By = —(v6—3) a1+ 2ax + = —a(ze —3) X+ 309 +c(2+3) 2 (4c) Ni III
(26 + 3) as
Bos = —Tga; + %ag — zg as = —argX + %by —Cc262 (4¢) Ni III
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Boy = (%’Jr%) a1+%a27(zﬁf%) az = a(:c6+%)5<+%byfc(2675) Z (4¢) Ni III
Bos = r7a + iag + z7 a3 = ax7 X+ iby + cz7 Z (4c) NilV
Bog = —(m—%)al—&—%ag—&— = —a(x7—%)5c+%bA+c(z7+%)i (4c) Ni IV
(27 + %) as
B2y = —z7a; + §as — zra = —arr X+ 30§ — czr 2 (4c) NilV
Bes = (z7+3)ait+ita—(r—-3%)a; = alzr+3) &+3by—c(er—13) 2 (4c) NilV
References

[1] S. Rundqvist and S. Pramatus, Crystal Structure Refinements of NizB, 0-Ni4Bs, and m-NigBs, Acta Chem. Scand. 21,
191-194 (1967), doii10.3891/acta.chem.scand.21-0191.

First cited in

H. Eckert, S. Divilov, M. J. Mehl, D. Hicks, A. C. Zettel, M. Esters, X. Campilongo, and S. Curtarolo, The AFLOW Library of
Crystallographic Prototypes: Part 4, Comput. Mater. Sci. 240, 112988 (2024), doi: 10.1016/j.commatsci.2024.112988.


https://doi.org/10.3891/acta.chem.scand.21-0191
http://dx.doi.org/10.1016/j.commatsci.2024.112988

