ZrNiAl Structure:
ABC_hP9_189_f bc_g-003

This structure previously used the label(s) ABC_hP9_189_g_ad_f. Calls to these addresses will be redirected here.
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Prototype AINiZr

AFLOW prototype label ABC_hP9_189_f_bc_g-003
ICSD 152131

CCDC 1668900

Pearson symbol hP9
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Space group number 189
Space group symbol P62m

AFLOW prototype command aflow --proto=ABC_hP9_189_f_bc_g-003
--params=a, c/a, T3, T4

Other compounds with this structure

AgAsCa, AgCaAs, AgDyGe, AgDySi, AgErGe, AgErSi, AgGdGe, AgGdSi, AgLuSi, AgMgY, AgMgYSi, AgSiYb, AgSmSi,

AgTmSi, AgYSi, AgYbGe, AgYDbSi, AlCeCu, AlCeNi, AlCePd, AlCoPu, AlICoTh, AlCoU, AlCuDy, AlICuEr, AICuGd, AlCuHo,
AlCuLu, AICuNd, AICuPr, AICuSm, AlCuTb, AICuTm, AICuY, AlCuYb, AIDyNi, AlErNi, AlFeU, AIGdNi, AIHfNi, AIHfPt,
AlHoNi, AllrTh, AllrU, AlLuNi, AINdNi, AINiPr, AINiPu, AINiSm, AINiTb, AINiTh, AINiTm, AINiU, AINiY, AINiYb, AINiZr,
AIPdTh, AIPtTh, AIPtU, AlPtZr, AIRhTh, AIRhU, AIRuU, AsCoCr, AuCeln, AuDyIn, AuErIn, AuGdIn, AuHoln, AulnLa,

AulnLu, AulnNd, AulnPr, AulnSm, AulnTb, AulnTm, AulnY, AulnYb, CaAgAs, CaAgP, CaCdGe, CaCdPb, CaCdSn,

CaPbPd, CdCeCu, CdCePd, CdCuDy, CdCuGd, CdCuPr, CdCuSm, CdDyGa, CdErGa, CdGaGd, CdGaNd, CdGaPr, CdGaSm,
CdGdPd, CdLaPd, CdPdPr, CdPdSm, CeAgMg, CeAuCd, CeAuln, CeCuAl, CeCuln, CeCuMg, CeGaNi, CelnNi, CelnPd,

CeInPt, CeInRh, Celrln, CelrSn, CeMgGa, CeMgln, CeMgT1, CeNiGa, CeNiln, CeNiZn, CePdAl, CePdIn, CePdMg, CePdSn,
CePdTl, CePdZn, CePtCd, CePtIn, CePtMg, CePtSn, CeRhPb, CeRhSn, CeRuSn, CoGaPu, CoGaTh, CoGalU, CoGeTi,

CoHfSn, CoNiAs, CoNiP, CoSnTh, CoSnU, CoSnZr, CrCoAs, CrFeAs, CrNiAs, CrNiP, CrPdAs, CrPdP, CrRhAs, CrTiAs,

CuDyln, CuErIn, CuGdIn, CuGeSc, CuHoln, CulnLa, CulnLu, CulnNd, CulnPr, CulnSm, CulnTb, CulnTm, CulnY, CuScGe,
CuScSi, DyAgGe, DyAuln, DyCuAl, DyCuln, DyGaMn, DyInNi, DyInPd, DyInPt, DyInRh, DylrIn, DyLiGe, DyMgln, DyNiAl,
DyNiln, DyNiSn, DyNiZn, DyPdZn, DyPtIn, DyPtMg, DyPtSn, DyRhBi, DyRhSn, ErAgGe, ErAgPb, ErAgSn, ErAuln,

ErCuAl, ErCuln, ErInNi, ErInPd, ErInPt, ErInRh, ErlrIln, ErlrSn, ErLiGe, ErNiAl, ErNiln, ErNiZn, ErPdIn, ErPdSn, ErPdZn,
ErPtIn, ErPtSn, ErRhIn, ErRhSn, FeCoAs, FeCrAs, FeGaU, FeGeHf, FeNbB, FeNiAs, FeNiP, FeRhAs, FeRhP, FeTaB, FeTiAs,
GaGdMn, GaHfNi, GaHfPt, GaHoMn, GalrTh, GalrU, GaMnTb, GaNiPu, GaNiTh, GaNiU, GaNiZr, GaPdSc, GaPdU,

GaPtTh, GaPtU, GaPtZr, GaPuRh, GaRhTh, GaRhU, GaRuU, GdAgGe, GdAuMg, GdCuAl, GdCuln, GdCuMg, GdInNi,

GdInPd, GdInPt, GdInRh, GdIrln, GAMgGa, GdMgln, GdNiAl, GdNiln, GdNiSn, GdNiZn, GdPdAl, GdPdCd, GdPdIn,

GdPdMg, GdPdTI, GdPdZn, GdPtMg, GdPtPb, GdPtSn, GdRhSn, GeHfMn, GeHfOs, GeHfRh, GeHfRu, GeMnNb, GeMnRh,
GeMnSc, GeMnTa, GeOsZr, HfCoSn, HfFeGe, HflrSn, HfMoP, HfNiAl, HfNiGa, HfOsAs, HfOsP, HfOsSi, HfReSi, HfRhSn,

HfRuAs, HfRuP, HfRuSi, HgPdSm, HoAgGe, HoAuln, HoAuMg, HoCuAl, HoCuln, HoInNi, HoInPd, HolrIn, HolrSn, HoLiGe,
HoMglIn, HoNiAl, HoNiln, HoPdIn, HoPdSn, HoPdZn, HoPtIn, HoPtMg, HoPtSn, HoRhIn, HoRhSn, InL.aNi, InLaPd, InLaPt,
InLaRh, InLuPt, InNdNi, InNdPd, InNdPt, InNdRh, InNiPr, InNiSm, InNiTb, InNiTh, InNiTm, InNiY, InPdPr, InPdSm,

InPdTb, InPdTh, InPdTm, InPdU, InPdY, InPdYb, InPtTh, InPtTm, InPtU, InPtY, InRhU, InRhY, IrGaU, IrLuSn, IrNpSn,
IrSnTm, IrSnU, IrSnYb, IrSnZr, LaAuCd, LaAuMg, LaMgGa, LaMgT], LaNiln, LaNiZn, LaPdIn, LaPdSn, LaPdTIl, LaPtSn,
LaRhPb, LaRhSn, LiGdGe, LiYGe, LiYSi, LuAgPb, LuAgSn, LuCuAl, LulnNi, LuNiAl, LuNiPb, LuPdSn, LuPdZn, LuPtSn,
LuRuGe, MgPbYb, MgPdY, MgSnYb, MnFeAs, MnNiAs, MnNiP, MnPdAs, MnPdGe, MnPdP, MnRhAs, MnRhP, MnRuAs,
MnTaSi, MnTiAs, MnTiSi, MoNiP, NaBaBi, NaBaP, NaSrAs, NaSrP, NbCrGe, NbCrSi, NbMnGe, NbMnSi, NbReSi, NdAgMg,
NdCuAl, NdCuln, NdLiGe, NdMgGa, NdNiAl, NdNiln, NdPdIn, NdPdSn, NdPdTIl, NdPdZn, NdPtMg, NdPtSn, NdRhSn,

NiCoP, NiGaTh, NiGaU, NiMoP, NiPdAs, NiPdP, NiPdSi, NiPrZn, NiRhP, NiSmZn, NiWP, OsTiP, OsZrAs, OsZrP, PbPdY,
PdMnGe, PdPrTl, PdPrZn, PdSmTI, PdSmZn, PdSnTm, PdTbTI, PdTiAs, PdTIYb, PrAuMg, PrCuAl, PrLiGe, PrMgGa,

PrNiln, PrNiSn, PrPdIn, PrPdSn, PrPdZn, PrPtMg, PrPtSn, PrRhIn, PrRhSn, PtGaU, PtScSn, PtSnTb, PtSnTm, PtSnU,

PtSnY, PtSnYb, ReSiTa, ReSiZr, RhGaU, RhMnAs, RhSmSn, RhSnTb, RhSnTh, RhSnTm, RhSnU, RhSnY, RhSnYb, RhSnZr,
RuSbU, RuSiZr, RuSnU, RuZrAs, RuZrP, RuZrSi, ScAgGe, ScCuGe, ScCuSi, ScFeGe, ScIrP, ScMnGe, ScMnSi, ScNiSn,

ScOsGe, ScPdGe, ScPtSn, ScRhGe, ScRuGe, ScRuP, ScRuSi, SmCuAl, SmIrIn, SmLiGe, SmMgGa, SmMgln, SmMgTI, SmNiAl,
SmNiln, SmPdZn, SmPtIn, SmPtMg, SmPtSn, SmRhiIn, TaFeB, TbAgGe, TbAuln, TbCuAl, TbCuln, Thlrln, TbLiGe, TbNiAl,
TbNiln, TbNiZn, TbPdAl, TbPdZn, TbPtIn, TbRhIn, ThCoSn, ThRhAI, TiAsRu, TiCoGe, TiCoSi, TiCrP, TiFeP, TiFeSi,

TiPdGe, TiRuP, TmAgGe, TmAgPb, TmAgSi, TmAgSn, TmCuAl, TmMgGa, TmMgln, TmMnGe, TmNiAl, TmNiln, TmPdIn,
TmPdZn, TmPtIn, TmRhIn, TmRhSn, UAlFe, UAllr, UAIRh, UAIRu, UCoAl, UCoGa, UCoSn, UGaCo, UGaFe, UGaNi,

UGaRu, UlrSn, UNiAl, UNiGa, UNiZn, UPtAl, URhAI, URhSn, URuSn, YAgPb, YCuAl, YCuln, YCuMg, YMgAl, YMgGa,
YMglIn, YMgTI, YMgZn, YPdA]L YPdZn, YPtIn, YPtMg, YbAgGe, YbCdGe, YbCdPb, YbCdSn, YbLiGe, YbMgSn, YbMnGe,
YbPdAs, YbPdIn, YbPdSn, YbPtIn, YbPtSn, YbRhSn, ZrIrSn, ZrMoP, ZrNiAl, ZrNiGa, ZrRuAs, ZrRuSi, BSi;Nig

e This a the ternary form of Barringerite (FeoP). While (Shved, 2019) placed the nickel atoms on the (1a) and (2d) sites, as
in FeoP, we have shifted to origin by %cé to place them on the (1b) and (2c¢) sites. Otherwise the structures are nearly
identical.

e When the atomic species on the (1b) and (2c) sites are different we have the quaternary version of this structure,
TbgMngGaQSl


http://aflow.org/prototype-encyclopedia/A2B_hP9_189_fg_ad-001
http://aflow.org/prototype-encyclopedia/A2B3CD3_hP9_189_c_f_b_g-001

e (Shved, 2019) found evidence of 6-10% mixing between the Ni-II (2d) and Al (3g) sites.
e (Shved, 2019) has no entry in the ICSD, so we reference the ZrNiAl entry from (Zumdick, 1999).

Hexagonal primitive vectors

N
a3 = %a}“{ - @a vy
az = %a X+ @a vy
ag = cz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = 1ag = icz (1b) Nil
B, = la;+2a, = lag+ Bay (2¢) Ni I1
B; = 2a,+1ay = lax—Lay (2c) Ni IT
B, = T3 a1 = %a:cg X — §a$3 y (3f) All
By = T3 as = %axg X+ @axg y (3f) All
Bg = —T3a; — T3 as = —ar3X (3f) All
B = T4y + %33 = %au}‘(— @auy—k %ci (3g) Zr 1
Bsg = T4as + %ag = %ax45<+ @auer %ci (3g) Zr 1
By = —x4a] — Tgas + %33 = —axs X+ %ci (3g) 7Zr 1
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