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Table S1. The chemical potentials (in eV) of NbFeSb at the A, B, C, D, E and F

points labeled in Fig. 2.

Point Fe Sb Nb

A 871 -435 -10.597
-8.68 -4.48 -10.497
-837 -496 -10.327
-7.80 -4.38 -11.447
-8.43 -4.08 -11.147
-8.25 -4.16 -11.247
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Table S2: Chemical potentials of extrinsic elements after considering all possible

phases from the OQMD database.

Elements

Chemical potentials

considered second phases

Y

Hf

Zr

Sc

Ta

Ti

Re

Os

Cr

Ru

Ir

-8.568

-10.716

-9.779

-7.97

-12.128

-12.87

-8.498

-10.635

-12.377

-9.147

-11.297

-7.47

-9.716

-9.375

-8.828
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Sn
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-5.836

-7.398

-2.23

-5.332

-0.83

-1.97

-2.068

-0.56

-4.39

-4.29
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NbAs/Nb3As/NbSb,/NbsSbs/NbFeAs
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NbS,/NbS3/FeS/NbSs/Nb;FeSg/FeSbi/Nb,;Sg/NbFe,/FeSb,/S
bS,/Nb3Sb/Nb3S4/Sb,S3/NbSby/NbsSb,/FeSbS/FeS,
NbSb,/NbFe,/NbsSb,/Nb;Sb/NbSe,/FeSe,/Nb,Se/Sb,Ses/Nb
Ses/FeSbSe/Nb;Ses/FeSbs/FeSb,/Nb,Seq
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-7.408
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-8.184
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-0.23

b/Fe,SbyTe/NbTe,/Nbs;Te,/Sb,Te;/FeSb,/FeSb;

Nb3B4/Nb2Sb/FeSb2/NbFe2/Fe2B/NbB2/Nb3B2/Nb2B3/Fe
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NbSbO4/Fe;04/Sb,05
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Table S3. The Debye temperature ® (K), Griineisen parameter y, phonon velocities V (m/s)

of transverse (TA/ TA’) and longitudinal (LA) acoustic branches in NbFeSb.

LA TA TA’
] 194 196 259
Y 1.68 1.55 1.86
1% 2866 3227 5851




(b)

Figure S1. The illustration local geometry of atoms in NbFeSb. (a) The Fe atoms are with the
hexahedron environment, while (b) Nb atoms at the tetrahedral sites.
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Figure S2. The unfolding band structures of  NbFej97X0.03Sb
(X=Cr/Mn/Co/N1/Cu/Mo/Ru/Rh/Pd/Ag/Re/Os/Ir/Pt/Au/V) compounds.



E-EvaleV)




E-Eyg(eV)

Figure S3. The unfolding band structures of  Nbg97Xg03FeSb
(X=Sc/Ti/V/Cr/Mn/Ni/Cu/Y/Zr/Mo/Rh/Pd/Ag/Ht/Ta/W/Co/Ru/Cd/Os/Re/Pt/Au/Ir)

compounds.

Figure S4. The unfolding band structures of NbFeXj 03Sb
(X=Cr/Mn/Co/Ni/Cu/Mo/Ag/Hf/V/Ru/Rh/Pd/Re/Ti/Pt/Au) compounds.
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Fig. S5. (a) The power factor, (b) electrical conductivity, and (c) Seebeck coefficient

of Conp, Pdnp, Ptap, Rhyp defects in NbFeSb material. (e¢) The power factor, (d)

electrical conductivity, and (f) Seebeck coefficient of Pt;, Co;, Hf;, Ni;, Pd;, Rh;, Ti;, V;

defects in NbFeSb materials.



