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Predicted Thermoelectric Performance of n-type Dopable Zintl Phases

Table S1: Computed parameters used in determining the descriptor of thermoelectric performance 3. The
following are tabulated: compound, Inorganic Crystal Structure Database (ICSD) identification number,
Bp and B, for valence (p-type) and conduction (n-type) band transport, lattice thermal conductivity (kr.)
in Wm='K~!, bulk modulus (B) in GPa, valence band density-of-states effective mass (mbos,vp) and
conduction band density-of-states effective mass (m},pg op) in the units of m., and valence band (N v )
and conduction band (N cp) degeneracy. '

Compound ICSD Bp Bn kK, B mEOS’VB mposce  Neve Nocs
ZnAss 002021 6.63 29.46 5.98 86 0.531 0.044 2 2
NaSb 026473 26.80 26.60 1.06 20 1.061 0.417 6 4
KGaSby 300158 5.04 23.03 1.03 21 0.303 0.121 1 2
NaAs 182159 599 22.67 141 25 4.571 0.497 4 4
NagAss 421420 597 2237 142 25 4.556 0.504 4 4
KAIShy 300157 5.29 20.79 1.08 21 0.261 0.135 1 2
CdAs, 020518 5.26 19.25 6.30 49 0.717 0.083 3 3
KSb 056529 445 18.37 0.87 14 3.220 0.592 3 4
LigAsy 409657 8.64 17.99 1.08 14 1.489 3.717 4 10
CssZnAsyy 423082 11.93 14.69 0.67 7 4.299 4.849 9 11
BagAsi4 001404 4.86 9.38 1.01 18 3.462 3.805 3 5
KSb, 080945 4.69 895 0.95 19 1.685 0.114 2 1
Cs3Sby 092473 871 893 053 6 4.526 4.341 7 7
CsBi 055067 6.35 877 0.66 14 1.121 0.655 2 2
KBi 055065 8.98 872 0.63 10 3.461 1.102 5 3
RbSbg 419402 297 798 0.73 15 0.718 0.138 1 1
KBagAss 414140 1521 7.86 1.21 28 0.760 0.886 3 2
LiAs 026472 26.73 7.53 182 34 0.672 0.654 5 2
CsAs 412595 12.86 7.51 0.76 12 1.863 2.713 5 4
K3Asi, 036591 4.38 6.26 0.82 10 9.826 3.538 6 5
RbsAs; 412597  5.07 562 0.76 9 3.126 2.631 4 4




Compound  ICSD Bp Bn kL B mposve Mposcs Neve Necs
RbBi 055066 13.89 5.56 0.58 10 2.741 0.972 6 2
CsSb 412154 539 513 0.64 10 0.910 0.989 2 2
NaAs 610971 5.29 510 1.38 23 0.989 0.209 2 1
CszAsy 412598 3.28 5.07 0.67 8 6.523 1.613 4 3
RbsAsg 409381 2.64 487 0.76 12 0.602 1.094 1 2
RbSb 014030 4.05 392 071 11 1.467 0.307 2 1
MgAsy 001079 26.18 3.68 2.39 43 0.680 2.110 5 2
RbAs 412594 3.42 3.60 0.88 14 1.889 0.344 2 1
CsSb 014031 2.67 349 055 8 2.729 0.345 2 1
BaAss 414139 7.11 341 1.21 30 3.035 0.798 3 1
KAs 409653 1.44 327 1.10 16 1.393 0.353 1 1
NagAsy; 409658 6.56  3.26  0.99 12 5.560 1.375 2
Cs3Asqp 412873 1.36  3.16 0.65 8 5.371 3.383 2 3
RbsAsqq 412872 593 290 0.73 8 8.448 3.854 7 3
Cs55bg 412155 19.15 2.63 0.68 11 2.070 3.040 7 2
K3Asy 412596 7.02 253 083 9 3.787 1.597 6 2
RbsAs; 409652 4.10 239 0.72 8 3.763 1.842 2
NaCspAs; 423080 1.26 223 0.77 11 1.548 0.600 1 1
CsyAsg 409382 2.57 215 0.64 11 0.660 0.891 1 1
RbysSbgSn 300212 5.32 145 0.65 9 5.817 1.183 5 1
CdCssAsy4 423081 1.94 138 049 4 4.720 3.253 3 2




KBayAss: Native Defect Energetics and Predicted Free Electron Concentration
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Figure S1: Crystal structure, defect energetics, and carrier concentrations: (a) Formation energetics of native
defects in KBagAss reveal that under K-rich growth conditions, the antisite donor Bayk self dopes KBasAss
n-type. (b) Predicted free electron concentrations in self-doped KBagAs; ranges from ~10'® cm=2 at 600K
to ~10* cm~—3 at 1000K.



List of Zintl Pnictides in ICSD

Numbers in parenthesis are the ICSD numbers.

AssRh (034052), As11Css (412873), As3Cay (252055), AsCa (026263), AseRu (000994), AsoNa (182161),
AsIn (043973), AsIn (156105), As;Css (412598), AsyCus (041169), AsoFe (065168), As3Co (009188), AsRb
(412594), As7Rbs (409652), AszRbs (412597), As11Ks (036591), AsSb (042576), AssMo (016820), AseZn
(002021), AsyGe (610601), AssSr (041831), AssSr (611440), AsaNb (018143), AsaNb (081218), AssCa
(086400), AszBa (086402), AsyNag (409658), AssSrz (100110), AsGa (043951), AsGa (043950), AsgSi
(611405), As2Si (024801), As2Ni (076940), AsoNi (034851), AsaNi (042569), AsaSra (083353), AsaCr (043898),
AsoCu (610303), AsZn (427612), AsaCd (016037), AsoCd (020518), AsoTi (611500), AsCd (000432), AssSry
(402110), As;4Bag (001404), AsoPt (056021), AsSr (026264), AsoV (611574), AsoZr (168665), AsyKs (412596),
AsoW (611576), AsoNag (421420), AsoTa (044069), AsyTa (107966), AszCag (043876), AsgCsy (409382),
AsCs (412595), AsLi (026472), AsyPd (043101), AssMoy (043184), AssWo (043185), AsiiRbs (412872),
AsNa (610971), AsNa (182159), AsHf (610636), As2Co (610039), As2Co (610034), AsgRbs (409381),
As;Mg (001079), AsyBa (414139), AsoRh (611271), AspLa (280294), AssLa (610769), AsLa (098427),
Asz V5 (611571), AsK (409653), AsyNas (182165), AszLis (409657), SboTi (651676), RhSbs (659978), AgsSh
(064716), AlSb (107877), RuSbhs (042608), KSbs (080945), SbaSr (052307), ShoZr (042878), InsShs (640434),
CdSb (620395), LaSbs (641892), Cs3Sb; (092473), KSb (056529), BasShy (280022), BasSby (052693),
AsSb (042576), SbyZrs (189947), SbipZnis (159092), NiSby (646409), LisSb (100020), CoSbs (076120),
CoSby (063553), BaShy (409517), MosSb; (173974), MosSby (164763), Cs5Sbs (412155), HfShy (066780),
HfSbs (638876), AuSbs (043504), CsSb (014031), CsSb (412154), LaSb (044806), NbShy (645350), Caq1Sbig
(000433), RhSbs (044716), RbsSby (280591), SbigZri; (280817), CaSby (000862), RbSb (014030), HfsSbhg
(413979), SbZn (043265), RbSby (419402), K5Sby (056530), SbaY (651733), SbeTa (052311), ShoTa (651600),
AuSb, (612288), PdSby (043102), SbsSry (032033), SbigSri; (659275), CrSby (042601), CrSby (088093),
Cs4Shy (092474), Cd;3Sb1p (260098), Baj;Sbyp (413518), SbSn (154085), ShoV (052331), BaySbs (061089),
CdgSbs (420110), PbSb (648506), SbesZnss (418213), PtShy (057470), NaSb (026473), BaSbs (049000),
FeSby (151397), FeSby (186639), GaSb (103952), GaSb (041982), InSb (659364), InSb (655298), InSb
(010021), InSb (156996), SbrZng (238947), BijpSri1 (659276), Bai1Biig (051797), BiHf, (168286), BiCs
(055067), BiNa (058816), BiHf (616683), BiT1 (058864), BaBis (058634), BiRb (055066), Bi;K (055068),
BipK (058794), Bij4Rhg (245517), BijsRhs (195777), BiNi (058820), BizZr (042880), BisSr (058858), BisRh
(058854), Bi;Rh (617009), BiLi (616780), BiSn (058857), BiSn (160382), Bi;oCay; (000434), BizCa (659277),
BisRb (150969), BizRb (055069), BioCs (058771), BioCs (055070), BagBis (170218), BiK (055065), BigSry
(106329), BisPt (077111), BisPt (058846), AusBi (052284), BiaCss (240017), AsoGaKs (300142),



Contd...

Numbers in parenthesis are the ICSD numbers.

As;CdaGe (042132), AsPbsZrs (604204), AssInoKo (300198), AsyKoPt (610762), AsyCsoPd (069647), AsSbsZrs
(611352), AseCasGay (000027), AspLaPdy (192474), AsyPdaSr (047170), AseCszIng (411989), AsgBaPty
(062519), AsgInsKy (071244), AsoKoPd (032009), As;RbaZny (237457), AsisLaRuy (610778), AlyAs;Nay
(300193), AsyKoNi (300120), AspBaPt (405112), Asy4CdCsy (423081), AsoBaPd (405110), AspCuY (412550),
AsoBaCus (236307), AsyPtRbs (107529), As;GasNay (300194), AssCag Zny (429152), As,BaPd, (061196),
AsyBaPdy (036377), AsoBaPds (190705), AsSnsZrs (656301), AssBasCda (420833), As,CusSr (610366),
AsSraZny (262413), Asy,CsiZn (423082), AsyCaPdy (604341), AsioFesLa (168584), AsyCaNiy (023004),
As3GasKs (300195), AsgPt,St (062518), AszLaSi (039160), AssLaSi (068205), AsCaRus (609914), AsyBazCds
(424761), As,GaRby (300143), Asy;CarsGa (071176), As;CsoNa (423080), AgAssLa (420609), AssBasK
(414140), AsyBagLiy (280027), Asy;BaszZny (424760), CasInaShg (036467), CseoPtSby (658700), SbySnsSr
(165617), AlCay4Sbi; (033266), AuShTI (391381), CaMnShs (052705), BaPdSbs (405111), LaPdShs (658217),
In.K4Shg (071245), MnysRbrShio (237459), BagCdaShy (173685), CrLaShs (083907), LaRuSbis (641783),
LasSbsTi (080907), NizShoSr (646442), HfsNiSby (195051), GaKaSby (053579), FeyShoSr (658733), HfLasSbs
(083906), MnSby;Sr14 (075939), CdgSbiaSr1; (418887), CayyInShy (042371), InyKaSbs (300197), NiShyZrs
(260035), BaMnSb, (100024), AIKSby (300157), MnShsSr (643539), CdsSbs Ty (076500), AgSboY (190094),
Bai1CdgSbis (418886), GasK,Sbs (300196), HE;PdSby (195052), FeLaShy (657985), AloNa;Shs (048168),
BasLisSby (428114), BasLisSby (615946), Al,SheSrs (062304), CajoMgsShy (171162), RbsSheSn (300212),
TnsK10Sbe (056323), InShoSr11 (240900), AlsCasShg (183853), Al,CasSbg (060146), ShSnTi (097545), NagSb, Tl
(096942), AgLaSbs (095222), CoLaSbs (419540), GaRbsShy (300135), PdaSbySr (061195), MnyShigSrar
(280280), BaCdShs (052683), BasInaSbe (062305), Cagy MnySbys (281257), Cag; MnyShys (416972), PbsSbZrs
(604080), CoLaShy (657990), LaNiSh, (658208), BaPd,Sbs (061197), LazShsZr (083905), InsNasShs (300192),
LisSbsSrs (025307), CagsMnSby; (059710), PdSbrZrs (426314), ShySrZn (010001), CagiSbisZng (429153),
BaRusSbys (616049), CasGasSbe (036466), CuShY (153572), LaNiSb, (249473), CsoPdSb, (658702), AuLaSh,
(082589), CsoInyShs (056387), BaFeyShys (658735), GaKSby (300202), CuLaShs (658225), RuySbyaSr (042962),
InsSbeSts (036468), InoRboSby (083663), BasCdaShy (420834), GaKSby (300158), Al,K»Shy (052627),
Ban; CdySbys (173283), Al,NayShs (052628), BasSbeSns (082529), BiysCasy Mny (416520), BioCsoPd (658703),
Bi;; MnSry4 (106328), BaBisMn (615787), BaBisZn (058638), BisMnSr (100025), BayBijsCds (240338),
Biy CsoNi (658704), Biy; CarsMn (106319), Bi;GaLa (165559), BisCaMn (010454), BisCsoPt (658701), BiysCd,Sra;
(173284), BisLaLi (415728), BisKeZn (238106), BisLasMg (415727), BioSrZn (041924), BaBi,Cd (058635),



Contd...

Numbers in parenthesis are the ICSD numbers.

BisLasSc (416609), Bi,CdSr (058764), BasBisLis (428115), BigInaSrs (415576), BisLasMn (173362), Bay4Biy; Mn
(106304), AuBisLa (238704), BisCasPd, (412563), As;BaRus (609861), AssSnaSrs (262646), AsyCdSro
(422940), As;CoHfs (085884), As,CosLa (610073), AsyGaKso (300142), AsyGazKs (040206), As;NbRby
(380111), AsyCs3Ga (300115), As;BayTi (380115), As;MggNirg (078834), AsFeNa (163143), AsFeNa (187137),
AsFeNa (187136), AsHIND (424124), AsMgPt5 (610830), As;MgRhg (089611), As;KgSns (071009), AssLaRus
(602111), AsLiZn (074504), AsyHgK, (402573), AlAs;Cas (606012), AssCsZny (262030), Al;AssKy (300121),
AssIngKy (300198), AsyCdK, (300190), AsBeNa (100091), AsPdSr (404723), AsFeLi (246338), AsFeLi
(042331), AsFeLi (166457), AsFeLi (187131), AsFeLi (187132), AsFeLi (187133), AsFeLi (168206), AsoKoPt
(610762), AsyGaNag (300276), As;CazGa (060126), AssBRbs (402082), AlaAs,Sry (423787), AgaAssSr
(424309), AssRbaZns (250688), AsoBCss (300122), AsCaPt (060828), AsoHINi, (610651), AsCuKs (043936),
AsoKRhy (031474), AsaCusK (059207), AssNasSn (656058), AssBaCuy (089628), AssLasMns (429102),
AsoCsRhy (610296), AsMnNa (026461), As,CssIng (280723), AssBasIn (402338), AsoCdySr (023249), AsoCsFey
(074877), AsKMn (060745), AsaSrZns (023248), AsaCsaPd (069647), AsaRuaSr (165118), AsgCasGag (000027),
As;BK3 (300105), AspCaCos (609899), AlyAs;Ks (060950), AsgKioSna (409486), As,BasCd (422941),
AsyCusKs (032015), AsoBaCos (609848), AsaCooSr (610122), AspLaPds (192474), AseGagSr (422527),
AsoPdsSr (047170), AseBaCug (079256), AsyBaCra (609849), AsozCugySry (251516), AsCaCu (049741),
AsgBaCoyo (092463), AssNigY (611100), AsyGasSrs (423785), AsgCsrIng (411989), AlzAssBag (425292),
AssRhoSr (417001), AsaRhoSr (417002), AsCdK (609963), AsyGeaSrs (016454), AsgBaPty (062519), As;CsRug
(610297), AsgCasSna (061037), AseIngKy (071244), As,CuKs (040699), AsoPtoSr (418156), AsyPtoSr (181396),
As3NizZrs (611109), AsCdNa (609968), AsCdNa (009571), AsCoHf (406953), AsyBa3Sis (041183), As;CdyNa
(262035), AsAuCa (404725), Asi2SnsSris (195752), AsoKoPd (032000), AssInoKs (300199), As;CdyRb
(262037), AszHIf;Nis (610649), AlAsyCssz (300113), AlyAsyBag (423779), As;RbsZny (237457), AsgGeaNaqq
(300187), AssCasIn, (061336), AsisLaRuy (610778), AsKSn (040815), AlyAs;Nay (300193), AsoInNa (300139),
AsCoLi (107932), AsyKoNi (300120), AsoBeK, (300111), AsoFeoK (031473), AsPtY (044047), AsyBaPt
(405112), AgAsK, (001154), AseBaZn, (012146), AseBaZns (417000), AsyLaRhs (610777), As;NaySn (073307),
AsoRboSn (071223), AssNaZng (262036), AssBaCug (066017), AsyBaNip (164196), AseoBaNiy (609856),
AsoFesSr (163208), AsoFesSr (610527), AssCssSi (065716), AseBaPd (405110), AsgNaqoSiz (300188), As;Co12Mgs
(094408), As>CuY (412550), AsyBaCus (236307), AsAuBa (420341), AssCdsRbs (290262), AssRbsSi (300191),
AsoPtRbs (107529), AssBaRhsy (416983), As;CrsRbs (195012), AssSiSry (611409), AssCusSr (089626),



Contd...

Numbers in parenthesis are the ICSD numbers.

As3GagNag (300194), AsaCseSn (071226), AsigCagiZng (429152), AsLaPd (056974), AsaBaGasy (380478),
AsoBaPd, (061196), As;BaPds (036377), AssBaPds (190705), AssCssGe (065718), AsyK;Ta (380110),
AsyCagNipy (609908), AssCaFes (427443), AsLaRh (095191), As;CazGes (016455), AssBasCdy (420833),
AsoCusSr (610366), AsAuNay (023254), AsgBagSny (411652), Asp;NaSny (082366), AsyBasGe (026468),
AssLaZng (261981), As;KoNijo (300138), AssSroZns (262413), AsHfRu (610654), AsHfRu (610655), As-
PdZr (092440), As,CaCuy (032619), AsyGeKo (071222), Asy4CsiZn (423082), AsBaPt (059192), AsyNisSc
(611064), AsiBasSi (026467), AsKZn (043985), AsKZn (010459), AsyCaPdy (604341), AssKSi (040426),
AsioFesLa (168584), AsMnRb (089596), AsRuZr (035593), AgsAssKs (032016), AssCaFey (260320), As-
NaZn (160956), AsgCsoNby (281086), AssCsgIn (300145), AsoK,Zn (409919), AsoSnaSr (082371), AssSnoSt
(611428), As;MgSi (182367), As;RbZny (262038), AsCuNag (043937), Al AssCag (060161), AsoBaFes (180480),
AssBaFes (166020), AgAsCa (010017), As3CdyK (262032), AssRhgSr (089613), AsoBeaMg (609872), AssSiaSrs
(016453), As,CaNis (023004), As;GasKs (300195), AssCaGas (422526), AsBaCu (041705), AsLiMn (060739),
AsLiMn (192816), As3NisSr (033915), AsyCooK (610072), AspNigZr (611111), AssBaNig (033919), AsgPt4Sr
(062518), AsyNiZry (068141), AsyCaMns (609906), AsySrsTi (380113), AsgNajpSny (040559), AssLaSi
(039160), As3LaSi (068205), As;SnaSts (428136), AssSnaSrs (428135), AssK7Nb (380109), As;CdyCs (262029),
AsyCaRuy (609914), AsoNiaSr (611078), AsaBagZn (421423), AsCaPd (072349), AsyBasGe (035151), AsyBazCds
(424761), As,CaRhg (089612), Asy;CaFey (192310), AspCaFey (166017), AspCaCdy (609896), AssMngSr
(049020), AgAsBa (008278), AsyBaszSny (030702), AssBaMny (041794), As;GaRbs (300143), As;iCaisGa
(071176), AsaFesRb (167329), AgAsSr (049742), AlAsyNag (063149), AszLaNis (414080), AsBaPd (404724),
AgAsMg (655132), AsoCsaSi (071225), AsaRboSi (060617), AgAssLa (420609), AsBeLi (609869), AsyCasSis
(016456), AgAsNay (049007), AsyCaZn, (609920), AsgMgysRh; (094391), Asy;BaCds (030917), AsCuLisg
(043938), AsTiZr (186253), As;KoZns (250687), AsyCanCd (422579), AsyCayCd (422578), AssKsPbs (055419),
As7NijoYs (611099), AsyGeSry (610619), AssBagIng (161775), AssNagTi (073310), AsCsMn (040573), AsoCraSr
(610273), As;GeMg (182368), AsHgK (010458), AsPtSr (059187), As;LaNiy (068147), AsyLaNiy (610772),
AsyAuK; (040698), AssBaGes (026417), AssBesCa (609867), AsCuMg (610335), AsCuMg (412296), AsyBasZn,
(424760), AsCuSr (107943), KsSb4Sn (044679), CasInaShg (036467), CsGaShs (300156), Cs2PtShy (658700),
LaNiSh (079979), AusBaShs (416298), Sb4SnsSr (165617), MnSbaSrs (165582), CasCdSbs (173172), AlCa14Sbi,
(033266), CusSba Y3 (658636), CaMnSby, (052705), BaPdSb, (405111), MgNisSb (104841), LaPdSh, (658217),
InyKsSbe (071245), MnyosRbrSbis (237459), ShySrZns (012152), BagCdaShy (173685), BaRuaShy (188980),



Contd...

Numbers in parenthesis are the ICSD numbers.

BaPtSb (059186), NasSbsSn (076495), CaPtSbh (060830), CrLaSbs (083907), LaRusSbys (641783), KMnSh
(089591), LasShsTi (080907), AuzK3Sby (078977), BeNaSh (100092), CsMnSh (627028), BaPt,Sb, (195017),
NiySh,Sr (646442), Hf;sNiShy (195051), CusNaShy (059206), GaKsSbs (053579), FeySbyoSr (658733), CaMnyShs
(163778), CuMgSb (077364), CuMgSb (412294), MnSb;;Sr14 (075939), CdgSbioSri; (418887), AuLaSh
(251686), LiSbZn (042064), InNazSb, (300140), Cay;InShg (042371), CagPdsShy (416139), CdNaSh (012159),
AusSb.Ys (000957), CuHf,Sbs (093243), LiSbSn (603169), LisPtSb (044895), MgNiSh (044925), InyK,Shs
(300197), GaHf,Sbs (189076), LaPd,Shy (189724), BayGaySbe (060583), HgKSb (056201), NiShyZrs (260035),
BaMnSb, (100024), Fe;NaSb,s (246577), NagSb,Sn (655768), CuSbsZra (195058), LaShSc (427126), CuSbrZry
(427673), KSbSn (040816), AIKSby (300157), AlCsgSbs (300128), MnSh,Sr (643539), AgShyY (190094),
AlCa3Sbs (036363), MgPdSh (044825), Bay; CdgSbyy (418886), GagKaShs (300196), LiMnSh (642150), Mn-
NaSb (060735), Hf;PdSh; (195052), FeLaShy (657985), FesLaSbys (053490), Al;NasSbs (048168), CuyShoSr
(041923), CaCuSb (042137), RuSbZr (107126), Al,SbeSrs (062304), CoSbZr (108317), RbsSbeSn (300212),
BaSh,Zny (032020), InsK10Sbg (056323), InSbeSry; (240900), NiSbY (105331), AlyCasShg (183853), AlyCasSh
(060146), NiSbZr (408195), Hf,PdSbs (195060), NiShZr (162585), NisSbZr (076703), K5ShsSn (656024),
GazNasSbs (063617), CaCdaShy (012151), AuzRbsShy (078978), NagSb,T1 (096942), CuLisSb (053300),
AusLasSby (612105), CoLaSbs (419540), AuLisSb (058529), NigSb,Zrs (087995), CuK4Sb (053298), LiySbZn
(001243), BaCd,Sby (032021), NiSbgZrs (195053), GaRbySbs (300135), Cs¢GaSbs (300216), PdySb,Sr
(061194), Pd,ShySr (061195), CdyK11Sbs (425646), MnySbygSra; (280280), BaCdSb, (052683), BasInaShg
(062305), AgLisSb (052589), Cag; MnsSbys (281257), Cagy MnySbys (416972), LaPdSb (641676), BasIn,Shg
(195087), CoLaShy (657990), LaNiSby (658208), KSbZn (044680), KSbZn (012161), BaPd,Shy (061197),
BaPd,Sb, (604350), LagNiSh (427930), CugLasSby (658637), HfRuSb (107125), CaShyZny (012150), InpNasSbs
(300192), AuLiSb (107996), Ca;sMnSby; (059710), PdSbrZrs (426314), SbySrZn (010001), Cag;SbysZng
(429153), AgBaSb (056981), CoHfSh (108294), NaSbhZn (160957), NaSbZn (012154), PdSbZr (092441),
BaRuySbys (616049), RuySbySr (188979), AgCaSh (056982), PtShSr (059185), CasGasSbg (036466), CuKsSb,
(032032), CuSbyY (153572), AlRbgSbs (300217), PdShsZrs (426315), KioSbeSny (057401), RbySbsZns
(290263), LaNiShs (249473), MgPtSb (044826), CsyPdShy (658702), AlBasShs (032728), AuLaShs (082589),
CsInySbs (056387), BaFeyShys (658735), MnySbaSr (416094), GaKSb, (300202), KSbsTly (093048), CuLaShy
(658225), CuShSr (053339), HfNi,Sb (638718), BaMnsShs (032019), Li;PdSh (044816), BaCusSbs (236308),
BagGaSbs (060124), MnRbSb (643395), BaGasShy (280662), BaCuSb (057020), CagShyZny (052787),



Contd...

Numbers in parenthesis are the ICSD numbers.

AgNaySh (010010), RugSbyoSr (042962), AuCaSh (052662), InaSheSrs (036468), AgK,Sb (001155), CAKSh
(620064), GaShsSrs (065055), CdaSbaSr (012153), SheVeZra (408565), PtSbY (649578), AuNaySh (023255),
InyRbyShs (083663), BayCdyShs (420834), MgSh,Si (237071), AgMgSh (187150), AgMgSb (187151), Ag-
MgSh (187149), CaFe,Shy, (248622), GaKSby (300158), AlKySbs (052627), AlSbsSrs (052652), CuyKSby
(602179), BaySbyZn (421425), AuK,Sb (380340), CsFeySby (658698), BeLiSh (616318), Bag; Cd,Sbys (173283),
AgsSb,Sr (424311), AlyNaySbs (052628), BaySheSns (082529), BiisCag Mny (416520), BiyCsyPd (658703),
Biy; MnSry4 (106328), BiyCaMny (041791), BaBisMn (615787), BiPdY (616964), BioK,Zn (192439), BayBisCds
(416446), BaBi,Zn (058638), BiMnNa (060736), BiCuMg (058774), BisLasPts (616774), BiMgNi (076253),
AgBiCa (416283), AgBiCa (659377), BiPd,Y (058842), BiK,Sn (107616), BioMnSr (100025), BigCagMny
(008157), AlyBigCas (036364), BijoCsi4lng (410420), BigKioSns (300261), AgBiLis (057350), AuBiNay
(261790), AuBiCa (248679), AuBiCa (248676), Bai;Bi;4Cds (240338), Bi,CsyNi (658704), BijyCaqqMn
(106319), BigCagZn, (008158), BaBiCu (106303), BigCagCd, (058760), BiNiY (058826), BiCsMn (616575),
BiCaCu (057018), Bi,GaLa (165559), Bi,CaMn (010454), AuBiLiy (261785), AuBiLiy (058400), BayBiyZn
(421424), BiyCsyPt (658701), BiysCdsSra; (173284), BiMnRb (616824), BigIngNag (413312), AgBaBi (056978),
AuBiK, (380341), BiKMn (601586), BisK¢Zn (238106), BigCdsSre (058763), BipSrZn (041924), BiCuSr
(058777), BaBiyCd (058635), BisPdySr (416300), BiyPd,Sr (604338), BigIngK 11 (413314), BasBisIng (054853),
BisLasSc (416609), Bi,CdSr (058764), Bi;LaNiy (616770), BigInySrs (415576), BisLazMn (173362), Ag-
BiSr (057019), BisCusLas (167250), AgBiK, (001156), BiMggsSiss (201431), Bay4Biy Mn (106304), BiLaPt
(248481), BaBiyPd, (416299), AuBisLa (238704), BisCasPd, (412563),
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Crystal Structures of Candidate Zintl Phases
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Figure S2: Crystal structures of candidate n-type dopable Zintl phases predicted to exhibit high thermo-
electric performance (Table 1 in main text). The covalent pnictogen-pnictogen (Pn-Pn) bonds, which are
part of the anionic framework, are indicated by arrows. Additionally, in most of these structures, the cations
are highly electropositive alkali or alkaline elements (Li, Na, K, Rb, Cs, Ba).
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Crystal Structures of Candidate Zintl Phases
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Figure S3: Crystal structures of candidate n-type dopable Zintl phases predicted to exhibit high thermo-
electric performance (Table 1 in main text). The covalent pnictogen-pnictogen (Pn-Pn) bonds, which are
part of the anionic framework, are indicated by arrows. Additionally, in most of these structures, the cations
are highly electropositive alkali or alkaline elements (Li, Na, K, Rb, Cs, Ba).
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