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Table S1 Loaded reaction compositions and refined compositions obtained by single crystal X-ray

diffraction in the Ir-Cd-Cu system.

Samp Nominal  Refined EDS Composition =~ VEC Mai  IrsCds Element CuO
iti .. . n 1 al
le Compositi Composition (atomic %) . (I4/mm
code " . phas Cd m)
(atomic %) €
S1 IrsCday Ir16.33Cds3.67 Ir16.0001yCds3.91(1) 1.96  +
S2 IrsCd3sCus  Ir7252Cdss.e6Curt  Iro.1s0)Cdssos0Curzs 191 + +
02 0)
S3 IrsCd37Cus  IreessCdsssooCurs  Ir7.07)Cdssos)Cugog 192 + +
35 1
S6 IrgCd36Cus  Irs474Cd77.800Cuts.  Iresso)Cdrros)Cuiso 183 + + +
716 &(1)
S4 IrgCd33Cus  Irs717Cd79.040Cuis.  IressyCdrrosyCuis; 185+ + +
243 21)
S5 IrsCdzoCuiz  Irs.164Cd79.461Cu1s.  IreasyCdr7.170yCurez 185+ +
374 5(1)
S7 IrsCdsoCuy - Ir16.6001)Cds2.191yCui 2 +
(1)
S8 IrsCd39Cup - Ir15.951)Cds2.201)Cui 7 + +

6(1)

*Two unidentified extra peaks were observed for S8 at 26 = 34.9, and 44.9 deg.

e/a for Ir, Cu and Cd was adopted from Mizutani et al. (Ir =1.60VEC, Cu =1VEC, and Cd =2.03VEC).
(Mizutani & Sato, 2017)
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Table S2 Loaded reaction compositions and refined lattice parameters obtained by powder XRD data.

Sample  Nominal lattice parameters (A) Space
code Composition Group
S1 IrsCday 14.8582(9) 15.9929(10) R 3

S2 IrgCds3Cus 19.9487(10) F 43m
S3 IrsCd37Cuy 19.961(7) F 43m
S6 IrsCd36Cus 19.7296(19) F 43m
S4 IrgCd33Cug 19.741(3) F 43m
S5 IrsCd2oCui2 19.639(2) F 43m
S7 IrsCd4oCuy 14.8402(3) 15.9931(4) R3

S8 IrsCd39Cu 14.8383(4) 15.9860(5) R3

Table S3 2x2x2 superstructure of y-brass related phases with isolated cluster units (Cubic space

group: F 43m).

Compound cF... Cluster types*

(Fe,Ni)Znss 408 Y beely a-Mn/y(-CC) Ti,Ni

(Lidin et al., Ty (Fe, Ni)fS,'SJ'OHan Zn,0 (Fe,ND)9TZn, 5

1994)

Ir7+75Zno7.115 406- vy beely a-Mn/y TixNi

(Hornfeck et 403 r9TZn,, (CCOTOH 7, Zhyo_as Ir{TZn,g

al., 2004)

Irs.608Cdss3s6  403- v bee TioNi Y

Cuz.584 (S3) 404 (Cu, Cd)éT,OTCdg)EI;-I,CO CuC(Cu, Cd),CdSE(Cu, Cd)2Hcd IrgTCdgg.Co oI Cd)gTCdgﬂr'
Ir5873Cdgi.109 411 Y a-Mn Ti,Ni v

Cuis.es0 (S4)

Cult%" (Cu, Cd)9TCd S

Cu$C(Cu, €d)9Tcd,°

(Cu, Cd)2"1r{Tcd§

Cd 2P0 (Ir, €d)9T

*Cluster types are presented around the high symmetric points of the unit cell.
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Figure S1 Image of the broken quartz tubes after heat treatment. Some amount of elemental
cadmium vaporized and condensed on the inner wall of quartz tubes confirmed by SEM-EDS

analysis.
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Figure S2 Measured compositions of Ir-Cu-Cd alloys with two closely y-brass related phases are

having the same space group (F 43m). Additionally, the binary phases are represented with sky blue

color (in the CuCd & IrCd system).
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Figure S3 Profile fit for the loaded composition IrgCds; (S1) (using Jana2006).
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Figure S4 Profile fit for the loaded composition IrsCdssCus (S2).
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Figure S5 Profile fit for the loaded composition IrsCds7Cus (S3).
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Figure S6 Profile fit for the loaded composition IrsCdssCus (S6).
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Figure S8 Profile fit for the loaded composition IrsCd2oCuiz (S5).
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Figure S9 Profile fit for the loaded composition IrgCd4Cu; (S7).
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Figure S10 Profile fit for the loaded composition IrsCdzoCu, (S8).
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Figure S11 SEM Image with EDS distribution maps of loaded composition IrsCda4; (S1) (Colour

Code for all samples: Green colour, Ir ; Blue colour, Cd; Brown colour, Cu) (Scale: 9um).
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Figure S12 SEM Image with EDS distribution maps of loaded composition IrsCdszsCus (S2) (Scale:
10 pm).
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Figure $13 SEM Image with EDS distribution maps of loaded composition IrsCdssCus (S3) (Scale:
10 um).
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Figure 514 SEM Image with EDS distribution maps ot loaded composition IrsCdsgCus (S6) (Scale:
10 pm).
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Figure S15 SEM Image with EDS distribution maps of loaded composition Ir8Cd33Cu8 (S4)
(Scale: 10 pm).
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Figure $16 SEM Image with EDS distribution maps of loaded composition IrsCd2oCuiz (S5) (Scale:
20 pm).
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Figure S17 SEM Image with EDS distribution maps of loaded composition IrsCdsCu; (S7) (Scale:
10 um).
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Figure S18SEM Image with EDS distribution maps of loaded composition IrsCdsoCu, (S8) (Scale: 8
pum).



