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1. Calculated results from Rietveld refinements of XRD spectrums

Table S1 Results from Rietveld refinement for Zn; yCdSc) 0,013 (x = 0 to 0.15) samples.

Sample Main phase: Zincite Secondary phase R-Values
Space | Lattice Cell Wit% - Spac | Lattice Cell Wit% -
group | parameters (A) Volum | Rietvel | e parameters (A) Volum | Rietvel
a b c e(A) | d(%) | goup | a b c e(d) | d(%) |Ry | Ry | GO
» F
ZnScy 020103 P63m | 3.2 | 3.2 | 52 | 47.59 99.440 | 1213 9.8 [ 9.8 [ 9.8 | 9545 0.560 29 | 10. | 3.62
c 5 5 0 4 4 4 5 6
Zny45Cdg0sSco02019 | P63m | 3.2 | 32 | 5.2 | 48.38 99.276 | 1213 9.8 [ 9.8 [ 9.8 | 9535 0.724 3.6 | 8.6 | 237
3 c 7 7 3 4 4 4 6 9
Zny4Cdy1S¢0.0201 .03 P63m | 32 | 32 | 52 | 49.18 99.683 | 1213 9.8 [ 9.8 [ 9.8 | 956.5 0.317 35 [ 74 | 209
c 8 8 5 5 5 5 4 1
Znyg75Cdg 1258¢o 020 | P63m | 3.2 | 32 | 5.2 | 49.33 97.817 | Fm3 46 | 46 | 4.6 | 103.33 | 2.183 38 | 89 | 236
0 c 9 9 5 m 9 9 9 1 9
ZnysCdy15Sco02010 | P63m | 3.2 | 3.2 | 5.2 | 48.98 93.392 | Fm3 46 | 46 | 4.6 | 103.18 | 6.608 3.6 | 88 | 244
3 c 8 8 4 m 9 9 9 1 0

Table S2 Results from Rietveld refinement for Zng 9Cdy 1ScyO1+1.5¢ (y = 0 to 0.04) samples.

Sample Main phase: Zincite Secondary phase R-Values

Space | Lattice parameters Cell Wt% - Space | Lattice parameters Cell Wt% -

group | (A) Volume | Rietveld | group | (A) Volume | Rietveld

a b c (A% (%) a b c (A%) (%) Rep | Rwp | GOF

ZnyCdy ;0 P63mc | 3.28 | 3.28 | 5.25 | 49.06 100 - - - - - - 2.89 | 9.69 | 3.35
Zny9Cdy1S¢o0101015 | P63me | 3.29 | 3.29 | 5.25 | 49.14 100 - - - - - - 353 ( 770 | 2.18
Zny9Cdy1Sc 0103 | P63me | 3.29 | 3.29 | 525 | 49.18 99.683 1213 9.85 | 9.85 | 9.85 | 956.5 0.317 3.54 | 741 | 2.09
Zn9Cdy1S¢00301 045 | P63me | 3.29 | 3.29 | 5.25 | 49.18 99.059 1213 9.85 | 9.85 | 9.85 | 955.2 0.941 3.57 | 8.08 | 2.27
Zny9Cdy1ScosO106 | P63mec | 3.29 | 3.29 | 525 | 49.10 98.618 1213 9.85 | 9.85 | 9.85 | 954.5 1.382 3.57 | 8.08 | 2.27




2. Parameters used for Callaway model

Table S3 An overview of the parameters used in Callaway calculations.

Sample ZnSco 020103 | ZnggsCdo0sS€0.0201.03 | Zno9Cdo.1S¢0.0201.05 | Znos75Cdo.1255¢0.0201.05 | Zno.55Cdo.158¢0.0201 .03
6/K 400 400 400 400 400
V/ms-! 3097 3097 3097 3097 3097
KA 230 1600 3200 3900 2900
B/K-Ss-l 0.015 0.015 0.015 0.015 0.015

L/m 1x 107 3% 10° 4.5x10° 4x 10 3x 10
Sampl

Zn9.9Cdo.15€0.00601.00

Zn.9Cdy.15¢0.0201.0

¢ 9 ZnyoCdo.1S¢0.0101.015 | 3 Zny.9Cdo.1S¢0.0301.045 Zn5Cdy.15¢0.0401.06
0/K 400 400 400 400 400
V/l’nS'l 3097 3097 3097 3097 3097
a/K-4s! 3050 3100 3200 3300 3400
[5/K‘5S'1 0.015 0.015 0.015 0.015 0.015

L/m 5% 10¢ 5% 106 4.5% 10¢ 4x 100 3.5x 106




3. Calculated phonon density of states for Zngg;5Cdy 1250 and ZnO by DFT calculation
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Fig. S1 Calculated phonon density of states for Zn g75Cdg 1250 and ZnO by DFT calculation



4. Supplement TE properties

(a) B ZnAlo.0201.03 by SPS [27]
0 ZnAlo.0201.03 by SPS after annealing
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Fig. S2 TE properties of the conventional Zng ¢sAlg 20103 samples and new Zng 9Cdg 1S¢).0201.03
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samples under the influence of annealing in air at 1073K for 72 hours.



