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Supporting Information

Table S1. Interatomic distances determined by Rietveld refinement for
the solid solution Zn(GaixAlx)204:Cr¥* (x = 0 —1).2

Zn-0(A) Ga/Al-O (A) zn-Ga/Al (A) Zn-zn (R)

x=0 2.004(6) 1.9770(6) 3.455 3.609
x=0.25 1.9638(4) 1.9740(4) 3.430 3.583
x=050 1.9665(5) 1.9508(5) 3.405 3.557
x=0.75 1.9527(4) 1.9351(4) 3.379 3.529
x=1 1.9506(3) 1.9141(3) 3.354 3.503
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Figure S1. Phase corrected real-space k?-
weighted magnitude of the Cr K EXAFS
across the solid solution Zn(GaixAlx)204:Cr3*
x=0-1)
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Table S2 Structural parameters around Cr3* determined by
fitting the Cr K edge EXAFS.

N roer(A)  r(A) Ar (R) 02 (A?)

(@) x = 0 x%4 = 53.90 R-factor = 0.018
Cr-O 6 1.990 1.9609(8) -0.0284(8) 0.001(1)

Cr-Ga 6 2.945 2.945(8) -0.005(8) 0.002(1)

Cr-Zzn 6 3.453 3.43(1) -0.03(1) 0.003(2)
(b) x = 0.25 x4 = 74.96 R-factor = 0.020
Cr-O 6 2.005 1.966(8) -0.039(8) 0.001(0)

Cr-Ga 5 2968 296(2) -0.01(2) 0.003(1)
Cr-Al 1 2968 2.8(1) -0.2(1)  0.003(1)

Cr-zn 6 3480 3.42(3) -0.06(3) 0.004(2)
(c) x = 0.50 x%.4 = 83.55 R-factor = 0.022
Cr-O 6 1.990 2.009(9) 0.019(9) 0.019(2)

Cr-Ga 2 2945 296(6) 0.02(6) 0.002(9)
Cr-Al 4 2945 287(3) -0.07(3)  0.001(7)

Cr-zn 6 3453 346(2) 0.01(2)  0.004(3)
(d) X = 0.75 x2.q = 47.978 R-factor = 0.030

Cr-O 6 1.990 1.99(1) 0.01(1)  0.005(1)

Cr-Ga 1 2945 290(3) -0.053)  0.002*

Cr-Al 5 2945 291(1) -0.04(1)  0.002*
6

Cr-zn 3453 3.41(2) -0.04(2)  0.004(3)
(€) X = 124 = 99.04 R-factor = 0.034
Cr-O 6 1.997 1.988(1) 0.017(1)  0.001(1)

Cr-Al 6 2877 290(2) 0.022) 0.002(2)
Cr-zn 6 3.358 3.40(1) 0.04(1)  0.004(2)

* indicates parameter was held constant
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Table S3. Degeneracy (N) of Cr3* in each coordination shell across all values of x

First Second Third
Composition coordination coordination coordination
shell (N1 = 6) shell (N2 = 6) shell (N2 = 6)
ZnGay.995Cro.005 O4 N1io) =6 N2ca) = 6 Nz@zn) = 6
N2@Ga) = 5
Zn(Gao.75Al0.25)1.995Cr0.00s04 N1io)=6 N3@zn) = 6
No@ay =1
N2Ga) = 2
Zn(Gaog.50Alp.50)1.995Cr0.00504 N1io) =6 Nz@zn) = 6
No@y =1
NoGa) = 1
Zn(Gao.25Al0.75)1.995Cr0.00504 Nio)=6 N3@zny = 6
No@y = 1
ZNnAl1.995Crg.00504 N1y =6 No@y = 1 N3@zn) = 6
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Figure S2. Phase corrected real-space k?-
weighted magnitude of the Zn K EXAFS
across the solid solution Zn(Gaa-
WAL)204:Cr3* (x =0 - 1).
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Table S4 Structural parameters around Zn?* determined by fitting the Zn K edge

EXAFS.
N rxro (A)  rorr (B)  rexars (B)  Arper—exars (A) 02 (A?)

(@) x = 0 x%q = 53.90 R-factor = 0.018

Zn-0 4 2004 1973 1.978(9)  0.005(9) 0.004(1)

Zn-Ga 12 3455 3453 3.456(1)  0.003(1) 0.004(2)

Zn-Zn 4 3.609 3.607 3.61(2) -0.00(2) 0.001(3)
(b) x = 0.25 x4 = 973.98 R-factor = 0.016

Zn-0 4 1964 1988 1.964(6)  -0.024(6) 0.007(1)

Zn-Ga 9 3430 3480 3.451(4)  -0.029(4) 0.005(1)

Zn-Al 3 3.430 3.480 3.22(2) -0.26(1) 0.002*

Zn-Zn 4 3.583 3.635 3.606(4) -0.029(4) 0.005(1)
(c) x = 0.50 x%.4 = 2542.96 R-factor = 0.030

Zn-0 4 1.967 1.970 1.96(1) -0.01(1) 0.005(2)

Zn-Ga 8 3405 3450  3.48(1) 0.03(1) 0.004(1)

Zn-Al 4 3.405 3.450 3.25(3) -0.19(3) 0.001(3)

Zn-zn 4 3557 3603  3.63(1) 0.03(1) 0.004(1)
(d) x = 0.75 x%,4 = 2157.60 R-factor = 0.032

Zn-0 4 1.953 1.985 1.950(1) 0.035(12) 0.003(1)

Zn-Ga 4 3.379 3.424 3.40(2) -0.01(2) 0.002

Zn-Al 8 3.379 3.432 3.38(3) -0.05(3) 0.002"

Zn-Zn 4 3.529 3.592 3.56(3) -0.04(3) 0.002
(€) x = 1x2.4 = 99.04 R-factor = 0.034

Zn-0 4 1951 1975 1943(1)  -0.031(1) 0.003(2)

Zn-Al 12 3354 3390 3.327(6)  -0.063(6) 0.0012(8)

Zn-Zn 4 3503 3540  3.57(3) 0.03(3) 0.001(2)

* indicates parameter was held constant
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Table S5. Degeneracy (N) of Zn in each coordination shell across all values of x

First Second Third

Composition coordination coordination coordination

shell (N1 = 4) shell (N, =12) shell (N5 =4)

ZnGay.995Cro.005 O4 Nioy=4 Noca) = 12 Na@zn) = 4
N2@Ga) = 9

Zn(Gao.75Al0.25)1.995Cr0.00s04 Nioy=4 Nz@zn) = 4
No@y =3
N2@Ga) = 8

Zn(Gaog.50Alp.50)1.995Cr0.00504 Nioy=4 Naizn) = 4
No@y = 4
NoGa) = 4

Zn(Gao.25Al0.75)1.995Cr0.00504 Ni) =4 N3@zny = 4
No@y = 8

ZNnAl1.995Crg.00504 Nioy=4 No@ay = 12 Na@zn) = 4
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