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Table S1: Atomic posztzonsfrom Rietveld reﬁnement of synchrotron XRD data.

Cu(oct) 0 0.000(10)
Fe(oct) 0 O 0.5 0.01(2)
Fe(tet) 0 0.75 0.125 0.011(1)

0 0 0.010(1) 0.2479(8) 0.008(1)
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Table S2: LCF Results of TXM samples.

R-factor % %/Fe Reduce R-factor %Cu Reduced

State " oiioff reqiy ) 2@ gae cuost ay CUQ e

ASs

. 0.03 9% 3.8 0 4E-3  0.07 100 0 3E-3
synthesized

Partially

discharged 0007 72 17 10  9E-4 003 21 79 4E-4
(1.5V, 2.1e-)

Fully

discharged  0.01 28 12 60 1E-3 0.04 13 87 5E-3
0.5V, 7.3e-)

Discharged,

then Charged 0.01 55 22 23 3E-4 0.03 10 90 4E-4
(3.5V,34¢e-)



Figure S1: Electrochemical Data for Electrode C. Discharged at 80 mA/g to 1.0 V, then
charged to 3.5 V, held at 3.5V for 2 hours.
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Figure S2: Electrochemical Data for Electrode D. Discharged at 80 mA/g to 1.0 V, then
charged to 3.5 V, held at 3.5 V for 2 hours, then discharged again to 1.0 V
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Table S3: XAFS Fitting parameters at Cu K - edge:

Sample R-factor  E(0) S02 Path N Nnano R

As-synthesized 0.013 -1+41 06+0.1 Cu-0 4 24+04 1.96 + 0.02
02+0.2 Cu-0 2 04404 2.20 +0.02

6+2 Cu-Fe 1 6+2 2.97 +0.02

1.8V 0.048 8+1 04+02 Cu-Cu 12 5+2 2.56 +0.02
24+05 Cu-0 1 24+05 1.94 +0.03

6+2 Cu-Fe 1 6+2 2.95+0.03

3.0V 0.031 2+2 03+02 Cu-Cu 12 4+2 2.52+0.03
15+05 Cu-0 1 15405 1.89 +0.03

3.0V, cycled 0.022 4+1 04+01 Cu-Cu 12 5+1 2.52+0.01

1.1+03 Cu-0 1 11+403 1.87 +0.03




Table S4: XAFS Fitting parameters at Fe K - edge, for samples discharged within first

cycle.
Sample fa?t-or E(0) S0? Path N Nnano R
syntﬁ:s-ized 0.008 -4.0+0.9 0.34 +0.05 Fe-0O 4 14+02 1.93+0.05
0.34 +0.05 Fe —Fe 12 41+06 3.46+0.01
0.34 +0.05 Fe-0O 12 41+06 3.55+0.05
0.34 +0.05 Fe-0O 6 20+03 1.95+0.02
0.34 +0.05 Fe —Fe 3 1.0+02 299+0.02
0.34+0.05 Fe —Fe 6 20+0.3 3.46+0.01
0.34 +0.05 Fe-Cu 3 1.0+02 299+0.02
1.8V 0.016 2+1 0.24 +0.05 Fe-0O 4 1.0+04 1.93
0.24 +0.05 Fe —Fe 12 3+1 3.46
0.24 +0.05 Fe-0O 12 3+1 3.54
0.45+0.02 Fe-0O 6 2.7+0.2 1.99
0.45+0.02 Fe —Fe 3 14+01 3.01
0.24 +0.05 Fe —Fe 6 14+05 3.52
0.22 +0.02 Fe-Cu 3 0.66 +0.1 3.01
0.24 +0.05 Fe —Fe 4 1.0+04 3.56
0.45+0.02 Fe-0O 6 2.7+0.2 3.70
0.3V 0.012 35+05 04+01 Fe —Fe 8 3.2+0.8 248+0.01
0.11 +0.07 Fe-0O 4 04+03 185+ 0.07
0.08 +0.09 Fe-0O 6 05+05 2.46+0.2
3.0V 0.018 2+1 0.09 + 0.05 Fe-0O 4 04+02 1.95+0.02
0.09 + 0.05 Fe —Fe 12 1+0.6 3.20 + 0.07
0.09 +0.05 Fe-0O 12 1+0.6 3.56 + 0.02
0.7+0.1 Fe-0O 6 42+06 1.99+0.02
0.7+0.1 Fe —Fe 6 42+06 3.00+0.03
0.09 + 0.05 Fe —Fe 6 05+0.3 3.20+0.07




Table S5: XAFS Fitting parameters at Fe K - edge for samples discharged within

second cycle.

Sample R-factor E(0) Amplitude Path N Nhano R
1.0V 0.017 -3+09 0.06+0.05 Fe-0 4 02+02 195+0.08
0.06 +0.05 Fe-Fe 12 07+06 3.15+0.03
0.06 + 0.05 Fe-0 12 0.7+0.6 3.56+0.08
0.49 + 0.06 Fe-0O 6 29+04 204+0.01
0.49 + 0.06 Fe —Fe 6 29+04 3.00+0.02
0.06 + 0.05 Fe —Fe 6 04+04 352+0.02
0.06 + 0.05 Fe —Fe 4 02+0.2 3.62+0.01
0.49 +0.06 Fe-0 6 29+04 3.69+0.02
03V 0.018 5+4 0.27 +0.07 Fe-0 4 11+03 1.88+0.04
0.14 +0.08 Fe-0 6 0.8+0.4 243+0.08
1.6 +0.7 Fe - Fe 1 16+07 249+0.03
3.0V, cycled 0.031 2+1 0.10 + 0.08 Fe-0O 4 04+03 194+0.02
0.10 + 0.08 Fe —Fe 12 10+10 3.89+0.07
0.10 + 0.08 Fe-0O 12 10+10 355+0.02
0.7+0.1 Fe-0 6 42+06 200+0.02
0.7+0.1 Fe - Fe 6 42+06 3.02+0.02
0.10+0.08 Fe-Fe 6 06+05 3.89+0.07




