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S1 The peaks detected in XRD and their corresponding phases

The diffraction peaks at 20 of 19.12, 31.4¢, 37.09, 38.72, 44.92, 55.82, 59.42, 65.3¢
and 77.34¢ correspond to the (111), (220), (311), (222), (400), (442), (511), (440), and
(533) planes of standard MgCo,0, (JCPDS No. 81-0667), respectivelyl. The peaks at
18.69, 38.02, 50.99, and 58.62 correspond to the (001), (101), (102), and (110) of
Mg(OH), (ICDD No. 01-074-2220), respectively?. Two different MgO phases were
detected. The MgO phase at 43.02 corresponds to the cubic structure with lattice
constants a of 0.422 nm (ICDD No. 01-087-0653)3 and another MgO peak at 48.42
corresponds to a cubic structure with lattice constants a of 0.384 nm (JCPDS card No
96-901-3242)%. The XRD peak at 26 of 35.7 corresponds to the (311) plane of Fe;0,
(ICDD No. 01-075-0449)°, which should be attributed to the contamination from the

milling vessel.



Figures

Fig. S1 The photographs of slurry in the milling vessel after ball milling for

experiments in group n.
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Fig. S2 The photographs of slurry in milling vessel after ball milling for experiments in

group BPR.



Tables
Table S1 The ratio of milling balls: Diameter and wt% of grinding ZrO, balls used.

Ball diameter (mm) Weight ratio (%)

15 10
12 15
10 215
8.5 27.1
5 13.2

3 13.2




Table S2 Measured particle size (nm) of ten individual particles in SEM images for as-

prepared samples in group T.

Numbering of particle

Sample name

T-1 T-2 T-3 T-4 T-5
1 124.1 103.0 114.1 192.6 814
2 149.1 86.9 238.0 95.7 154.3
3 143.0 80.9 177.5 76.6 84.1
4 198.4 132.2 102.2 136.7 121.6
5 175.9 135.9 179.9 94.1 96.6
6 107.5 149.3 100.1 197.6 85.0
7 186.7 312.1 112.0 77.1 102.2
8 122.1 143.3 112.2 125.4 128.5
9 237.2 149.1 103.0 102.2 88.7
10 300.0 89.2 117.6 79.7 105.4
Ave. particle size 174.4 138.2 135.7 117.8 104.8




Table S3 Element analysis from EDS

Atomic % Weight %
Element Atomic % omic 7 Weight % elght 7 Net Counts
Error Error
Mg 2.9 0.0 4.3 0.1 12 263
Co 5.9 0.1 21.2 0.4 12 648




Table S4 Measured grain size (nm) of ten individual grains in TEM image for T-4

sample.

Numbering of particle T-4

1 19.4
44.9
18.0
13.7
12.8
23.7
10.4
10.6
23.1
10 8.6
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Ave. grain size 18.5




Table S5 Coulomb efficiency calculated by galvanostatic discharge at different

current densities for samples in group T.

Sample Coulomb Coulomb Coulomb Coulomb Coulomb

Efficiency Efficiency Efficiency Efficiency Efficiency

Name at0.1A/g at0.5A/g at 1.0 A/g at2.0A/g at 5.0 A/g
T-1 92.0% 87.3% 92.1% 91.2% 91.0%
T-2 93.7% 91.2% 85.7% 85.6% 89.9%
T-3 94.6% 90.5% 92.5% 92.2% 90.3%
T-4 97.3% 93.9% 90.5% 92.6% 90.5%

T-5 90.9% 93.3% 92.7% 88.8% 80.1%




Table S6 Specific charge (C/g) calculated by galvanostatic discharge at different

current densities for samples in group T.

Specific Specific Specific Specific Specific
Sample
Charge Charge Charge Charge Charge
Name at0.1A/g at0.5A/g at1.0A/g at2.0A/g at5.0A/g

T-1 144.3 102.4 95.0 824 65.5
T-2 240.3 187.3 140.6 115.6 88.5
T-3 247.9 190.0 171.7 151.2 121.5
T-4 266.3 235.1 194.8 175.2 138.5
T-5 155.6 138.8 125.3 106.2 76.5




Table S7 The specific charge, single batch production capacity, and the synthesis

temperature of MgCo,0, in this work and previous literature.

Single Highest
Specific Batch Temperature
Preparing
Morphology Charge Production | in Synthesis Ref
Method
(C/g) Capacity Process
(g) (c)
MgC0204
_ Electrospun | 84 at0.5A/g 0.1 700 6
nanofibers
MgCo,0, 160 at 0.5
Molten salt Unknown 280 7
spheres Alg
MgCOZO4
Hydrothermal | 136 at1A/g 0.2 350 8
nanosheets
Porous
double-
Hydrothermal | 254 at2 A/g 0.4 350 °
urchin-like
MgC0204
|\/|gC0204
Hydrothermal | 178 at 1 A/g 0.2 400 10
nanoflower
MgC0204
Solvothermal | 376 at1A/g 0.2 400 1
nanoflakes
MgC0204
micro Solvothermal | 313 at1A/g 0.2 350 12
flowers
MgCo,0, 266 at 0.1 This
Ball milling 100 105
particle Alg work
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