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Fig.S1 SEM images of (a) YSUCNO@C, and (b) CNO microspheres
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Fig.S2 (a) Nitrogen adsorption/desorption curves of YSUCNO@C, 

YSUCNO, and CNO microspheres, (b) pore size distribution of 

YSUCNO@C microspheres
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Fig.S3 HRTEM image of YSUCNO@C microspheres
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Fig.S4 Raman curves of YSUCNO, YSUCNO@C, CNO 

microspheres 
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 Fig.S5 Thermogravimetry curve of YSUCNO@C microspheres
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Fig.S6 (a) Low magnification, (b) high magnification SEM images 

of YSUCNO@C microspheres after 1000 cycles at 5 C
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microspheres

ba



5

1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0
240

260

280

300

320

340

360

380 a

YSUCNO@C microspheres
Linear fit

Z
re

Z
re

Z
re

Equat ion y = a + b*x

W eight No W eighting

Residual Su m of
Squares

49.54845

Ad j. R-Square 0.99727

Va lue Standard Error

D Intercept 183.24212 2.02328

D Slope 48.19838 0.75982

y=48.19838x+183.24212

1.5 2.0 2.5 3.0 3.5 4.0
100

150

200

250

300

350

400

450 b

YSUCNOmicrospheres
Linear fit

Equat ion y = a + b*x

W eight No W eighting

Residual Su m of
Squares

97.2325

Ad j. R-Square 0.99879

Va lue Standard Error

D Intercept 13.88054 2.78977

D Slope 97.87895 1.02879

y=97.87895x+13.88054

1.2 1.6 2.0 2.4 2.8 3.2 3.6 4.0
200

300

400

500

600

700 c

CNOmicrospheres
Linear fit

Equat ion y = a + b*x

W eight No W eighting

Residual Su m of
Squares

234.57373

Ad j. R-Square 0.99849

Va lue Standard Error

B Intercept 55.67123 4.40232

B Slope 140.93771 1.65323

y=140.93771x+55.67123

Fig.S8 σ values of YSUCNO, YSUCNO@C, and CNO 

microspheres after 100 cycles

Table S1 The rate capability comparison of the reported cobalt nickel 

oxide materials and YSUCNO@C microspheres

Materials
Specific capacity 

(mA h g-1)

Current density

(mA g-1)
Reference

Co3O4/NiO/C 421 4000 30

Co3O4/NiO/NC 493 5000 37

CoO/NiO/CoNi 267 2000 38

YSUCNO@C 656 8040 This work
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Table S2 The TMO-based cell performance comparison between 

YSUCNO@C microspheres and other reported work at high rate.401-456
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