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Fig. S1 (a) Low-angle XRD patterns, and (b) Wide-angle XRD pattern of the 

Co/NGr@OMC‒800 catalyst.
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Fig. S2 (a) Low-angle XRD patterns, and (b) Wide-angle XRD pattern of the 

Fe/NGr@OMC‒800 catalyst.
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Fig. S3 Raman spectrum of the Co/NGr@OMC‒800 and Fe/NGr@OMC‒800 catalysts.
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Fig. S4 TGA curve of the Co/NGr@OMC‒800 and Fe/NGr@OMC‒800 catalysts.
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Fig. S5 (a) N2 sorption isotherms, and (b) BJH pore size distributions of the 

Co/NGr@OMC‒800 and Fe/NGr@OMC‒800 catalysts.

       
Fig. S6 TEM images of the (a) Co/NGr@OMC‒800, and (b) Fe/NGr@OMC‒800 catalysts.



0 200 400 600 800 1000 1200

0

50000

100000

150000

200000

250000

 

 

In
ten

sit
y 

(c
ou

nt
s)

Binding energy (eV)

a

780 790 800 810
6500
7000
7500
8000
8500
9000
9500

10000
10500
11000
11500

b Co 2p

In
ten

sit
y 

(c
ou

nt
s)

Binding energy (eV)

 

 

280 282 284 286 288 290 292 294 296

0

10000

20000

30000

40000

50000

60000

70000 c 284.6 C 1s

Binding energy (eV)

In
te

ns
ity

 (c
ou

nt
s)

 

 

394 396 398 400 402 404 406 408 410

6000

6200

6400

6600

6800

7000

7200

7400 d

398.4

399.5

401.1

Binding energy (eV)

In
te

ns
ity

 (c
ou

nt
s)

 

 

N 1s

Fig. S7 XPS spectra of the Co/NGr@OMC‒800 catalyst: (a) the survey scan, (b) Co 2p, (c) C 

1s, and (d) N 1s.
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Fig.S8 XPS spectra of the Fe/NGr@OMC‒800 catalyst: (a) the survey scan, (b) Fe 2p, (c) C 

1s, and (d) N 1s.


