catalysts moPy

Supporting Information

100+ —NiG 100+ —HEG
80+ 80
S S
< <
= 60+ = 60
0 en
'5 .;
=z 401 2 404
20+ 204
0

L L L L 0 1 r 1 r 1 v 1 1° *© 1 LA B
100 200 300 400 500 600 700 800 100 200 300 400 500 600 700 800
Temperature (°C) Temperature (°C)

Figure S1. TGA curve of (a) NiG and (b) HEG, in the range of 35 to 800 °C with a heating rate of 4
°C min™, in synthetic air.

Figure S2. SEM-EDS analysis of NiG in two more different regions. Carbon (light blue), oxygen
(green), nickel (red). With a magnification of x34,000.
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Figure S3. SEM-EDS analysis of HEG microspheres. Carbon (light blue), oxygen (green), nickel
(red), zinc (blue), manganese (yellow), magnesium (magenta), and cobalt (lilac). With a magnifica-
tion of x11,500.
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Figure S4. SEM-EDS images of NiMnZnG showing the high content of zinc and manganese. The
plate morphology indicates phase segregation. Carbon (light blue), oxygen (green), nickel (red), zinc
(blue), manganese (yellow), magnesium (magenta), and cobalt (lilac). With a magnification of
x4,500.



Catalysts 2022, 13, 1371 3 of 5

35k 3ok (c)
‘\ Mls a2
- 30k w2
| ; ;
- —- s Nizp 015
z z g 24k | | Co?) ; Cl
g E 11k Z o ;i /
: £ B 18k ;
2 £ 1k g
z g 5 1]
2 5 =
= T k- L,w J\j
04 0d
1400 1200 1000 800 600 400 200 0O 1400 1200 1000 800 600 400 200 O 1400 1200 1000 ROO 600 400 200 0
Binding energy (¢V) Binding energy (eV) Binding energy {(eV}
8k © Bxperimental 32kk{ © FExperimental ) @ LIzperimental
o=c (d) i [ o5 (e) 28k | o (f)
7k ¢-C 28k :IC . Pos 24k ‘:IC'C
- m - 7 :
£ -0 g | (o) ) [eco
27 -0 = o Ez()k, =0
Ziay J FEnvel £20k Envelape k=3 Lnvclope
E 5k nvelope g % 101
P B 161 g
E] = 191
= = 12k = 12k
3k 4
2k 4 8k
2k 4
Ak Ak
1k
207 200 288 286 o84 282 280 202 290 288 286 284 282 280 200200 288 2% 234 22 280
Binding Energy (eV) Binding Energy (eV) Binding Energy (eV)
12k - 35k o
©  Experimental ‘ 5 . xperi a
(g) ,\’]‘—‘;J “ (h) O Experimental 30k~ (l) - i;: [E)Eﬂl'ﬂﬂll 1
E olnl 30k 4 M-0 E 0l
! -OH
= 9k [ Jco = co 25k o
& €=0 £ 25k c0 = 0
I 3 -3
2 = Envelope a0k Envelope
f=) £ 20k 20
@ Gk = =z
g 2 £
= £ 15k 8 15Kk
= = =
— -
3 10k 10k D
5k
538 536 534 532 530 528 526 52 538 536 534 532 530 528 526 524 538 536 534 532 530 528 526 524
Binding Energy (eV) Binding Energy (V) Binding Energy (eV)
. . . . Ni ) . . . ~
Figure S5. Survey spectra of NiG (a), NiMnZnG (b), and HEG (c) and their respective high-resolu
tion XPS spectra for C 1s and O 1s components. NiG (d-g), NiMnZnG (e-h), and HEG (f-i), respec-
tively.
e 1 o Experimental
35,0k xperimental 20k 4 Xpermetital
| () . (b) (c) o
- -0l
28.0k E 12k o=C 16k 4 -0
z 2 .0 z 0
g 21.0k+ Nizp = ; Envelope
T = 12k
= ’ nd, g E
5 n2p g F
£ 14.0k ; cls = E
£ vl ols = = 8k+
= ; I =
- =1
7.0k (e
4k 4
e
0.0
1400 1200 1000 800 600 400 200 0 292 290 288 286 284 282 280 538 336 534 532 530 328 326 524
Binding energy (eV) Binding Energy (eV) Binding Energy (eV)
201 O Experimental 13k O Experimenial
(d) i *l(e) [ v
1957 [ e 12k 4 [ )
@ [1sat N2t gllk— Sat. Mn*
z)lgkf Sat. N]3+ {f, = Envelopc
g —— Envelope é 10k
2 17k ]
E £ o
= |
S =
16k 1 il
15k Tk
867 864 B6l  8SS 855 52§49 660 655 650 645 640 635 630
Binding Energy (eV) Binding Energy (eV)

Figure S6. Survey spectra of NiMnG (a), and their respective high-resolution XPS spectra for (b) C
1s, (c) O 1s, (d) Ni 2p and (e) Mn 2p.
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Figure S7. Progression of 1000-cycle CV curve of glycerolates modified CPE at a scan rate of 100 mV

sin 1.0 M KOH electrolyte.
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Figure S8. XRD pattern of NiG, HEG, and their respective metal oxides obtained by thermal treat-

ment at 800 °C.
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Figure S9. (a-b) SEM images of NiO. (c) SEM-EDS mappings of NiO. Carbon (light blue), oxygen
(green), nickel (red). With a magnification of (a) x12.000 and (b) x45.000 and (c) x18,000.
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Figure S10. (a) LSV curves of glycerolates modified CPE collected at a scan rate of 5mV s1in 1.0 M
KOH electrolyte after 100t 500th, and 1000* scans.



