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Figure S1. Schematic illustration for the generation of porous network structure.



Figure S2
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Figure S2. (a-b) Low-resolution SEM images of Ni-Co and NiSe,-CoSe, aerogels. (c-

d) High-resolution SEM images of Ni-Co and NiSe,-CoSe; aerogels.



Figure S3

Figure S3. (a) TEM image of Ni-Co aerogel. (b) TEM image of NiSe,-CoSe; aerogel.



Figure S4
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Figure S4. (a) SEM image of NiSe;-CoSe,-2:1 aerogel. (b) SEM image of NiSe,-
CoSe,-1:2 aerogel. (¢) SEM image of NiSe, aerogel. (d) SEM image of CoSe, aerogel.
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Figure S5. (a) SEM image of NiSe;-CoSe,-300 aerogel. (b) SEM image of NiSe;-
CoSe;-500 aerogel.
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Figure S6. SEM-EDS of NiSe;-CoSe;-1:1, NiSe,-CoSe,-2:1 and NiSe,-CoSe,-1:2

aerogels.
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Figure S7. Polarization LSV curves without IR-correction of NiSe,, CoSe,, Ni-Co,
and NiSe,-CoSe, aerogels toward HER in 1.0M KOH.
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Figure S8. (a-b) Polarization LSV curves of NiSe,-CoSe;-1:1, NiSe,-CoSe,-2:1 and
NiSe;-CoSe;-1:2 aerogels toward HER in 1.0M KOH (with and without IR-
correction). (c-d) Polarization LSV curves of NiSe,-CoSe,-300, NiSe;-CoSe;,-400 and
NiSe;-CoSe;-500 aerogels toward HER in 1.0M KOH (with and without IR-

correction).
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Figure S9. (a) Tafel slopes of NiSe,-CoSe;-1:1, NiSe,-CoSe,-2:1 and NiSe,-CoSe,-
1:2 aerogels toward HER in 1.0M KOH. (b) Tafel slopes of NiSe,-CoSe,-300, NiSe;-
CoSe,-400 and NiSe,-CoSe,-500 aerogels toward HER in 1.0M KOH.
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Figure S10. Polarization LSV curves without IR-correction of NiSe,, CoSe,, Ni-Co,
and NiSe,-CoSe, aerogels toward OER in 1.0M KOH.
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Figure S11. (a-b) Polarization LSV curves of NiSe,-CoSe,-1:1, NiSe,-CoSe,-2:1 and
NiSe;-CoSe;-1:2 aerogels toward OER in 1.0M KOH (with and without IR-
correction). (c-d) Polarization LSV curves of NiSe,-CoSe,-300, NiSe;-CoSe;,-400 and
NiSe;-CoSe,-500 aerogels toward OER in 1.0M KOH (with and without IR-

correction).
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Figure S12. (a) Tafel slopes of NiSe,-CoSe,-1:1, NiSe,-CoSe,-2:1 and NiSe,-CoSe;-
1:2 aerogels toward OER in 1.0M KOH. (b) Tafel slopes of NiSe,-CoSe,-300, NiSe;-
CoSe,-400 and NiSe,-CoSe,-500 aerogels toward OER in 1.0M KOH.
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Figure S13. (a) EIS measurements of NiSe,-CoSe;-1:1, NiSe,-CoSe,-2:1 and NiSe,-
CoSe,-1:2. (b) EIS measurements of NiSe,-CoSe,-300, NiSe,-CoSe,-400 and NiSe,-
CoSe,-500 aerogels.
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Figure S14. CV curves of all samples: (a) Ni-Co, (b) NiSe,-CoSe,, (c) NiSe,, (d)
CoSe,, () NiSe,-CoSe,-2:1, (f) NiSe,-CoSe,-1:2, (g) NiSe,-CoSe,-300, (h) NiSe,-
CoSe,-500.



Figure S15

Figure S15. (a) Cq values of NiSe;-CoSe;-1:1, NiSe,-CoSe,-2:1 and NiSe,-CoSe;-1:2.
(b)Cq values of NiSe,-CoSe;-300, NiSe,-CoSe;-400 and NiSe,-CoSe,-500 aerogels.
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Figure S16
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Figure S16. (a) Amounts of gas collected of NiSe,-CoSe, during water splitting,
pushing with a current density of 200 mA-cm2. (b) Photo of gas collecting device.
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Figure S17. XRD patterns of NiSe,-CoSe, aerogel after the stability test of overall
water splitting
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Table S1

Table S1. ICP-OES results of SEM-EDS of NiSe,-CoSe,-1:1, NiSe,-CoSe,-2:1 and
NiSe;-CoSe;-1:2 aerogels.

Content Mass Fraction
Sample Element
(mg/kg) (%)
Ni 287485.64 28.75
NiSe,-CoSe,-1:1 Co 277957.57 27.80
Se 377840.08 37.78
Ni 303203.24 30.32
NiSe,-CoSe,-2:1 Co 148425.37 14.84
Se 364213.43 36.42
Ni 187144.77 18.71
NiSe,-CoSe,-1:2 Co 353980.56 35.40
Se 384152.14 38.41




Table S2

Table S2. Cg4 value comparison of NiSe,-CoSe, aerogel and reported electrocatalysts.

Sample Morphology Cq value (mF-cm??)
NiSerCuses arogel Acrogel 1850
CoSe,@NiSe,/NF[1] Nanowires array 16.43
(N1,Co)Se,-GA[2] Nanocages 16.00
(Ni, Co)o.gsSe/NF[3] Nanosheets array 3.55
Ni,P-NiSe,/CC[4] Nrf;f’;;l:f;ilaezd 31.00
NiSe,-Ni,P/NF[5] Nanowrinkles 39.50




Table S3

Table S3. Performance comparison of NiSe,-CoSe, aerogel and reported

electrocatalysts.
f90f Tafel slope f90f Tafel slope Cell voltage of overall
Sample HER of HER OER of OER water splitting
(mV) (mV-dec?) (mV) (mV-dec?) )
NiSe,-CoSe;,
) 65 57.54 220 99.57 1.56 (10 mA-cm)
aerogel (This work)
(Ni,Co)Se,-GA
128 79 250 70 1.60 (10 mA-cm2)
(Powder)[2]
NiogCOOAgse
73 54.8 280 86.8 1.59 (10 mA-cm?)
(Powder)[6]
MoCoSe,@NC
60 64 - - -
(Powder)[7]
CopsMog,S
0087 0029¢ 86.7 58.7 . : .
(Powder)[8]
Co sNi(OH)s 6
@CO]'SNiSO'4(OH)4.8 - - 274 45 -
(Powder)[9]
CoSe,@NiSey/NF
(Self- 162 62.84 235 (1120) 43.24 1.50 (10 mA-cm?)
supporting)[1]
NiSe,-CoSe,/NCF
(Self- 24 24 250 48 1.69 (100 mA-cm2)
supporting)[10]




COSz-MOSz/Ti

(Self- 82 59 266 104 1.56 (10 mA-cm?)
supporting)[11]
Graphdiyne@NiOx(
OH)y/CC
(Self. 154.3 183.80 292.0 98.27 1.54 (10 mA-cm?)
e -

supporting)[12]
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