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Abstract

» Seawater is the most abundant water source and
electrolyte for low-cost hydrogen production.? 2

» However, the stability of most electrocatalysts for
hydrogen evolution reaction (HER) in seawater is
poor due to the highly corrosive environment.3 4

» Nitrogen—rich metal nitrides (N/metal > 1) such as
Mo:N, are preferable for seawater splitting because
of their good corrosion resistance and high activity.
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\ Figure 1. Schematic of the synthesis of Mo.N, nanosheets. /

Highlights

» Nitrogen-rich 2D Mo:N, single-crystal nanosheets
are synthesized for the first time.>

» Excellent HER performance in pH universal
electrolytes including natural seawater.

» The performance of 2D Mo:N, for seawater splitting
is better than the commercial Pt/C benchmark.

' Ni Inducing

|
] 1
U inn
i 1)
| la.\
A
. “f
P
. 3 /
. 4 /
27

Growth
()

N /

Materials Characterization

» Morphology of 2D Mo:Nc,.

» Electronic structure of 2D Mo.
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Figure 2. (a-c) Transmission electron microscopy analysis of
Mo:N;. (c) Mo 3d XPS spectra of MoN and Mo:N..
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Efficient and Stable Seawater Splitting
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HER Performance and Activity Origin

» Excellent HER activity and stability in seawater.
» The d band center position of Mo:N; is close to Pt.

0O -

@y
O
o)

(@)
1 ; 1

— Pt/C
— Ni-MogN,
~ Nig,MogeN
—_ MoN

Ni,N

— Pt/C

| —— MocN,

4 — Nig,M0g ¢

| — MoN
—— Ni,N

O O
AN
. 1 .

o

Seawater

Overpotential@10 mA cm™ (V)

O
o

-0.6 -0.4 -0.2

E (V versus RHE)

-1.0 -0.8

Different Catalysts

|__-_____’_,_/_’N

Seawater

40 60 80 100 |
Time (h) Different Catalysts

. Fermi Level

d band postion (eV) —

-10 -3 0

Pt Mo N

MoN
Energy (eV)

Figure 3. (a-d) Comparison of HER performance in seawater with
other TMNs and Pt/C in seawater conditions. (e) DOS of Mo:N..
\ (f) d band centre position of Pt (111), Mo.N, and MoN. /

Conclusion

» The HER performance of 2D Mo:N. in natural
seawater is better than Pt/C benchmark.

» Excellent stability in seawater splitting with over 80%
of its initial current retention for 100 h test.

» The high Mo valence state in Mo.N, enhanced its
corrosive-resistance.
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