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Fig. S1 FT-IR spectra for dopamine hydrochloride (DMH), Mo-polydopamine hybrid
(precursor), CsNa, MoO25/NC and MoO2.0Nos/NC powder in a range of 4000-400 cm™*

Note: As shown in Fig. S1, curves are FT-IR spectra of dopamine hydrochloride (DMH), Mo-
polydopamine hybrid (precursor), CaNa4, and prepared MoO2.5/NC and MoO2,0No.s/NC powder.
The FT-IR spectra of DMH, it can be observed that the adsorption peaks at 1342, 1319, 1188,
and 1174 cm™ are assigned to CH2, C-O-H bending vibration, C-O and C-C stretching vibration,
respectively [S1]. As for FT-IR spectra of the precursor, there are new adsorption peaks
appearing at 1534 and 1429 cm™, indicating that the indole structure is formed [S2].
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Fig. S2 TGA curves for a MoO25/NC and b M0O2,0Nos/NC

Note: The content of carbon in MoO2s/NC and Mo0O.0Nos/NC is calculated by TGA test.
The calculation equation is shown below:

MoQO,5+1/40,=M00O3
Mass of M003=143.94a/135.94=1.06a

Assuming the mass of MoO2s is a, we can obtain the mass of MoOz should be 1.06a,

indicating that complete combustion of the purity MoO. s in the air would have a 6% weight
increase.

Mo0O,5/NC+5/40,=M003+CO2

Here, we assume the content of carbon in MoO2s is X, the weight loss of M0O25/NC is
50.49%.

X-69%(1-x) =50.49%
The value of x is obtained, i.e. the content of carbon in M0oO25/NC is 53.3%.
By this method, we calculated that the carbon content of MoO20Nos/NC is about 62.9%.

Table S1 The overall content of C, H, N, and Mo elements in the MoO2s/NC and
Mo0O2.0Nos/NC powder materials

Name C¥% N?/% MoP/% O/%
MoO25/NC 50.69 0.33 34.82 14.25
M002,0Nos/NC 54.37 2.36 32.46 10.81

0Obtained from CHN elemental analysis; "Estimated by ICP-MS measurement
Note: Table S1 lists the main element content of as-prepared materials. By the calculation, we

obtained Mo/O of 1/2.5 and Mo/O/N of 1/2.0/0.5 for the materials, i.e. M0O25/NC and
Mo00O20Nos/NC. The results are verified in the following discussion.
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Fig. S3 N2 sorption isotherms of a precursor, b MoO2s/NC, ¢ M0O2.0Nos/NC, and d pore size
distribution

Fig. S4 Morphology and EDS mappings for the precursor of MoO25/NC and MoO2,0Nos/NC
powder. a, b FESEM images for the precursor of MoO25/NC and M0O20No.s/NC powder; ¢

TEM images for the precursor of MoO25/NC and MoO2.0Nos/NC powder; and d-i FESEM
images, and the corresponding EDS mappings of f C, g O, h Mo, and i N
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Fig. S5 Morphology and EDX mappings for the precursor of MoO2s/NC powder. a, b SEM
images for the MoO..s/NC powder; ¢ TEM images for the MoO..s/NC powder; and d-g EDS
mappings of d C, e N, f O, and g Mo. As the SEM and TEM images shown, it is obvious
observed that the MoO..s/NC maintains the hollow microsphere after the precursor calcined at
elevated temperature
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Fig. S6 EDX spectra under TEM of M0O..5/NC a and M0O20Nos/NC b powder materials.
The copper signal is from the TEM sample grid
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Fig. S7 The capacitive contribution ratio of M0O2.s/NC a and M0O2,0Nos/NC b with a scan
rate of 0.1 mV s!

Note: As shown in Fig. S7, about 17.05% and 18.46% capacitive contribution can be received
from i(V).
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Fig. S8 CV curves for MoO2.0Nos/NC/Na cell with a scan rate of 0.1 mv!
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Fig. S9 Differential capacity curves (dg/dV) corresponding to the voltage profiles in Fig. 5a
and b with expanded scales to emphasize the electrochemical features: a MoO2.s/NC/Na cell
and b Mo0O2.0Nos/NC/Na cell
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Fig. S10 Galvanostatic charge/discharge curves of the MoO2,0No.s/NC anode at different current
densities

Fig. S11 The digital picture of disassembled sodium-ion cells with a-d MoO25s/NC and e-f
Mo0O20Nos/NC as anodes. The SIBs are cycled for 10,000 cycles with a current density of 1 A
g lin a voltage range of 0.1-3 V (vs. Na*/Na). The coin cell cases a, separator faced MoO,s/NC
anode side b, separator faced sodium metal electrode side ¢, and sodium metal electrode d of
MoO2s5/NC/Na cells exhibit obviously changes. There are amount of side products with dark
black color, which results in unexpected specific capacity. In contrast, e coin cell cases, f
separator faced M0O20Nos/NC anode side, g separator faced sodium metal cathode side, and h
sodium metal cathode have neglected changes, which leads to excellent cycling performance
and rate capability

Table S2 The sodium-ion battery performance of transition metal nitride/oxide electrode.
Regularly, the charge/discharge voltage range is 0.01-3 V (vs. Na*/Na). In this work, the voltage
range is 0.1-3 V (vs. Na*/Na). a. the specific charge capacity of second cycles

. Specific Capacity Reversible capacity
Electrode appellation (MAh g-) (mAh g-) Refs.
VN@rGO 400 @50 mA gt 155 after 120891 cycles @1 [S3]
G-VNQD-500 203 @0.2C 230 aﬂeéicc’:o cycles [54]
_ 320 after 30 cycles
1
Ga:N 343 @0.05A g @0.05 A g [S5]
Mo:N@G-rGO 4872 @02 A g 250 gtg'rlliog?}’c'es [S6]
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Por-Mo;N-NBs 21;‘9%?2'3,?71 155 gtg'rlzgog‘f}’c'es [S7]
Com-Mo,N-NPs 134 @0.05 A g ! ~=0 a@ﬁg_rlzgog‘f}’c'es [S7]
FesN@C yolk-shell 248 @2 Ag! o F’A‘);_{C'es [58]
FesN@C bulk particles 89 @2Aqgt [S8]
Meso-MoN 156 @1 A g 136 afgllAO%nyc'es [S9]
MoO,@C nanoflower 1227 %% }A\Aég_l 166 aféberl%b(\)%qlcycles [S10]
Moz AONG 2 001 A saflr 000 onkes 15y
Mo,N@C-1GO e AAgfll 487 gg'rzliog?}’c'es [512]
MOoP/C NWs s g o AAgg__ll 106 afgrl?f%qlcyc'es [513]
TIN@N-TiO, 2269 @0.1C 198'&32‘3;55209‘3_5{“63 [S14]
Meso-MosN-NWs 20z gfél AAggf 22L1 ?@“ffgﬁ’fy‘?'es [S15]
Mo:N@NCN ~230 @05 A gt ~180 after ?Aog_clycles @05 s16)
MnN@RGO 716 gtg_rlliog?}’c'es [S17]
CuaN 277 @0.39 A gt 70 é%?;;%cgﬁ'es [S18]
ACGC900 250 @0.05 A gL 210 é%f’é:%’;_{c'es [S19]
GC 180 @0.05 A gL 150 gé?gg%’gc'es [S19]
AC 150 @0.05 A gL 50 g‘g_roéog ;Yf'es [S19]
mFePA-HS 410 @02 A gt 200 é%eg E’Aogﬁc'es [S20]
Blank-FePA 250 @0.2 A g 100 éféeg SAOJXC'E’S [S20]
SMGA 190 @0.1 A gt 150 gtg.rfgog%/cles [S21]
S-doped honeycomb C éégg@ @@051';9(;1 108 ag)eg 2087(1:ycles [S22]
SiNCF;g@e%aﬁgene 2980 @0.1 A gt 2000 @a(f)t_ir 2099¥cles [523]
SINP/GNS 2500 @0.1 A gt 1000@6‘gir209‘f¥°'es [S23]
SiNPs 2250 @0.1 A gL 500 gée{ i);}ﬁc'es [S23]
Na(diglyme)2Cao 110 @0.0372 A gt 100@6‘3%25302 ;Yf'es [S24]
natural graphite 125 @0.5Ag? 100 a(g%ré Ei)gjycles [S25]
graphite 115 @0.2 Agt? 100 a(g%r; (z(‘)giycles [S26]
MoO2s/NC 15695_'?? @@00_'51 :‘ gg:ll 3.9 aftgo.l\r()) Xog,f ycles This work
M00;6Nos/NC ‘;%%_532 %‘i‘é :gj 833 afgrlévogﬂ oyeles  This work
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Fig. S12 The equivalent circuit used to fit the EIS Nyquist plots, where the Ry, is the bulk
resistance of the cells, Rint is the interfacial resistance from the two electrolytes/electrode, Ret
is the charge transfer resistance

Note: The fitted equivalent circuit is (Ro(Rin-CPEL)(Rc-CPE2)Wo) model. The bulk resistance
(Ro) of the sodium-ion batteries is assigned to the high frequency area, corresponding to
sodium-ion diffusion in the electrolytes. CPE1 is used to replace the double layer between the
electrode and the electrolytes due to the roughness of the electrode surface. The interfacial
resistance (Rint), which is between the electrode and electrolytes, corresponded to semi-cycle of
the intermediate frequency. The area of the semi-circle intermediate frequency is mainly
composed of charge transfer resistance (Rct) between the GPEs and the active materials layer.
CPE2 is generally assigned to the double layer capacitance. A straight line in the low-frequency
area is assigned to Warburg impedance (Wo), which corresponded with semi-infinite diffusion
of sodium-ion in electrode.

Table S3 The fitting results of electrochemical impedance of MoO.s/NC/Na cells and
Mo0O2.0No.s/NC/Na cells

Electrode materials Cycle No. Rb (Q) Rint (©) Ret (Q)
0 45 726 414.6

5 535 309.3 14.9

10 9.0 88.0 50.2

MoO,s/NC

50 10.3 129.8 3.4

100 11.3 385.9 21.8

500 8.7 188.8 380
0 4.3 3273.0 4017.0

5 6.6 168.9 23.0

10 5.2 471.0 33.0

Mo00O,.0Nos/NC

50 8.2 652.1 4.3

100 9.5 140.3 9.3

500 8.0 376.3 20.5
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Fig. S13 Bode plots for MoO25/NC anode a, b and MoO2,0Nos/NC anode c, d in a range of
0.01 Hz-100 kHz after various fully discharged
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