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Fig. S1. The N2 adsorption-desorption isotherms of MoS2 and MoS2/MXene.

Fig. S1 shows the N2 adsorption-desorption isotherms of MoS2 and MoS2/MXene, 

of which the corresponding specific surface areas are 11.3 and 45 m²/g, respectively. 

This result further demonstrates that MoS2/MXene shows more excellent 

electrochemical performance.



S3

Fig. S2. The SEM images of MoS2 and MoS2/MXene anodes after cycling.

Fig. S2 shows the SEM images of MoS2 and MoS2/MXene anodes after 100 cycles 

at current density of 100 mA g−1. It can be found both of electrodes maintained the ball-

flower morphology. And the composite maintains a better stable structure.
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Fig. S3. The CV curves of MoS2 and MoS2/MXene.

Fig. S3 shows the CV comparison of MoS2 and MoS2/MXene, which exhibits the 

pseudocapacitance behavior. It is clearly found that MoS2/MXene displays better 

electrochemical properties than single MoS2 in aqueous ammonium ion battery. 
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Fig. S4. SEM images of NH4V4O10 samples prepared at 140 oC (a), 160 oC (b), and 180 oC (c) 

In the small magnification electron microscopy, we can clearly find that the single 

nanowire flower of NH4V4O10 sample become smaller with the increasing of 

preparation temperature. 
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Fig. S5. The cycle performance of electrodes in different electrolytes.

It is clearly observed that the NH4V4O10 electrode in 0.5 mol dm−3 NH4Cl 

electrolyte exhibits the best cycle performance than other electrolytes. 



S7

Fig. S6. The GITT tests of three electrodes

The GITT measurements of three electrodes are also tested in Fig. S6. It can be found 

that the average D value of electrode at 180 oC is larger than that of other electrodes, 

which demonstrates that the NH4V4O10 electrode at 180 oC shows the fast ammonium 

ion diffusion kinetics and it can exhibit excellent electrochemical properties.
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Fig. S7. The N1s of XPS pattern of electrodes at different states.

In Fig.S7, the intensity of N 1s peak for reduced electrode is higher than that of 

original and oxidized electrodes, indicating that lots of ammonium ions insert into the 

lattice of host material after the discharged process.
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Fig. S8. The CV curve at 2 mV s-1 of full battery.

Fig. S8 shows the CV curve at mV s-1 for this aqueous ammonium ion battery 

based on NH4V4O10 as cathode and MoS2/MXene as anode in 0.5 mol dm−3 NH4Cl 

electrolyte. The distinct redox peaks demonstrate that this full battery is successfully 

assembled.
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Table S1 The performance comparison of different electrode in aqueous ammonium 

ion battery

Electrodes of 
materials 

Specific 
capacity of 
cathode 

Specific 
capacity of 
anode

Specific 
capacity of full 
battery

references

Ni2Fe(CN)6-R 63.4 mAh g−1 at 
1C

─ ─ [S1]

(NH4)1.47Ni[Fe(CN)
6]0.88//PTCDI

62.6 mAh g−1 at 
150 mA g−1

158.9 mAh g−1 
at 240 mA g−1

41 mAh g−1 at 
60 mA g−1

[S2]

FeFe(CN)6 76.1 mAh g−1 at 
30 mA g−1

─ ─ [S3]

MnHCF//PTCDI 104 mAh g−1 at 
100 mA g−1

─ 45 mAh g−1 at  
15 mA g−1

[S4]

Na1.5Ni1.25Fe(CN)6 56.1 mAh g−1 at 
1C

─ ─ [S5]

MoO3 115 mAh g−1 at 
1C

─ ─ [S6]

N-CuHCF 60 mAh g−1 at 
1C

─ ─ [S7]

NH4V4O10-180oC
//MoS2/MXene

126.6 mAh g−1 
at 100 mA g−1

173.2 mAh g−1 
at 100 mA g−1

42 mAh g−1 at 
100 mA g−1
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