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Abstract Fabrication of working electrode

Phosphorus and its compound species have made significant
contributions to electrochemical performance. The hydrothermal - Output:
approach was used to create pure and P-MnO, nanopatrticles in this SUs electrodes
study. Phosphorus is uniformly distributed and makes good contact | : (MnOz, MP2, MP 4, & MP 6)
with MnO, The chemically binding and surfaces of the materials
were investigated using XPS techniques. Mn2p, P2p, and O1s have
high resolution spectra. The high-resolution Mn 2p spectrum shows

the spin-orbit doublet states of Mn 2p3/2 and Mn 2p1/2, which

correspond to two peaks at 639.8 eV and 651.8 eV. Phosphorus (P |

2p1/2 and P 2p3/2) peaks at 130.1 and 131.0 eV. The MP 6 P

electrode material exhibits a high specific capacitance of 281.1067 ﬁ Casting of slurry ﬁ Overnight drying
Fg' at 0.5 Ag? current density and an excellent cyclic stability of | | onto the nickel foam at 80°C
87.3% after 10000 charge-discharge (GCD) cycles at 6 Ag. N
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Introduction Resuylts
In today's world, electrochemical supercapacitors (ESs) are = - =8 gz . .
one of the most important energy storage technologies for a rising _ o
number of power portable electronics and electric cars. = P 4
Supercapacitors are divided into two categories depending on > s i
their electrochemical storage features, such as double-layer Z .
. . . . b n 3
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conserving energy between the electrode and electrolyte and the 281 agae T A e e
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Hydrothermal processm

MnO,
>"— - Conclusions
for 180°C at 12 h K\)

’ \\) \\) The results of the XRD, FTIR, SEM, EDX, FESEM, TEM, BET, and XPS
E \) \> k\) tests revealed that the as-synthesized a-MnO, tetragonal structure with
Annealed in k \ nanorods has an excellent crystalline structure. The MP 6 (P-MnO,)
m”ﬁ'ef“’"acei k\) \\) nanoparticle has electrochemical properties and a significantly increased
for 500°C at 2 h K\) specific capacitance ranging from 281.1067 Fg' with low solution internal
— resistance (0.86 Q) and charges transfer resistance (0.74 Q), as well as a

- P doped MnO,

NaPH,0,H,0 _

remarkable cyclic stability of 87.3% after 10000 cycles at 6 Ag.
In this study, potassium permanganate (KMnO,), manganese

sulphate monohydrate (MnSO,.H,0), and sodium hypophosphite
are utilized to create pure and P-MnO, nanoparticles References
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