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Abstract

Nitrogen-doped porous carbon (NC) electrode materials were prepared by high-temperature py-
rolysis using melamine-formaldehyde resin microspheres as precursors. The microstructure,
electrochemical properties, and capacitive deionization (CDI) desalination performance of NC were
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systematically investigated. The morphology and structure of NC were characterized by scanning
electron microscopy (SEM), transmission electron microscopy (TEM), and X-ray diffraction (XRD).
Electrochemical tests were conducted on the NC electrodes in 1 M NaCl solution. A specific capaci-
tance of 113.8 F-g-1 was achieved at a scan rate of 1 mV-s-1, and a specific capacitance of 154.9 F-g-1
was obtained at a current density of 1 A-g-1, indicating good rate capability. When tested in 500
mg-L-1 NaCl solution at an operating voltage of 1.0 V, the NC electrode exhibited a salt adsorption
capacity of 21.48 mg-g-1 and excellent cycling stability, with a capacity retention of 84.2% after 37
cycles. This study provides a new approach for developing low-cost, high-performance carbon-
based electrode materials for CDI.
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Figure 1. Calibration curve of conductivity variation with NaCl concentration
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Figure 2. SEM and TEM images of MF (a), (b) and NC (c), (d)
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Figure 3. XRD pattern of NC
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Figure 4. (@) CV curves at different scan rates; (b) specific capacitance at different scan rates; (c) galvanostatic charge-dis-
charge curves and (d) specific capacitance at different current densities of NC
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Figure 5. (a) Conductivity variation profiles of the NC//AC CDI device under different operating voltages; (b) Salt adsorption

capacity of NC
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Table 1. Comparison of desalination performance with nitrogen-doped carbon electrode materials reported in the literature

= 1 SXBREN RIS ARV R REXT L

WI4E NaCl ¥k

Hm AR

V) Rt SE
HUB bR UEY) rmel ) (mee) szt e
Hollow carbon nanospheres (HCNS) 1.2 584.4 23.01 15 cycle (100%) [15]
Interconnected hollow carbon spheres 12 500 20.43 25 cycle (97.17%) [16]
(IHCss)
Iron-nitrogen-doped carbon nanoparticles o
(3D-FeNC tubes) 1.2 293 8 200 cycle (68.7%) [17]
Silk cocoon-derived carbon (NC) 1.2 500 18.5 20 cycle (86%) [18]
Zeolite Socony Mobil-5 (ZSM-5) o
template-derived carbon (HCNBS) 14 500 323 50 cycle (95.4%) [19]
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Nitrogen-doped highly ordered mesoporous o
carbon (NOMC) 1.6 250 26.2 20 cycle (100%) [20]
N, P co-doped eave-like hierarchical porous o
carbon (NP-EHPC) 1.2 500 24.14 150 cycle (74%) [21]
N-doped derived hierarchically porous carbon o
material (NPC/CNT-RG) 1.2 500 28.99 10 cycle (91.9%) [22]
3D-ordered honeycomb-like nitrogen-doped o
micro-mesoporous carbon (3D HPC) 12 500 2145 20 cycle (89%) 23]
Nitrogen-doped porous
carbon tubes composite 12 500 16.7 100 cycle (92.5%) [24]
(PCT1.75-N)
Nitrogen-doped activated carbon (NAC) 12 468 24.7 100 cycle (40%) [25]
N-dope graphene freestanding porous o
membrane electrode (F-N-GPM) 1.88 100 218 10 cycle (35%) [26]
NC 12 500 27.61 37 cycle (84.2%)  This work
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