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Nanoporous Carbon Prepared from Lignite for Capacitive Deionization

YANG Yong, ZHAO Chunxia, LI Junshen, YANG Meili, CHEN Wen
(School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: A nanoporous carbon material was prepared via high-temperature heat treatment with lignite as raw material and KOH as
an activating agent in inertia atmosphere. The results show that nanoporous carbon has massive mesopores and micropores with an
average pore size of 2 nm, and the specific surface area can reach 3 135 m%g. The specific capacitance of the symmetrical capacitor
assembled with nanoporous carbon as an electrode is up to 267 F/g. A significant capacity retention of 95% is obtained after
1 000 cycles. The electrosorption capacity of the salt ions can reach 18.9 mg/g with a good adsorption and desorption cycle
performance.
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Fig. 1 Schematic diagram of simulated desalination plant
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Fig. 2 Thermogravity—differential thermal analysis (TG-DSC)
curves, XRD patterns and Raman spectrum of samples
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Table 1 Specific surface area, pore structure and electrosorption capacity of nanoporous carbons
Specific surface area/ X 3 N . Electrosorption capacity/
Sample No. ) Micropore volume/(cm™g )  Mesopore volume/(cm™g ) Average pore diameter/nm O
(m™g ) (mg-g )
BC-1-800 1805 0.64 0.24 1.96 7.3
BC-2-800 2031 0.69 0.37 1.70 10.1
BC-3-800 3135 0.68 0.63 2.17 12.5
BC-4-800 2777 0.83 0.54 1.98 10.7
BC-3-750 2512 0.16 0.56 2.09 11.0
BC-3-850 3167 1.05 0.59 1.89 11.2
The electrosorption capacity is tested at 1.2 V.
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Table 2 Comparison of preparation methods and properties of capacitive deionization (CDI) carbon electrode materials

. . . NaCl solution Applied  Electrosorption
Carbon material Material Preparation methods . . 1. Reference
concentration voltage/V capacity/(mg-g)

Mesoporous carbon  2-methylimidazole, Carbonization at 1 000 C in Ar+4%H, 250 mg/L 1.2 4.8 [19]
Zn(NOs),'6H,0

Carbon aerogels Resorcinol, formaldehyde,  Sol-gel condensation and carbonization at 500 mg/L 1.4 10.5 [12]
tetraethyl orthosilicate 900 C in N,

Microporous carbon Date stone Carbonization at 900 C in CO, 10 mol/L 1.2 17.8 [20]

3D graphene Graphene oxide Microwave treatment and H,O, hydrothermal 500 mg/L 1.4 21.6 [13]

method
Nanoporous carbon  Lignite KOH activation and carbonization in N, 150 mg/L 1.6 18.9 This work
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