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Abstract
The surface of carbon nanotubes (CNTs) was modified by fluorination and applied to conductive materials to improve the

energy efficiency of a capacitive desalination (CDI) electrode. CNTs were fluorinated at room temperature with a mixed gas
of fluorine and nitrogen, and activated carbon based CDI electrodes were then prepared by adding 0-0.5 wt% of untreated
CNTs or fluorinated CNTs with respect to the activated carbon. Fluorinated CNTs showed improved dispersibility in the elec-
trode and also slurry as compared to untreated CNTs, which was confirmed by the zeta potential and scanning electron
microscopy. Fluorinated CNTs added electrodes showed higher desalination efficiency but lower energy consumption than
those of using untreated CNTs added electrodes. This was attributed to the decrease in the resistance of CDI electrodes due
to the improved dispersibility of CNTs by fluorination.
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Figure 1. Manufacture of carbon electrode.
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Figure 2. Schematic diagram of capacitive deionization experiment
unit cell test setup.
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Figure 3. Zeta potential of CNT and F-CNT.

Figure 4. SEM image of surface of activated carbon based electrode
with CNT (a) and F-CNT (b).
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Figure 5. Salt removal efficiency for the continuous ion removal step

in CDI unit cell as a function of CNT (a) or F-CNT (b) contents and
a adsorption time at a flow rate of 30 mL/min.
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Figure 6. Salt removal efficiency for the continuous ion removal step
in CDI unit cell with CNF or F-CNT and a adsorption time at a flow
rate of 30 mL/min.
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Table 1. Removal Rate According to the CNT and F-CNT Content

Salt removal rate (%)

wt%
0 0.05 0.10 0.30 0.50
CNT 79 79 76 72 57
F-CNT 79 80 80 77 62

Table 2. Potential Average According to the F-CNT Added Rate

Energy consumption (kWh/m)

wt%
0 0.05 0.10 0.30 0.50
CNT 0.13 0.13 0.15 0.23 0.28
F-CNT 0.13 0.12 0.11 0.19 0.26
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