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Development of process for water environment improvement using mesoporous
nanocarbon filaments toward low environmental
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Water treatment technology based on electric double-layer adsorption is
capable of removing ions from water because of its reversible charge-discharge capability and long
lifetime due to the physical storage of electric charge. Microporous materials such as activated
carbon have been used, however in dilute solutions, the removal performance of microporous materials

decreases due to the increase in the thickness of the diffusion double layer of the electric double

layer. Therefore, we synthesized Marimo nanocarbon (MNC), an aggregate of nanocarbon filaments with

meso-sized voids between the filaments, and attempted to apply it as a novel electrode material.
The mesoporous material is superior to the microporous material in adsorption and desorption of

dilute ions, suggesting that the mesoporous material is more effective for the removal of dilute
ions.
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Fig. 1 SEM image of each MNC. a: MNC, b: MNC-N

Fig.2 MNC TEM
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Fig. 2 TEM image of MNC.
Table 1 Surface areas and pore properties
of samples.
’ SBET Vmicm Vmeso Vmeso/Vmicro+Vmeso
Sample R 3 3
[m/g]  [ecm’/g] [cm’/g] [%]
g Table2 MNC 174 006  0.43 87
g MNC-N 159 0.06 0.37 87
YP50F 1620 0.70 0.16 18
YP50F-N 1403 0.68 014 17

MNC-N YPS50F-N
¢ Table 2 Atomic content of various carbon bonding

taken from deconvoluted C 1s spectra and
{ potential of each sample.

cC -OH -O- C=0/CHO COOH g potential
Sample
[%] [%] [%] [%] [%] [mV]
Fig. 3 MNC YP50F 1 mM CsClI MNC 774 182 13 11 20 a1
CaC|2 Ccv MNC-N 775 134 3.4 2.1 3.6 -45
EDL cv YP50F 753 139 4.0 2.8 4.0 -50
YP50F-N 755 8.7 6.8 42 4.8 -55
2. Fig. 3 MNC
cv EDL
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Fig. 3 CV carve of each sasmple at 1 mV/sec.

Table 3 Electric double laver thickness.

lonic valence Electric double layer thickness

[ [nm]
1 9.6
2 48
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Fig. 4 CV carve of each sample at 1 mV/sec.
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Fig. 5 Relationship between time and
electric conductivity.
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