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Abstract : Carbon nanomaterials such as fullerene, carbon nanotube and graphene are representative nanomaterials and widely
used in various fields. Carbon nanomaterials can be exposed to environments during their production, usage and disposal, spreading
to different systems and posing a great threat to various ecological receptors. Researches are conducted in order to determine
the possibility of groundwater exposure to carbon nanomaterials due to their release and passage through soils. If soils can play a
significant role in limiting the transport of carbon nanomaterials, the possibility of groundwater exposure to carbon nanomaterials
can be reduced greatly. This review paper presented the research works performed for the mobility of carbon nanomaterials in soil
media. Also, the paper provided the factors affecting the transport of carbon nanomaterials in soil media along with the DLVO
theory/colloid filtration theory/transport model, which are used to describe the transport of carbon nanomaterials in soil media.
Recently, production of carbon nanomaterials and their commercial and environmental applications increase rapidly in Korea.
Therefore, researches regarding the fate and transport of domestic carbon nanomaterials in soil environments should be performed
in various environmental conditions.
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Table 1. Characteristics of carbon nanomaterials
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Characteristics Fullerene SWCNT MWGCNT Graphene
Specific gravity (g/cm°) 172 08 18 22
Elastic modulus (TPa) 0.0159 ~125 ~0.27-095 1
Strength (GPa) - 13-52 11-63 130
Resistivity (uQcm) 1014 5-50 5-50 1-50
Thermal conductivity (W/m/K) 04 3000 3000 3000-5000
Thermal stability ‘C (under Ar) ~ 1000 ~1800 ~ 1800 ~ 2800
Specific surface area (m?/g) 1100-1400 ~ 400-900 ~ 200-400 2630
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Table 2. Summary of experimental studies for mobility of carbon nanomaterials in soil media

Authors nan((;)?r:zglials Soil media Ref. Authors nancc:)?nrt;toenrials Soil media Ref.
Liuetal, Graphene oxide quartz sand 24 Tianetal, SWCNT quartz sand 43
Liuetal Graphene quartz sand 25 Mattison et al, MWCNT quartz sand 44
Khan et al, SWCNT solid waste 26 Zhang et al, Fullerene sandy sail 45
Mekonen et al, MWCNT quartz sand 27 Wangetal, Fullerene natural soil 46
Kasel et al, MWOCNT quartz sand 28 Tianetal, SWCNT quartz sand 47
Kasel et al, MWCNT natural soil 29 Tongetal, Fullerene quartz sand 48
Lanphere et al, Graphene oxide quartz sand 30 Chaeetal, Fullerene glass bead 49
Chowdhury et al, SWCNT quartz sand 31 Liuetal, MWCNT quartz sand, glass bead 50
Fortner et al, Fullerene natural sand 32 Jaisi and Elimelech SWCNT, Fullerene natural soil 51
Wang et al, MWCNT quartz sand 33 Jaisi et al, SWCNT quartz sand 52
Wang et al, Fullerene quartz sand 34 Lietal, Fullerene quartz sand 53
Tian et al, MWCNT glass bead, quartzsand 35 Wang et al, Fullerene quartz sand 54
Tian et al, SWCNT, MWCNT silica sand 36 Wangetal, Fullerene glass bead, quartz sand 55
Tian et al, SWCNT quartz sand 37 Wangetal, SWCNT, MWCNT quartz sand 56
Chen et al, Fullerene glass bead 38 Espinasse et al, Fullerene glass bead 57
Zhang et al, Fullerene quartz sand, sandy soil 39 Cheng et al, Fullerene sandy soil 58
Zhang et al, Fullerene quartz sand, sediment 40 Brantetal, Fullerene glass bead 59
Bouchard et al, SWCNT quartz sand 41 Lecoanet et al, Fullerene, SWCNT glass bead 60
Feriancikova and Xu Graphene oxide quartz sand 42  Lecoanet and Wiesner Fullerene, SWCNT glass bead 61
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