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ABSTRACT: Recently, research on carbon adsorbents has been active as an interest in improving the environment such
as indoor and outdoor air quality. Considering that causative substances deteriorate the air quality are basically volatile
organic compounds, it is important to improve the hydrophobicity of the carbon materials for better removal efficiency.
This study presents a method for improving hydrophobicity of carbon and a measurement of the hydrophobicity. Generally,
methods of improving the hydrophobicity of carbon materials are heat treatment, acid/alkali treatment, coating and immersion
with hydrophobic materials. However, it collapses the pore structure and reduces the adsorption capacity. Therefore, this
study briefly introduce not only the general method for improving carbon materials’ hydrophobicity but also the method
for converting the precursor of the material is briefly introduced. Futhermore, this study introduces a analytical technique

used to determine hydrophobic modification or not, and aims to enhance the understanding of carbon materials.
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Table 1. Study of Deposition Method
Author Carbon materials Study summary Ref.
- Activated carbon was synthesized through depositing PDMS® using
Xiuquan, L. Activated carbon thermal evaporation vapor deposition method [6]
- Hydrophobicity is improved by Si-O-Si functional groups
Zhou, Y. Carbon films - Carbon films with nanostruc'tured sun.CaCG: were deposited on silicon (1]
through a magnetron sputtering technique
- CNT surface were coated with a thin layer of PTFE? by chemical vapor
Dumee, L. CNT depositon [13]
- It does not significantly change the average pore size and porosity
- DLC films were manufactured using glancing angle deposition method by
Moghadam, R. Diamond like methan‘e gas at diffeﬁtnt incident ﬂu.X angles . . [15]
carbon films (DLC) - Increasing the deposition angle also improves the hydrophobic properties
of the carbon material
- Fluorine-doped diamond-like carbon films with different fluorine content
Yao, Z. DLC fi . . . 19
a0, 1ms were fabricated using PINI-D* by changing the CF, flux [19]
Asl, A M. DLC fims -DLC films were deposited by pulsed laser deposition on Si-(100) 20]
substrates
Banerjee, D. Carbon films - Carb(?n films were sy'n.thesized o'n Si substrate b?/ plasma enhanced 1]
chemical vapor deposition at various pressure using acetylene gas
Lau K. K. S. ONT - PTFE. is coated'on Fhe surface of the.CNT by f:hemlcal vapor deposition 22]
techniques to give it superhydrophobic properties
1) Carbon nanotube
2) Poly(tetrafluoroethylene)
3) Polydimethylsiloxane
4) Plasma immersion ion implantation and deposition
Table 2. Study of Acid Treatment
Author Carbon materials Study summary Ref.
Li L. Activated Carbon Act'ivated carbon is tre.ated with .nitric acid, sulfuric acid, phosphoric acid [16]
to improve hydrophobic properties
Park, S. H. Activated Carbon -Activatf:d Carbon is treated with sulfuric acid to improve hydrophobic [17]
properties
Fahmi, M. Z. Carbon nanodot - Hydr.oph({blc Carbqn nanodots have been synthesized by carbonization of 23]
tataric acid-L-tyrosine
- Fl icl hesi lysi i
Sinclair, L. Carbon nanoparticle uorescent carbon nanoparticles are synthesized by prolysis and reaction [24]

of citric acid and ethanolamine
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Table 3. Study of Si Treatment
Author Carbon materials Study summary Ref.
Xiuquan, L. Activated Carbon - Activated carbon was modified with PDMS® to improve hydrophobicity [6]
Ye, Y. Carbon steel - Carbon steel was modified with silica coating (E-M-SiO,) [26]
Yang, J. Activated Carbon _ﬁ;(;ir‘g;:}igbf:r;f; f;v:ilzsmodiﬁed with dimethyl dichlorosilane to improve 27]
Harb, S. V. CNT - PMMA®-Siloxane-Silica is coated on the surface of CNT [28]
Wang, Z. ONT —E}]}Ed(r):ps;lsicli(;lﬁol) were coated on the CNT surface to improve [29]
Bhandavat, R. CNT - Poly silazane and pyrolysis were used to coat CNTs to improve hydrophobicity — [30]
Han, J. T. ONT -E}I]\é’rTogrlaosbircr:;iﬁed with PDMS-polyethylene glycol copolymer to improve 31]
Shi, S. Carbon steel - SiO,@PANI were coated on Q235 carbon steel [32]
Dimov, N. Carbon :g:ﬂ;x :azs tll::):lfs‘l;gt}::sti}zle(sillllazfnihgmervapor deposition method 1331
Kern, F. Carbon fiber - SiCN, SiCO were coated on carbon fiber [34]

1) 3-methacryloxypropyltrimethoxysilane
2) polydimethylsiloxane
3) poly(methyl methacrylate)
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