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Preparation and Oil Absorption Properties of PAN Based
3D Shaped Carbon Nanofiber Sponge

Hye-Won Ju***, Jin-Hyeok Kang**, Jong-Ho Park***, Jae-Kyoung Ko****, Yun-Su Kuk***",
Changwoo Nam**, Byoung-Suhk Kim**"

ABSTRACT: In this work, the preparation and its oil adsorption behavior of polyacrylonitrile-based carbon nanofiber
sponge were investigated. The prepared carbon sponges showed excellent selective oil adsorption in the mixture of
water and oil, and the adsorption capacity of reused carbon nanofiber sponge was also investigated. Further, carbon
nanofiber sponge adsorbent with internally structured channel showed fast oil adsorption behavior due to a capillary
phenomenon. After use, sponge adsorbent was heat-treated at 800°C under N* and studied the possibility of a sensor
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for electrochemical detection of 4-aminophenol.
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Fig. 1. FT-IR spectra of carbon nanofiber sponges without (top)
and with (bottom) the PUD treatment
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Fig. 2. XPS spectra of the carbon nanofiber sponges without (a,
bottom) and with (a, top) the polysiloxane treatment
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Fig. 3. FE-SEM images of (a) carbon nanofibers and (b, c) carbon
nanofiber sponge. (d) Photograph of cube carbon nano-
fiber sponge

Fig. 4. (@) Absorption of chloroform sank into the bottom of

water by the carbon nanofiber sponge. (b) Absorption of
diesel flowing on the water surface by the carbon nanofi-
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Fig. 5. Reusability test for cyclic adsorption capacity of common
oils (toluene, chloroform, and N-hexane) by the carbon

ber sponge nanofiber sponge
Table 1. Chemical information of toluene, chloroform and N-hexane
Name Molecular formula Molecular weight (g/mol) | Specific gravity | Flash point (°C) | Boiling Point (°C)
Toluene CH.CH, 92.14 0.867 (20°C) 4 110.6
Chloroform CHCI, 119.38 1.498 (15°C) -22 61
N-Hexane CH,(CH,),CH, 86.18 0.767 (20°C) 22 68.7
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Fig. 7. (a) Nitrogen adsorption and desorption isotherms and
(b) Raman spectrum of the carbon nanofiber sponge (C-
800) carbonized at 800°C
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Table 2. Textural properties of the carbon nanofiber sponge (C-

800) carbonized at 800°C
Sample Surface area | Pore volume | Pore diameter
P (m*/g) (ecm?*/g) (nm)
C-800 19.10 0.041 8.58
30.0u 2000
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Fig. 8. (a) CVs and (b) EIS response of the bare electrode and
carbon nanofiber sponge modified electrode in presence
of 1T mM[Fe(CN)*"* as redox probe in 0.1 M KCI. (c) CVs
recorded at scan rate of 10 mV s™ in the potential win-
dow between -0.2 to 0.4 V in presence of 100 uM of 4-
aminophenol (phosphate buffer solution ~ pH 7.0). (d)
CVs obtained at different scan rates from 10-100 mV s at
the carbon nanofiber sponge modified electrode in 100 uM
of 4-aminophenol
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