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Abstract

Lignin is compatible with various polymeric materials and useful as a carbon precursor. In this work, carbon monolith films
were produced from polyacrylonitrile (PAN)@lignin precursor films by a controlled carbonization cycle. In addition, their
morphological features, electrical properties, and adsorption behavior were analyzed and compared with those of carbonized
PAN films. The successful formation of PAN@lignin precursor was confirmed by Fourier-transform infrared (FT-IR)
spectroscopy. SEM was used to examine the morphology of precursor and carbonized films, revealing that both precursor
and carbonized films retained structural stability following carbonization. A trace of lignin in the carbonized films was also
found. The pore structure of the carbonized PAN@lignin film was measured using the BET method, indicating the formation
of fairly uniform pores. The electrical properties were also analyzed to obtain the Ohmic relation, which demonstrated that
the electrical signal was influenced by incoming materials. Finally, the carbonized PAN@lignin films were useful as adsorb-
ents to remove metal ions. This study provides important information for future initiatives in relevant research fields.
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Figure 1. FT-IR spectra of (a) lignin and (b) PAN@]Iignin precursor.
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Figure 2. SEM image of (a) PAN, (b) PAN@]Iignin films and their
carbonized products (¢ and d) (scale bar 1 pm). Inset is the magnified
image of (d)(scale bar 200 nm).
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Figure 3. Raman spectra of carbonized lignin and PAN@lignin
composite film.
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Figure 4. Pore size distribution of carbonized PAN@lignin film.
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a function of adsorption time.
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