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Abstract

Lignin obtained from agricultural by products and wastes is now the largest
renewable carbon sources. However, a number of researches carried out on lignin utilization
are very limited compared to other biomass. Due to petroleum crisis, carbon sources from
plants are now gained much attention as it could potentially replace some petroleum
based-chemicals used in various polymer industries. This present work aims to use lignin
extracted from sugarcane bagasse under mild alkali condition to be a raw material of
electrospun carbon nanofiber in comparison with polycarylonitrile (PAN), an expensive
commercial raw material for carbon fiber production. The physic-chemical properties of
extracted lignin from bagasse were determined using FTIR, TGA and DSC to obtain basic
information for carbon nanofiber production. A maximum decomposition temperature
(DTGax) @and melting temperature were 350 — 355°C and 150°C, respectively. For nanofiber
production, lignin alone was found not suitable for electrospining process while in the
mixture form of PAN and lignin solution in DMSO at the ratio of 75:25 (w/w) was successfully
spun. The spun fiber was subjected to stabilization (250°C/1 h) to increase strength and
carbonization steps (800°C/1 h) for carbon structural reorganization. The obtained carbon
nanofiber had an average surface area of 414 mz/g and surface area seems to increase with
an increasing of lignin proportion. However, an increase of lignin also resulted in decreasing
of conductivity. This could be explained by the fact that conductivity could be increased by
crystalline structure but increasing of lignin increase more amorphous structure.
Nevertheless, this could have been improved if the carbonization could be adjusted which is
not the situation of the project. The production detail at laboratory scale was further used
from economical study. The results showed that the cost of carbon nanofiber was 388.22
THB/g or 388,219.53 THB/kg. Comparison with an available commercial carbon nanofiber
showed that the current cost from laboratory scale still has a chance to commercialize
under the condition of technical improvement with larger production scale (pilot scale). In
addition, the price of carbon nanofiber rely on the properties and ordered amount,
therefore the specific detail in certain properties such as conductivity or metal ion
absorptivity could be also studies. To conclude, technical and economic studies showed
that carbon nanofiber produced from extracted lignin from bagasse could be potentially

developed but not yet in a commercial scale.
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