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Abstract

The survey of activated carbon nano fiber production for the removal of pollutants

Saeedeh Rafiei

In the last decade, carbon nanofibers haverbeca great point of interest for the removal of
pollutants from water and wastewater as an effecéidsorbent. Increasing of porosity and specific
surface area of carbon nanofibers by physical &wedhecal activation methods enhances their effigienc
in adsorption process.

In the present work, activated carbon nano$ibarere produced in three steps consist of
electrospinning of polyacrylonitrile solution inndethyle formamide as a precursor, stabilization of
electrospun web and simultaneous carbonizationpéuydical activation of stabilized nanofibers in N
atmosphere. In each step, the optimum conditione selected by changing the effective parameters. |
electrospinning process, the effective parameteshkiding concentration, applied voltage and feeding
rate on precursor diameter and final webs uniformiére studied by SEM. The effects of stabilization
parameters such as temperature, dwelling time aatirtg rate on the extent of stabilization reaction
were evaluated using FTIR, DSC and XRD techniques.

Porosity and surface structure of produced at#iv carbon nanofibers were analyzed by nitrogen
adsorption measurements, i.e. BET equation. ReseMealed that specific surface area, porosity and
the total pore volume of obtained activated carbanofibers enhanced during physical activation.
Increasing the activation temperature from 8002001C caused porosity and pore volume development
up to 60% and 0.532 éfg, respectively. Results also showed that actimamperature of 1200 for
one hour leads to the desirable specific surfaea af 840m?2/g. Pore width of all samples was
calculated about 0.7 nanometer confirmed the mamays structure of produced PAN based activated
carbon nanofibers. XRD patterns of the carbon nbacd revealed hexagonal crystal structures with d-
spacing of 0.368 nm which is near to the graphspdeing (0.335) indicating proper conversion of
precursor to carbon nanofibers.

Keywords: electrospinning, Polyacrylonitrile, carbon nabefi, activation, porosity
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1 PVC pitch based

2 Rayon based

% High- tech

* Wet-dry spinning
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! Ccarbon yield
2 High Treatment Temperature
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Acrylonitrile Polyacrylonitrile
monomer
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