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Fabrication of electrospun nanofiber mat for tetracycline adsorption and other membrane 
separation processes

Liu Qing
Chinese Academy of Sciences, China

Electrospinning is a novel technique to produce nanofibers with a diameter of 100 nm to >1. In electrospinning, when a 
high voltage is supplied to a liquid droplet, a charged liquid jet is formed. The bending instability between the jets cause 

thinning and elongation of the fibers, subsequently, resulting in formation of uniform nanofibers, which have high specific 
area, porosity and interconnecting pore structures, thus, are suitable for energy and environmental applications. In our work, 
a novel Fe3O4/polyacrylonitrile (PAN) composite nanofiber mat was prepared by a simple two-step process, electrospinning 
and solvothermal method. Surface characterization demonstrated formation of a uniform cubic phase Fe3O4 nanoparticles 
coating (about 20 nm in thickness) on the PAN nanofiber backbone. The coating doubled the specific surface area of NFs, 
from 8.4-17.8 m2g-1, as confirmed by nitrogen sorption isotherm analysis. To evaluate the feasibility of Fe3O4/PAN composite 
NFs as a potential adsorbent for antibiotic removal, batch adsorption experiments were conducted using tetracycline (TC) as 
the model antibiotic molecule. The results showed that Fe3O4/PAN composite NFs was effective in removing tetracycline with 
no impactful loss of Fe at pH regime of environmental interest (4 to 8). The maximum adsorption capacity calculated from 
Langmuir isotherm model was 257.07 mg g-1 at pH 6. The composite NFs also exhibited good regenerability over repeated 
adsorption/desorption cycles. This highly effective and novel adsorbent can be easily modularized and separated, promising its 
huge potential in drinking and waste water treatment for antibiotic removal.
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