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In this study electrospun PVA nanofibres were 
functionalized with Fe-MOFs to synthesise a novel super 
adsorbing material. The novel material was characterized 
by SEM. SEM micrograms showed that uniform and non-
beaded nanofibres were fabricated. Factors influencing 
sorption of Pb(II) ions onto PVA and PVA/Fe-MOF 
nanofibres such as contact time and temperature were 
investigated. The thermodynamic parameters: apparent 
en o o) showed that sorption of 
Pb(II) onto electrospun nanofibres was spontaneous and 
exothermic respectively. 
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Elements such as lead and chromium are naturally 
occurring, and are known for their high atomic weight, 
density and toxicity [1]. Industrialisation activities and 
multiple domestic applications of these metals have led to 
their wide distribution in the environment, water and air 
[2]. The presence of metal ions even in low proportion is 
detrimental to many living species [3]. They are 
considered as nervous system toxicants that causes 
multiple organ damage [4]. Thus the removal of these 
metal ions from aqueous solution has become a primary 
goal for obtaining clean water.  

 
Over the years several technologies have been 

developed for the removal of these metal ions from 
aqueous solution these technologies include adsorption 
[5], membrane processes [6], chemical precipitation [7] 
and ion exchange [8]. However adsorption is the most 
preferred approach due to its attributes of being less cost 
effective, environmental friendliness and low energy cost 
[9]. 

 
Nano scale adsorbents have attracted considerable 

interest in adsorption applications due to their large 
specific surface area, porous structure, physical and 
chemical properties [10]. In recent years, researchers have 
developed many nanofibres adsorbents by blending 
polymers; chitosan/polyethylene glycol nanofibres [11], 
polypyrrole/polyaniline nanofibres [12] and chitosan/poly 
acrylamide nanofibres [13]. Other researchers have added 
surfactants to nanofibres; polyvinylpyrrolidone/CeO2 [14], 

  polyvinylpyrrolidone/ Fe2O3 [15] and PAN/SiO2 
nanoparticles [16].  All these efforts were to improve the 
sorption capacity of the nanofibres for the removal of 
heavy metal ions in aqueous solution 
 
 Inspired by the above work, in this work we 
fabricated novel adsorbent by incorporating PVA 
nanofibres with Fe-MOFs via electrospinning. The 
nanofibres were subsequently used for the adsorption of 
Pb(II) ions in aqueous solution. Adsorption performance 
of this newly developed adsorbent was evaluated by 
varying parameters such as contact time and temperature. 
Kinetics and thermodynamics of the adsorption process 
were also investigated. 
 

 
 PVA solution was prepared by dissolving PVA 
into hot distilled water. The polymer solution was mixed 
with Fe-MOF powder for 1 hrs on a magnetic stirrer. The 
polymer solution mixer was fed into a plastic syringe. The 
experimental set-up used for conducting electrospinning 
included a high voltage power supply, syringe and a 
collector. During electrospinning, a positive high voltage 
of 15 kV was applied at the tip of a syringe needle. The 
electrospun nanofibres were collected on a piece of 
aluminium foil covered on an electrically grounded metal 
plate, which was placed at a distance of 15 cm apart from 
the tip of the syringe needle. Electrospinning was 
conducted under the ambient conditions. 

 

The surface morphology of PVA and PVA/Fe-
MOF nanofibres are shown in figure 1 (a and b). 
Nanofibres micrographs of electrospun PVA is figure 1a 
and PVA/Fe-MOF is figure 1b. It was observed that the 
fabricated nanofibres were uniform, continuous and non-
beaded as seen in figure 1a. Fe-MOF content effect on 
PVA fibrous mat was studied, as seen in figure 1b, it was 
observed that incorporated nanofibres were more 
entangled and formed network structures. Other than that 
no other morphological changes were observed in the 
view of the SEM images 
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and SEM micrographs of PVA and 

PVA/Fe-MOF nanofibres respectively. 

To study the effect of temperature on Pb2+ sorption 
onto PVA and PVA/Fe-MOF nanofibres it was carried out 
at different temperatures of 25, 40, 60 and 80 oC as plotted 
on figure 2. The percentage sorption rapidly increased 
with raised temperature from 0-25 oC. The increase in 
sorption with raised temperature may be due to the 
strengthening of adsorptive forces between the active sites 
of the adsorbents and adsorbate species. Subsequently as 
temperature increased there was no improvement 
observed in adsorption rate as equilibrium was reached.  
This results shows that temperature has no effect on the 
adsorption of Pb2+ onto nanofibres composites. 

 
 Temperature effect on sorption of Pb2+ ions 

onto (- -) PVA and PVA/Fe-MOF nanofibres (- -) 

Equilibrium contact time was carried out in order to 
better understand the sorption kinetics of Pb(II) ions onto 
nanofibres adsorbents. Figure 3 shows the impact of 
contact time of PVA and PVA/Fe-MOF nanofibres at 10, 

20 and 30 min. The sorption occurred rapidly within the first 10 
min, this was due to all active sites on the adsorbents surface 
were vacant and Pb(II) ion content was relatively high. But as the 
active sites became saturated, the ion uptake rate was slowed 
down and finally the system reached sorption equilibrium after 
10 min. 

 Time effect on adsorption of Pb2+ ions onto ( -) 
PVA and (- -) PVA/Fe-MOF nanofibres

Novel PVA nanofibres incorporated with Fe-MOFs 
were successfully synthesised by electrospinning. The newly 
developed nanofibres were used for the removal of lead ions 
from water. Kinetics studies showed that the uptake of lead ions 
by the nanofibres was very rapid, favoured at low temperatures. 
Pb(II) ions sorbed was two-fold on PVA/Fe-MOFs compared to 
PVA nanofibres. 
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