
 

Removal of Pb(II) using alginate – immobilized 

Myriophyllum spicatum beads 
  

Abstract Directive 1999/31/EC requires that biowaste with more than 3% organic content isn’t 

accepted for landfilling directing toward more efficient use of biological material from the landfill. 

Myriophyllum spicatum is an aquatic weed which grows on every continent except Antarctica and 

it is noted for its capability to cause different problems, so its growth must be controlled. 

Utilization of bio-waste in the bioeconomy can be achieved with biosorption. In this study was 

investigated M. spicatum/alginate (5:1) biosorbent (MsA) for the removal of Pb(II) ions from 

aqueous solutions. MsA was characterized by Fourier transform infrared spectroscopy. The batch 

equilibrium was expressed by 5 isotherms and Redlich-Peterson isotherm model provided the 

best fit with the experimental data. Since, alginate-immobilized M. spicatum beads have superb 

Pb(II) uptake 200 mg/g they are appropriate cost-effective, environmental friendly biosorbent with 

potential application for continuous flow reactors. Managing and processing bio-waste must be 

deployed and integrated to meet the requirements of the sustainability. 
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CONCLUSIONS Results show successful 

application of alginate – immobilized Myriophyllum 

spicatum beads MsA (5:1) for biosorption of Pb(II) in 

water. The FT-IR analysis approved the presence of 

the functional groups: carbonyl, carboxyl and 

hydroxyl that acted as the binding sites for 

adsorption of lead. Biosorption of Pb(II) follows the 

Redlich-Peterson isotherm. This results are 

important considering that aquatic weed biomass 

has quite simple processing and also easy 

application in immobilized beads form with alginate. 

Utilization of invasive plants as biosorbents certainly 

contribute for their sustainable management in 

treatment of wastewater. 
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RESULTS AND DISCUSION The absorption 

spectrum of Pb loaded MsA (5:1) was compared with 

MsA (5:1) and Ms biomass (Figure 2).  

Samples of freshly harvested M. spicatum were collected from the artificial Sava Lake, Belgrade, Serbia. The 

fresh plant employed for analysis has been harvested with a mechanical underwater (Figure 1). 

   a) b) c) 
 Figure 1 Harvesting (cutting) of M. spicatum with a mechanical underwater harvester at Sava Lake (a) 

loading mown plant material (b) Fresh harvested plant M. spicatum  from Sava Lake 

Harvested fresh plant material was washed with tap 

wather and then 3 times with distilled water, dried in air at 

ambient conditions of 35◦C during several days. Dried 

plant was milled and sieved to particles <0,2 mm. Gained 

beads MsA had high amount of aquatic weed, so ratio M. 

spicatum - alginate was 5:1. 

Figure 2 FT-IR 

spectra - contact 

time 24 h, pH=5, 

Pb(II) initial conc. 

3 mmol/l, agitation 

rate 200 rpm 

Experimental data fits within the following isotherms:  

Redlich−Peterson >Temkin > Langmuir > Freundlich > 

Dubinin-Radushkevic 
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