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Biosorption is one of those processes that use biomass (mostly inanimate) for elimination of 

various chemioal substances (e.g. heavy metals) from environment. Until now algae have been 

studied as biosorbents in most cases, but we can also take advantage of wood pulp (or sawdust) that 

is normal waste material resulting in large amounts from various productions. 

Considering the fact that biosorbent can be taken as natural ion exchanger containing slightly 

acidic or basic functional groups ( 2 , 3 , 4 ) , it is necessary to suppose that part of functional groups is 

filled by various metals before starting the measurements. Substituting these bound metallic cations 

by protonization we can gain biomass in given condition and some important information about the 

content of cations bound to biosorbent through ion exchange. 

The material used for biosorbtion observation was sawdust of Pinus negra Arnold. For 

measurements we used the part which passed through the 0.6 mm sieve. By dehydrating at the 120° 

C for the time of 24 hours we gained the water part that was 5.44% of original weight. 

For the observation we used the 0.1 M HCl solution with concentration 0.4 Cd/1. After 60 

rninutes we pipetted the solution and determined the amount of Cd in the solution using the method 

of anodic dissolving voltametry. The amount of adsorbed cadmium was calculated according to the 

difference of concentrations. We carried out the measurements for this ratio: liquid phase / solid 

phase 20, 30, 50, 100 and 200 ml/g. The measurements showed us that (except the last 

measurement) the resultant balanced concentration is approximately the same (= 50 ml/g) for the 

ratio liquid phase/solid phase. Only for ratio 200 ml/g the balanced concentration is escalating. It 

also means that the approximately same balanced concentrations correspond to different figures of 

adsorbed Cd (for the first four measurements). The maximal value of cadmium sorption - 0.593 

mmol/g or 1.186 mekv/g was reached in this environment - 0.1 M HCl for the ratio liquid phase / 

solid phase 200. 
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The protonization was carried out by the 0.1 M HCl solution. 1 gram of not dehydrated wood 

pulp was leached for the time of 45 minutes (while being permanently stirred) in 50 ml of 0.1 M 

HCl. This procedure was repeated three times. We were determining Na, K, Ca, Mg, Cd, Pb, Zn and 

Cu in individual fractionations. For the determination of Cd, Zn, Cu and Pb we used anodic 

stripping voltametry with the help of hanging mercury dropping electrode. While using this method 

for determination we did not find out stronger concentrations of Pb, Cd and Cu than concentrations 

resulting from blank (blind) measurements. For determination of K, Na, Ca and Mg we used the 

method of optical emissive spectrometry with inductively bound plasma (ICP-OES). For the 

spectrometry we used Optima 3000 apparatus (Perkin Elmer, Norwalk, CT, USA). The measuring 

results are shown in the table 1. 

Table 1 
The results of determination of Na, K, Ca, Mg and Zn released during ti ìe protonization. 

mg/g of biomass mmol/g of biomass mekv./g of biomass 
Na 0.4812 0.0214 0.0214 
K 1.4435 0.0369 0.0369 
Ca 2.9177 0.0728 0.1456 
Mg 0.4415 0.0181 0.0363 
Zn 0.0983 0.0015 0.0030 
in total 5.3822 0.1507 0.2432 

This table shows that during the protonization biomass released 0.1507 mmol/g or 0.2432 

mekv./g of metallic ions in total. The maximal amount of adsorbed cadmium - 66.4 mg/g or 0.593 

mmol/g - is significantly bigger than amount corresponding to quantity of released metals. It allows 

us to suppose that considerable part of biomass is originally protonized and only part of the surface 

is filled by metallic ions. For comparison we can cite the entries that are given e.g. by 

Mikuláškováf5). For adsorption of Cd 2 + on lignin it is 0.218 mmol/g. According to Leuch a ) for 

biosorption of cadmium on Sargassum fluitans algae it is from 0.46 to 0.97 mmol/g. It is obvious 

that biosorption of cadmium on wood pulp biomass in the 0.1 M HCl environment is comparable to 

the extent of biosorption cited by the authors we have just mentioned. 
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