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 ABSTRACT 
 

 Nowadays heavy metals are reported as priority pollutants, 

due to their mobility in natural water ecosystems and their toxicity; 

they are among the most important pollutants in source and 

treated water, and are becoming a severe public health problem. 

Cellulose can adsorb heavy metals from solution. In this paper, the 

inexpensive and effective metal ion (Cu2+) adsorbent from wood-

waste materials (sawdust) was investigated using the biosorption 

process, which is a relatively new process that has proven very 

promising in the removal of metals ions from aqueous effluents. 

The results show that the adsorbtion of copper ion occurs with 

higher yields in alkaline solution (pH= 8.5), the adsorption 

equilibrium is quickly reached (after 15-30 minutes) and copper 

ions can be removed extensively from aqueous solution after 

successive adsorption stages.  

  

MATERIALS and METHODS 
 

 Batch studies were conducted using synthetic 

Cu2+ solution to assess adsorption studies. 

Working solution (1.6*10-4M) was prepared by 

successive dilutions from stock solution (0.4 M 

Cu2+ /L)   
 

Sawdust samples were obtained from wood 

factories located in Faget area, Timis County. It has 

been used without being crushed before.  
 

 Determination of Cu2+: a volumetric method was 

used, respectively [14]. 

 

 

 
RESULTS 
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Sawdust 

sample 

Experimental 

conditions 

Adsorption 

ratio 

mL aq. Cu
2+

/ 

weight of 

sawdust (g)  

Adsorption 

time,  
minute 

% removal, 

100X(Ci-Cf)/ 

/Ci, 

Cu2+ 

(mg/L) 
adsorbed 

by 1 g 

sawdust 

A1 Undried oak 

chips, sample 1,  

25
0
C, magnetic 

stirring 

(500rpm), pH = 

6.4 

500:1 15 50.03 10.16 

30 51.87 10.54 

45 54.62 11.10 

60 53.89 10.84 

75 53.12 10.74 

90 52.65 10.62 

 A2  Undried oak 

chips, sample 2, 

25
0
C, magnetic 

stirring 

(500rpm), pH = 

6.4 

500:1 15 58.25 11.84 

30 60.60 12.32 

45 63.10 12.82 

60 62.15 12.74 

75 61.75 12.18 

90 61.50 12.10 

B1 Dried oak chips, 

sample 1, 25
0
C, 

magnetic stirring 

(500rpm), pH = 

6.4 

500:1 15 49.35 10.06 

30 47.32 9.50 

45 44.38 8.94 

60 45.63 9.20 

75 44.38 8.94 

90 43.78 8.82 

B2  Dried oak chips, 

sample 2, 25
0
C, 

magnetic stirring 

(500rpm), pH = 

6.4 

500:1 15 32.08 6.58 

30 32.13 6.68 

45 30.20 6.12 

60 30.62 6.14 

75 30.97 6.26 

90 28.72 5.86 

Table 1. Effect of adsorption time and sawdust drying on 

cupper adsorption capacity  

Sawdust adsorb quickly copper ions; the 

adsorption equilibrium is quickly reached, after 

15-30 minutes working at room temperature 

(250C); 
 

 there are differences between the two samples 

of oak sawdust on adsorption capacity of Cu
2+ 

ions, probably because of different  degree of 

crushing, age of the trees, chemical composition;  
 

the drying process of sawdust is not 

advantageous because the adsorption capacity 

of copper ion decreases by 8.7-16.7% for sample 

1 and by 30-50% for oak sawdust, sample 2; 
 

1 g of undried sawdust can retain 10.16÷11.10 

mg/L Cu
2+

 (sample 1) or 12.10-12.74 mg/L Cu
2+

 

(sample 2); 
 

 the adsorbtion of copper ion occurs with 

higher yields (adsorbtion capacity increased by 

30-40%)  in alkaline solution (pH 8.5); 
 

73% of copper ions can be removed from the 

solution after three succesive adsorption stages 

CONCLUSIONS 
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