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1. Introduction – Heavy metal contamination of water is a serious threat to the global ecosystem. 
Cadmium and chromium are attracting the attention of environmentalists as some of the most toxic heavy 
metals. The eco-friendly bioaccumulation process demonstrated to 
possess good potential to replace conventional methods for the 
removal of metals [1]. Given these considerations, our paper focuses 
on the investigation of Cd(II) and Cr(VI) bioaccumulation from 
synthetic wastewaters by microbial biomass of Trichoderma viride.  
 
2. Experimental - The microbial biomass of T. viride was isolated 
from a forest soil, in Iasi, Romania as indicated by Hlihor et al. [2]. 
The bioaccumulation of Cd(II) and Cr(VI) by T. viride was examined 
by measuring the concentration of heavy metals in batch mode by 
specific spectrophotometric methods. 5 mL inoculum of T. viride in 
the stationary phase was transferred to the culture medium with an 
appropriate amount of metal solution to get the desired concentrations (25 - 200 mg/L). The flasks were 
incubated at 28±2 °C for 168 h at 150 rpm in an orbital shaker. The growth was monitored by the 
measurement of the dry weight concentration of biomass (g/L). All experiments were performed in 
duplicate and the data expressed are the average values. The sorption equilibrium was described by well-
known sorption isotherms Langmuir, Freundlich, Temkin and Dubinin-Radushkevich.  
 
3. Results and Discussion - The addition of heavy metals in the medium enriched with stationary phase 
T. viride reached after 168 h a high biomass concentration, 16.79 g/L and 17.75 g/L for 25 mg/L Cd(II) 
and Cr(VI), respectively, and a removal efficiency of 100%. Image 1 shows the graphical representation 
of non-linear equilibrium modelling of Cd(II) bioaccumulation. The process of Cd(II) bioaccumulation by 
T. viride is best described by the Langmuir model, while in case of the bioaccumulation of Cr(VI) ions, 
the Freundlich model is the one that correlates best with the experimental data (R2 > 0.8). For the other 
models, the values of the correlation coefficients are lower than 0.8 and indicate that the chosen isotherms 
do not accurately fit the experimental data obtained. 
 
4. Conclusions – The growth of the microorganism reached higher limits than the control for 
concentrations ranging from 25 to 75 mg/L, for both selected metals. Our data show that T. viride isolated 
from the Romanian soil was able to act as a bioaccumulator for the metal ions, showing a removal 
efficiency of more than 98%, for concentrations of Cd(II) and Cr(VI) lower than 75 mg/L.  
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Image 1. Representation of non-linear 

equilibrium modelling of Cd(II) 
bioaccumulation 


