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1. Introduction – Chromium causes serious negative effects on human health and the environment. Its 

chemical species, especially Cr(VI), are highly toxic, difficult and expensive to remove. Microbial 

biomass applied as biosorbent is one of the demonstrated alternatives to conventional materials used in 

wastewater treatment for metal removal, even at low concentrations. In order to be applied at large scale, 

the microbial-based remediation process must be analyzed from an environmental perspective as well [1]. 

The number of this type of studies though is insignificant. Therefore, the current work aims to compare 

and quantify the environmental impacts of Cr(VI) removal from wastewaters using microorganism 

species Arthrobacter viscosus, Trichoderma viride and Saccharomyces cerevisiae.  

 

2. Experimental – Environmental impact quantification was performed by applying the life cycle 

assessment (LCA) methodology according to ISO 14040 and ISO 14044 international standards with the 

fulfillment of all mandatory stages: goal and scope definition, inventory analysis, impact assessment and 

interpretation [2,3]. The environmental impact assessment was carried out in GaBi software. The data 

were analyzed based on the establised functional unit of 1 L of treated wastewater using inactive selected 

microorganisms, given an initial concentration of 25 mg/L Cr(VI).  

 

3. Results and Discussion – The environmental profile analysis performed with CML 2016 method 

revealed a higher impact in case of using Arthrobacter viscosus as biosorbent (2.14E-09 pers. equiv.), 

followed by the one quantified for applying Trichoderma viride (1.87E-09 pers. equiv.) and finally, 

Saccharomyces cerevisiae (1.59E-09 pers. equiv.). The higher impact of Cr(VI) removal using A. 

viscosus can be attributed to the two times longer time interval required for the uptake process, which 

determines the consumption of a higher amount of energy. The contribution of energy consumption to the 

recorded environmental impact is the highest among the used resources. Furthermore, the process with 

the highest energy consumption was biomass preparation for the metal removal carried out using A. 

viscosus and S. cerevisiae, while in case of applying T. viride it was the separation of the metal-loaded 

biosorbent from the residual aqueous solution.  

 

4. Conclusions – Among the applied microorganisms for Cr(VI) biosorption from wastewaters, the 

specie which registered the lowest impact, thus being more sustainable and feasible to use at large scale is 

Arthrobacter viscosus. The comparative analysis showed differences in terms of the quantified impact for 

each process included in the system boundaries. These differences depend on the processes included in 

the system boundaries, as well as the optimized working conditions for obtaining maximum metal 

removal performance. In order to lower significantly the quantified environmental impact, reducing the 

energy consumption should be given priority. The current work contributes to the upscaling of metal 

removal from wastewaters using non-conventional materials.  
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