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1. Introduction - Among the inorganic pollutants which have determined the highest negative impact are 

also heavy metals, persistent pollutants which still cause major environmental and health issues in the 

twenty-first century. Although microorganisms have demonstrated to be an excellent alternative to the 

conventional adsorbents, the environmental impact of using them for metal removal has been poorly 

explored in the scientific literature [1]. To upscale the metal remediation process through efficient and 

environmentally-friendly strategies, sustainability studies such as life cycle assessment (LCA) are highly 

relevant. In this context, the aim of the prezent work is to analyze through the LCA methodology the 

sustainability of Cd(II) removal from aqueous solution using bacterial biomass of Arthrobacter viscosus.  

 

2. Experimental - Environmental impact quantification was performed by applying the 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 established functional unit of 1 L of treated wastewater by dead and living Arthrobacter 

viscosus biomass considering an initial concentration of 25 mg/L Cd(II). Results were quantified by 

applying the ReCiPe 2016 method.   

 

3. Results and Discussion - Results showed that the quantified environmental impact is significantly 

higher, about 5-6 times in the case of the biosorption process, in comparison to the bioaccumulation of 

Cd(II). This can be explained by the fact that the system boundaries of the biosorption process include an 

additional stage in which the inactive microbial biomass is obtained. Furthermore, in terms of 

environmental impact, the lowest value was identified in the case of stratospheric ozone depletion (SOD) 

impact category, for both bioaccumulation (0.032 pers. equiv.) and biosorption (0.209 pers. equiv.) 

processes. Among the categories with the lowest quantified impact were also human toxicity-cancer 

(HTc) and fine particulate matter formation (FPMF). The highest impact on the other hand, was registered 

for ionizing radiation (IR) impact category, 3.56 pers. equiv. and 23.3 pers. equiv. for bioaccumulation 

and biosorption, respectively. 

 

4. Conclusions - The LCA analysis carried out in the current study shows that Cd(II) removal from 

wastewaters by A. viscosus is more environmentally-friendly when bioaccumulation process is applied, 

instead of biosorption. In order to transform the biosorption process into a more sustainable one, with the 

exception of the emissions to freshwater which are negative in value, others should be reduced through 

targeted solutions. The results thus obtained can be used in decision-making processes and 

implementation in strategies that can be applied in industrial-scale wastewater treatment.  
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