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1. Introduction –Excessive fluoride intake can lead to severe health problems [1]. Fluoride concentration 

in industrial effluents are generally much higher than in natural waters, ranging from 100 to 6,500 mg.L-1. 

In order to avoid negative health and environmental impact of those elevated fluoride concentrations special 

wastewater treatment is required. Life cycle assessment (LCA) has been used extensively to compare the 

environmental impacts of treatment processes and to compare the treatment options themselves [2]. In this 

contribution, LCA of fluoride removal by electrocoagulation from a real effluent is presented. 

.  

2. Experimental - The LCA methodology defined by the ISO 14040: 2006 series [3], and SimaPro 9 were 

used in this study. The ReCiPe 2016 v1.1 endpoint method, egalitarian version method was used to estimate 

the environmental impacts of the wastewater treatment. The functional unit adopted was 1m3 of treated 

effluent. The treatment system has a capacity of 23m3/day and consists of an electrocoagulation unit 

followed by a sedimentation tank [4] and optional pH control and energy supply via CO2 from biogas 

generated in a biodigester.Three different processing scenarios are compared: (S1) pH control with HCl, 

(S2) pH control via? CO2 from biogas, and (S3) pH control via CO2 from biogas and energy supply (Fig.1).  

 

 3. Results and Discussion – The environmental impact of scenario 3 in which biogas is used for pH control 

and electricity generation was lower than for scenario 1 and 2. Scenario 2 had a greater environmental 

impact when compared to scenario 1 and 3 (Fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

The replacement of hydrochloric acid by biogas just for pH adjustment is not beneficial. The impact on 

human health was the most significant when compared to the impacts from use of natural resources and 

caused to ecosystems (Fig. 2). In general, the fluoride removal by electrocoagulation has a negative 

environmental impact, even though the use of biogas for electric energy generation. However, there is a 

reduction in the overall score from 12.5 for scenario 1, commonly used, to 6.4 in scenario 3, with biogas.  

 

4. Conclusions - This LCA study demonstrates that scenario 3, using CO2 contained in biogas for pH 

control and biogas for energy cogeneration, has a lower environmental impact when compared to scenarios 

1, using HCl as a pH regulator and 2 using CO2 contained in biogas from biodigester for pH control. 
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Figure 1  - Schematic of the treatment plant for fluoride removal Figure 2 - Comparison of overall impacts 
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