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1. Introduction – Free Floating Macrophytes Treatments (FFM) have shown good pollutant removal 

performance in small Wastewater Treatment Plants (WWTPs) as secondary treatment [1]. This kind of 

treatment, with a low energy consumptions and low environmental impact, could also be used in WWTP 

with organic load above 2.000 Inhabitant Equivalents (I. E.). However, FFM must be a tertiary treatment 

in this scenario, since it is necessary to control the secondary treatment by 

means of the aeration system. This is why FFM, as tertiary treatment, 

could provide an additional treatment to the effluent of the secondary 

treatment without increasing management costs. So the main feature of 

this treatment is to improve de water quality in WWTPs above 2.000 IE.  

 

2. Experimental–The WWTP used in this study, La Coronada, a small 

village located southwest of Spain, was designed for 3.500 I. E. with a 

conventional pretreatment followed by a secondary treatment and FFM as 

tertiary treatment with 175 m2 of extension (see Image 1). The influent 

features are showed in Table I. The plant was monitored from July, 2017 

to February, 2018. Chemical Oxygen Demand (COD), Ammonia (NH4+), Total Nitrogen (TN), Total 

Phosphorus (TP) and Total Suspended solid (TSS) were measured according to standard methods [2].   

 

3. Results and Discussion - Image 2 shows the TN removal efficiency in the secondary and tertiary 

treatments. Although both treatments present high removal efficiency, the free-floating macrophyte 

treatment slightly improve the TN removal. 

       
                              Image 2.TN removal efficiency in the secondary and tertiary treatments. 

 

4. Conclusions – The WWTP removal efficiencies without the tertiary treatment were really high and the 

improvements related to the organic matter and phosphorus removal with the tertiary treatment were not 

relevant. However, the nitrogen removal mean value increased a 2,1 %, i. e., the FFM removed 1 mg/l of 

TN, with an improvement of 5 % in warm months (temperature above of 23 ºC). In addiction, the FFM as 

tertiary treatment had no energy consumption.  
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Table I. Inflow 

characteristics 
Parameters mgL-1 

COD 126 

NH4+ 34 

TN 40 

TP 3.1 

TSS 158 

 

 

 

 
 

  Image 1. La Coronada WWTPs based on an 

  extended aeration process with FFM as 

tertiary treatment. 
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