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 The presence of emerging compounds in water and wastewater has been 

increasing substantially in recent years. These are synthetic compounds, present in 

most of today's consumer goods and may pose a potential threat to ecosystems and 

human health. The vast majority of wastewater treatment plants do not have the 

required efficiency for their removal. However low concentrations of these 

compounds in the environment can cause toxic effects and affect the endocrine 

system, thus becoming a public health problem. Caffeine is a alkaloid, one of the 

most consumed substances in the world. Therefore, it is present not only in some 

industrial effluents, but also in urban wastewater. As already mentioned, 

conventional treatment processes do not allow efficient degradation, so Vertical 

Flow Constructed Wetland (VFCW) has been presented as a good solution in the 

removal of pharmaceutical compounds, including caffeine. 

This work aims to assess Vetiveriazizanioides’s ability to withstand and 

remove caffeine from. The research was developed in a pilot VFCW (0.4 x 0.6 x 

0.70 m) planted with Vetiveria zizanioides on an inert matrix of light expanded clay 

aggregates. The VFCW was continuously fed with synthetic wastewater supply with 

a mineral medium and caffeine. A synthetic effluent was used to minimize the 

variations in the concentration of affluent to the VFCW. 

 The Hydraulic Load (HL) was kept constant at 110±8 L m
-2

d
-1

. Samples of 

affluent and effluent from the VFCW were collected daily. They were measured in 

situ the pH, electrical conductivity (EC), redox potential (Eh) and dissolved oxygen 

(DO), as well as the air and soil temperature. The caffeine concentration was 

determined by HPLC-MS and three concentrations were studied of affluent: 3±1 mg 

L
-1
, 4.5±1 mg L

-1
 and 9±1 mg L

-1
. The study of each Caffein concentration lasted 4 

weeks. Chlorophyll a and b (Chl a and Chl b) and carotenoids were determined at 

the beginning and end of the tests. Average efficiencies of caffeine removal were 

obtained up to 66±10%. The caffeine levels in the affluent with which the VFCW 
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were fed affected the content of Chl a, Chl b and carotenoids. It was verified that the 

increase of caffeine in the affluent caused a decrease in the content of chlorophyll a 

and b and an increase of the carotenoids throughout the tests, thus interfering in the 

composition of the foliar biomass. This study points to the possibility of using 

VFCW as a low-cost technology applicable to the treatment of wastewater 

contaminated with emerging compounds. 

  


