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� The constructed wetlands are considered to be a low-cost alternatives for 

wastewater treatment system and have a greater potential to remove N (nitrogen) and 

P (phosphorus). Adsorption by media plays an important role to remove N and P. 

Shale was selected as a media in constructed wetlands, on the basis of its P adsorption 

capacity as well as its suitability for plant growth. The specific objective of this study 

was to utilize shale as a media in constructed wetlands. The physical and chemical 

characteristics of shale, its N and P adsorption capacities, factors on N and P 

adsorption capacities, and adsorption equilibrium were investigated. The N and P 

removal efficiencies of shale were compared with other media (i.e. sand and gravel) in 

pilot scale.  

 Shale was sieved into 5 particle sizes including Shale A, B, C, D and E. The 

investigation of physical and chemical characteristics of shale showed that it is 

suitable to be use as a media in constructed wetlands. The N and P adsorption data 

corresponded well with Langmuir isotherm and Freundlich isotherm. While Shale’s 

adsorption capacities of N and P increased when the particle size and temperature 



 
�

����

decreased, increasing the adsorbate dosages and contact time. The maximum nitrate, 

ammonium, and phosphate adsorption capacities were obtained at the pH of 2, 6 and 

10, respectively. The results of the nitrate, ammonium, and phosphate saturation 

points indicated that the highest adsorption capacities of Shale E were 0.18, 0.18 and 

0.59 mg g-1 for duration time 13.00, 1.50 and 22.50 days, respectively. The COD 

removal efficiencies of Shale C-E were found to be in the range of 59.77-72.96 and 

for ammonium in the range of 60.55-69.06%. The nitrate removal efficiency of Shale 

A-E to be for in the range of 57.04-72.04 and for phosphorus in the range of 64.74-

93.50%. These results of shale were better than those of sand and gravel. Therefore, it 

can be concluded that shale has a potential to be utilized as a media to remove N and 

P in constructed wetlands. 
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