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The layout of the system comprised 3 experimental units with 3 replicates. Each unit 
consists of one level of water depth with four levels of Pistia stratiotes coverage (50; 
70; 90 and 0 % (control)) under the outdoor condition. The results indicated that  
P. stratiotes can be successfully used for wastewater treatment since it had the ability 
to achieve the goal of proposed design; where the highest removal percentages of 
BOD

5
; NH

3
; TN; TP were 83.5; 97.53; 90.3; 87% after 5; 3; 5; 4 days, respectively 

in the case of 25 cm of water depth with plant coverage of (90; 70; 50 and 70%, 
respectively). As compared with K–C* and P–K–C* models, this system achieved 
high removal efficiencies of water measurements and heavy metals (Fe, Cu, Ni and 
Pb). The results showed that this aquatic plant P. stratiotes can be successfully used 
for waste water treatment and therefore can be used for large-scale.
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parameters.

Introduction

The eco-friendly and efficient technologies development for wastewater 
treatment is one of the most attractive research area [1], as the contamination 
of the aquatic environment by different pollutant and heavy metals has become 
a serious problem in the world. During the 1960s and 1970s, macrophytes were 
first recognized in water quality improvement [2] and played an important role 
in balancing and maintaining the ecosystem of a lake. They have the ability 
to improve the water quality by absorbing nutrients and using their effective 



ISSN 0204–3556. Химия и технология воды, 2019, т. 41, №3 375

[20]	 Bradford M.M. // Anal. Biochem. J. – 1976. – 72. – P. 248–254.

[21]	 Allen S.E., Grinshaw H.M., Parkinson J.A., Quarmby C. Chemical analysis of 

ecological materials. – Oxford: Black Well Scientific Publ., 1974. – 565 p.

[22]	 Metzner H., Rau H., Senger H. // Planta J. – 1965. – 65. – P. 186–194.

[23]	 Akinbile C., Yosoff M.S. // Int. J. Phytoremed. – 2011. – 14 (3). – P. 201–211.

[24]	 Fabio Masia, Nicola Martinuzzi. // Desalination. – 2007. – 215. – P. 44–55.

[25]	 Newman M., John C.C., Joseph A.N. // Ecol. Eng. J. – 2000. – 14. – P. 181–

198.

[26]	 Tilak A. S., Suhas P., Wani A. et al. // Water Sci. and Technol. – 2017. – 75 (10).

[27]	 Victor H. Lallana, Rafael A. Sabattini abd Maria Del Carmen Lallana // Aquat. 

Plant Manag. J. – 1987. – 25. – P. 48–50.

[28]	 Mishra V.K., Tripathi B.D. // Biores. Technol. J. – 2008. – 99. – P. 7091–7097.

[29]	 Ferreira R.M., Domingues A.L.C., Takase I., Stapelfeldt D.M.A. // Water Sci. and 

Technol. – 2017. – 75 (9/10). – P. 2083–2093. – doi: 10.2166/wst.2017.090.

[30]	 Miretzky P., Saralegui A., Fernandez Cirelli A. // Chemosphere J. – 2004. – 57 

(8). – P. 997– 1005.

[31]	 Mahmoud R.H., Hamza A.H.M. // Phytoremed. J. – 2017. – 19. – P. 405–422.

[32]	 Ugya A.Y., Tahir S.M., Imam T.S. // Int. J. Health Sci. and Res. – 2015. – 5(2). – 

P. 492–497.

[33]	 Zaranyika M.F., Ndapwadza T. // Environ. Sci. Health J. – 1995. – A30. – 

P. 157–169.

[34]	 Chandra P., Kulshreshtha K. // Botan. Rev. J. – 2004. – 70 (3). – P. 313–327.

[35]	 Shankers A.K., Cervantes C., Losa-Tavera H., Avdainayagam S. // Environ. 

Int. J. – 2005. – 31 (5). – P. 739–753.

[36]	 Liorens N., Arola L., Blade C., Mas A. // Plant Sci. J. – 2000. – 160. – P. 159–

163.

[37]	 Satyakala G., Kaiser J. // Bull. Environ. Contam. Toxicol. J. – 1992. – 48. – 

P. 921–928.

[38]	 Wurl O., Obbard J. // Marine Pollut. Bull. J. – 2004. – 48. – P. 1016–1030.

Received 27.02.2017
Revised 12.07. 2017

Accepted 02.11. 2017


