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Abstract: Nowadays, heavy metals are a real problem for the environment and the human health. It's important to find different
ways to deal with this problem. Phytoremediation is one of the possible methods. The aim of this research was to reviewed
methods for removina copper and nickel pollutants from wastewater. To assess the efficiency of removal of copper and nickel
were presented several methods for removing these pollutants through rush plant. Typha angustifolia is an aquatic macrophyte
presented in this study for determination of its capacity to remove copper (Cu*) and nickel (Ni**) from wastewater. From
literature it has been noted that 95% of copper, 80% of nickel was remove with Typha angustifolia in the wastewater having
concentration of 0,01 mole/ L. It is noted that 92% of the pollutants have been removed from wastewater, in the experiment
with the two combined heavy metals in a concentration of 0,002 M.
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1. INTRODUCTION

Nowadays, wastewater contains many pollutants because of the industries production. There are different kinds of

pollutants like pesticide (Tripathy et. al. 2014), insecticide (Romeh, 2014) or heavy metal. In this study, we focused on

heavy metals which are among the most toxic pollutants, more particularly on the copper and nickel. Even though copper
is a crucial component for the growth of plants and also a benefic metal for human in small concentration, high
concentrations of it have bad effects on human health and on plants growth. Enzymatic activities, photosynthesis or

respiratory processes can be deteriorated (Monferran et al. 2011).

2. PHYTOREMEDIATION TECHNIQUES — SHORT REVIEW

Different methods to remove these pollutants from wastewater exist. The problem with these methods is the cost to

realize them. Moreover, these techniques have some disadvantages like high-energy requirements, incomplete removal

or production of toxic sludge (Priyanka et. al. 2016). Then comes the phytoremediation technique which is eco-friendly
and cheaper. Phytoremediation consist in using plants to remove pollutants and treatment of wastewater or soil. There
are several kinds of phytoremediation techniques like:

— Phytoextraction is a subprocess of phytoremediation in which plants remove dangerous elements or compounds from
soil or water, most usually heavy metals, metals that have a high density and may be toxic to organisms even at
relatively low concentrations (Priyanka et. al. 2017).

— Phytodegradation which is also known as phyto-transformation is the breakdown of contaminants taken up by plants
through metabolic processes within the plant, or the breakdown of contaminants surrounding the plant through the
effect of enzymes produced by the plants.

— Phytovolatilization is a process, in which plants take up pollutants from soil and release them as volatile form into the
atmosphere through transpiration. The process occurs as growing plants absorb water and organic contaminants
(Priyanka et. al. 2017).

— Rhizofiltration is a type of phytoremediation, which refers to the approach of using hydroponically cultivated plant
roots to remediate contaminated water through absorption, concentration, and precipitation of pollutants (Priyanka
et.al. 2017, Galal T.M, et. al. 2018).

— Phytostabilization involves the reduction of the mobility of heavy metals in soil. Immobilization of metals can be
accomplished by decreasing wind-blown dust, minimizing soil erosion, and reducing contaminant solubility or
bioavailability to the food chain.

Many kinds of plant can be used to make phytoremediation like Eichhornia crassipes (Priyanka et. al. 2017), Azolla

Filiculoides (Galal T.M, et al. 2018), Potamogeton Pusillus (Priyanka, et. al 2016) , Pistia stratiotes (Ugya et. al. 2015), Spirodela

polyrhiza (Gini et al. 2017) or Salvinia molesta (Yin et al. 2016). In this study, we presented Typha angustifolia a plant of the

Typha genus integrating the Typhaceae family. This family is characterize by these leaves which are long, strap-like,

spongy. Plants fruit look like a cylindrical, brown spike. Typhaceae family grow in wetlands and need sunlight and

fluctuating temperature to grow up (Abubakar M. M., et al 2014). Typha angustifolia plant is a perennial plant can reach

1-2 meters high with a sturdy stem. Its leaves are 4 to 8 mm wide and have a spur separated by a 1-4 cm long space. This

plant grows particulary in ponds and rivers and flowered on June and July.

Some experiments have already be done using plant of Typha genus. The first one, used different plant including Typha

latifolia to observe the capacity of these plants to remove copper, cadmium, arsenic or lead from industrial effluent. This

article showed the best plant between Typha latifolia, Eichhornia crassipes, Salvinia molesta and Pistia stratiotes to
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removed arsenic, copper and cadmium was Typha latifolia with a bio
concentration factor (BCF) greater than the other plants (Sukumaran 2013).
A second experiment used Typha latifolia to observe the capacity of the
different parts of plant to remove chromium from wastewater. Firstly, this
experiment show, Typha latifolia, remove chromium from the wastewater
with a concentration of this heavy metal which is decreasing with time. This
concentration passed globally to 9 mg/L after 48 hours to 3 mg/L after 164
hours. Secondly, the results showed that the roots remove more chromium
that stems and leaves (Nithiyanantham et al. 2018).

About Typha angustifolia, an experiment has already been done to observe
the accumulation of Cd, Cr, Cu, Fe, Ni, Pb and Zn through this plant. The
conclusion of this research is that roots have a better bioaccumulation
capacity for each pollutant than stems and leaves. Moreover, roots retire Fiqure 1 - Schematic representation of the
more Fe than other heavy metals. Typha angustifolia removes more Fe**  processes involved in the phytoextraction of
with roots compared to other heavy metals (Ugya AY et. al. 2015). metals from soils

Another experiment have be done with Typha angustifolia to remove
copper ions from wastewater. In this experiment, result showed the plant
remove 78% of copper with a concentration of 0.002 mole/L after 119 hours
(Cristescu et al. 2018).

3. CONCLUSIONS

From literature data it can be said that 7ypha angustifoliaplant is efficient to
remove heavy metals from wastewater. Some experiments were done to
observe the capacity of removing copper, cadmium, arsenic, chromium, iron,
nichel, zinc or lead from industrial effluent. It was observed that the roots |
have a better bioaccumulation capacity for each pollutant than stems and ~ |* | cersameant um

{C" Regpresents Contaminan Compound}

leaves. Moreover, roots retire more Fe than other heavy metals. , ‘ ,

Note: This short review is based on the paper presented at ISB-INMA TEH' 2018 Fiaure 2 - Schematic representation of the

International Symposium (Agricultural and Mechanical Engineering), organized ~ Processes involved in the phytodegradation of

by Politehnica University of Bucharest — Faculty of Biotechnical Systems metals from soils

Engineering (ISB) and National Institute of Research-Development for Machines -

and Installations Designed to Agriculture and Food Industry (INMA) Bucharest,

in Bucharest, ROMANIA, 01-03 November, 2018.
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