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Introduction

Water is the most important, limited and vulnerable natural resource. Water resources
are open to pollution due to population growth, technological development and
industrial activity growth. At present, water quality assessment is also concentrated
on heavy metals because they are non-degradable, toxic and persistent in nature. Due
to their properties, heavy metals can cause adverse effects on environmental
components. These elements do not decompose and accumulate in plants, animals and
the environment, and then enter the human body through the food chain after high
enrichment in the propagation bodies. Duckweed (Lemna minor L.) is a widespread
aquatic plant located in lakes, rivers, ponds and other bodies of water. Due to its small
size, simple structure and morphology, rapid growth rate, short life span and
environmental pollutant sensitivity, duckweed was commonly used as a hydrophilic
model in ecotoxicology studies. In particular, Lemna minor L. has been reported to
accumulate toxic metals and is therefore used as an experimental model to investigate
the accumulation of heavy metals.

Materials and methods

The experiments were performed in 3 replicates and the arithmetic mean of the results
was finally calculated. Lemna minor L. plants were placed in plastic containers of size
LxIxh=20x16x6 cm containing zinc, copper and nickel wastewater from galvanizing
plants with concentrations of: 15, 30, 50, 75 mg Zn/l, 5, 10, 20, 30 mg Cu/l and 5, 15,
30, 50 mg Ni/l. The amount of plants used was ~10 grams of wet vegetal material,
sufficient to cover the entire surface of the container in a single layer of leaves. The
experimental duration was 7 days at an ambient temperature of between 19° and 25°C
and the heavy metal determination in the plants and in the waters was carried out on
day 0, day 3 and day 7.

Results and conclusions

The study shows that the Lemna minor L., accumulates considerable amounts of zinc,
copper and nickel without any symptoms of toxicity. Leaf discoloration and cell death
occur at plant concentrations above 2810 mg/kg d.m. in the case of zinc, 823 mg/kg
d.m. in the case of copper and ~400 mg/kg d.m. in the case of nickel (Figure 1). If a
comparison is made between the quantities of the three metals accumulated by the
plant, it is observed that it has an increased affinity for zinc, followed by copper and
then nickel.
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Figure 1. The maximum amount of metal accumulated in plants
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Figure 2. Percentage of purification yield
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The best purge yields are obtained at the lowest initial concentrations, namely: 72%
at the initial concentration of 15 mg Zn/1, 59% at the initial concentration of 5 mg Cu/l
and 36% at the initial concentration of 5 mg Ni/l (Figure 2). The explanation is that it
is reached a limitation of the degree of bioaccumulation of Zn, Cu, Ni in the plant,
under the conditions of the experiment (volume of water, volume and geometry of the
experimental containers, the initial quantity of the plant). Regarding the speed of the
accumulation processes, it is noticeable that they are greatly increased in the first three
days, then decrease over the next four days. From this it can be concluded that for an
efficient treatment of wastewater loaded with heavy metals, especially those loaded
with zinc, copper and nickel, the experimental duration should be between three and
four days, where the accumulation intensity is the highest.
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