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ABSTRACT 
 
Water and sediments may reflect the current quality of an aquatic system and the historical behavior of certain 
hydrological and chemical parameters. Analysis of metals in sediment profiles are used to determine anomalies 
in their concentrations, as well as sources of pollution. This study was performed in Apipucos Reservoir in the 
city of Recife, Brazil. Samples of water, plants and sediments were collected in the study area and their metals 
content (extract by adding acids) were determined a fast sequential atomic absorption spectrometer (SpectrAA-
220FS/VARIAN). The 210Pb activity concentration in each sediment layer was determined through the beta 
counting of 210Bi after lead precipitation as lead chromate. The results showed the metals’ behavior in 
sediments: iron and manganese concentrations in sediments increase proportionately with the ages of the 
sediments. In general, cobalt, copper and zinc were also their concentrations increased over the years. These 
same elements in water are similar from the blank samples, however the roots of “Eichhornia crassipes” 
assimilated higher concentrations of metals than the stems and leaves of this species. 
 
 

1. INTRODUCTION 

 

Apipucos Reservoir is located in the city of Recife, Pernambuco, Brazil. The eastern part of 

the water body has an area of 62,500 m2. The western part has an area of 96,250 m2. The 

Reservoir is under a severe degradation process, not only by pollutants from industrial 

facilities as well as by the discharge of untreated domestic sewage.  
 

The reconstruction of the temporal evolution of trace metals concentrations in Apipucos 

Reservoir, as an indicator of the quality of surface water from a historical perspective, could 

be providing a technical support for formulation of environmental management policies [1, 

2]. The biggest contribution of detrital sediments implies a predominance of geochemical 
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component derived from lithogenic sources while after the industrial period becomes relevant 

to investigate the geochemical component derived from anthropogenic sources.  
 

The 210Pb is a radioactive isotope that occurs naturally and it is part of decay series of 

uranium (238U). The 238U has a half-life considered infinite, so that their concentration in the 

Earth's crust remains unchanged over time. The same behavior do not occur with the 210Pb, 

which has a half-life of 22.3 years, and therefore its activity in sediment is inversely 

proportional to the time elapsed after sedimentation, assuming a constant supply of 210Pb 

from the atmosphere to the surface sediments, the activity of this isotope in a given depth 

would be reduced by a half in a layer deposited there 22.3 years ago [3]. 
 

This work evaluated the establishment of enrichment/impoverishment curves of trace-metals 

in sediments all over the last 100 years. And the assimilated concentrations of metals by the 

plants were investigated. 
 

2. METHODS 
 

Six sediment cores from representative points (Table 1) of the Reservoir (Fig. 1), were 

obtained by using a core sampler with a 1.00m-long PVC tube. Cores were sliced in intervals 

and samples were dried at 50 C, and passed through a series of nylon sieves. Then, 5g of 

each sample was dissolved. Metal concentrations were determined with a fast sequential 

atomic absorption spectrometer (VARIAN). Cu, Pb, Zn and Co were selected for this study 

because of their toxicological relevance and Fe and Mn for being the main elements involved 

in the geochemical cycle of metals in water environment. The results present a total 

uncertainty of ± 5.0%. The methodology used in this work was validated by using a certified 

reference material for sediments. The 210Pb activity concentration in each sediment layer was 

determined through the beta counting of 210Bi after lead precipitation as lead chromate [4].  
 

Table 1: Geographical coordinates of sampling points 
 

SAMPLING POINT LAT (S) LONG. (W) 
1 8 02’078” 34 93’113” 
2 8 01’779” 34 93’066” 
3 8 01’230” 34 56’019” 
4 8 01’251” 34 55’985” 
5 8 01’265” 34 55’930” 
6 8 01’273” 34 55’907” 
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Figure 1: Region’s map. 

 

3. RESULTS 
 

Some elements in some sampling points (Fig. 2, 3) show a temporal evolution of the 

concentration proportional to its variation over the years. Only lead demonstrates a negative 

linearity (Fig. 3 - a). 
 

                                        (a)                                                                                                 (b) 

 

 

 

 

 

Figure 2: Temporal evolution for iron (a) and manganese (b) in second sampling point 
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(a)                                                                                     (b) 

 

 

 

  

 

Figure 3: Temporal evolution for lead (a) and zinc (b) in fourth sampling point. 

Others elements such as cobalt and copper in most sampling points appear to have similar 
behavior to an equation of the second degree or other behavior (Fig. 4 and 5), although it 
behavior is not correct over the years that was not assessed. It is observed that in the 1960’s 
there is a greater increase in the concentration of metals. 
                                        (a)                                                                                                (b) 
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Figure 4: Temporal evolution for cobalt (a,c,e) and copper (b,d,f) in second, fourth and third 
sampling point, respectively. 
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Figure 5: Temporal evolution for manganese (a) and iron (b) and lead (c) in third sampling 
point, respectively 

There was a textile industry (Othon Bezerra de Melo) that can release lead into the Reservoir. 

Pb was preferentially found on reducible phase and Zn was preferentially found on available 

and reducible phases being both metals available for plants and animals. But, these elements 

were not found in the water, until now. 
 

Xiangdong-Li [5] studying metals as: Zn, Cu, Ni and Co found all of them, mainly, on 

residual phase. In this study, although, Zn has been found on residual phase, it is at higher 

concentrations on reducible phase. Cu was found mainly in the phase oxidizable (complexing 

up with organic matter in these sediments) and Fe and Mn in the exchangeable phase and the 

others phases too. Pedrozo [6] also demonstrated that copper binds, preferentially, to organic 

matter in sediments, been found in the oxidizable phase. For this reason, it could be 

mobilized under oxidizing conditions, due to organic matter degradation. The high content of 

organic matter in the sediments is caused by the discharge of untreated domestic sewage in 

the reservoir. But, according to Machado and others [7] Zn and Cu tends to co-precipitate 

with Fe and Mn oxides been present on reducible phase, demonstrate similar behavior, as the 

results showed in work of ours group. Cu was presents on reducible phase and is relative 

mobility in the work carrying on by Gismera and others [8]. Although, they have also found 
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that metal on residual phase. The great number of particles in the fine size fraction as well as 

the anoxic environment in the sampling points contributed to limit the amount of Mn in the 

bioavailable fractions [9]. These geochemical phases cited above (exchangeable, available, 

reducible, oxidizable, residual) were added up to give the total concentration of metals in 

sediments.  
 

Analyzing the plants in their different parts (Tables 2 and 3), it can be seen that the highest 

concentrations of metals are accumulated in plant roots thereby impeding its translocation to 

the aerial parts. This is an own plant's protection mechanism. This behavior may also explain 

the absence of metals in the reservoir water, since this species is already used in order to keep 

the reservoir free of the presence of trace metals. 
 

Table 2: Concentrations of trace metals in “Eichhomia crassipes” in sampling point 

Point 5 Zn Mn Co Cu Fe 
stems 0.300 ± 0.021 1.00 ± 0.086 0.743 ± 0.046 0.074 ± 0.045 1.89 ± 0.15 
leaves 0.366 ± 0.012 0.992 ± 0.019 0.850 ± 0.021 0.055 ± 0.008 3.69 ± 0.16 
roots 0.763 ± 0.011 1.44 ± 0.072 0.846 ± 0.001 0.146 ± 0.01 39.8 ± 1.72 

 

Table 3: Concentrations of trace metals in “Eichhomia crassipes” in sampling point 

Point 2 Zn Mn Co Cu Fe 
stems 0.277 ± 0.007 2.128 ± 0.008 0.589 ± 0.0045 0.082 ± 0.007 3.69 ± 0.18 
leaves 0.318 ± 0.021 1.956 ± 0.025 0.604 ± 0.0046 0.093 ± 0.006 4.79 ± 0.17 
roots 0.299 ± 0.023 3.925 ± 0.027 0.884 ± 0.022 0.081 ± 0.019 52.8 ± 0.54 

 

4. CONCLUSION 
 

The results show that Fe and Mn present the highest concentrations among the trace metals 

studied. Sediment ages present correlation with history of the area (sediments come from the 

region around the Reservoir since 30 years ago). It is observed that in the 1960’s there is a 

greater increase in the concentration of metals (period of greater industrialization in Recife). 

The absence of metals in the reservoir water is justifying by the trace-metals uptake from 

Eichhomia crassipes’s roots. In summary, the results indicate how the area has been affected 

by human activity.  
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