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Abstract
In this work the content in seven metals was analysed in
samples from a leachate, collected in a sanitary

intermunicipal landfill. Samples were collected in three
stages of the wastewater treatment plant, just before the
biological treatment, just after the biological treatment
and from the ultrafiltration permeate. Pb, Cr, Cu, Fe, Mn,
Cd, Zn content was determined. Fe was the most abundant
of the analysed metals with 22.2 mgL" in the samples
before the, 41.3 mgL’1 after the biological treatment and
4.0 mgL" in the ultrafiltration permeate. Cd content was
below detection limit of AAS. Zn, Cu, Cr, Mn and Pb
contents are between those limits. The values obtained are
in accordance with the range reported in the literature for
the analyzed metals. The results obtained suggest that
there is a higher concentration of metals in the fraction
after the biological treatment, consistent with the fact that
there is a recirculation of the ultrafiltration concentrate to
this stage. The permeate of ultrafiltration presents the
lowest metal content, which indicate an efficiency of the
treatment stages so far in metal removal. From the point
of view of metal recovery, the best stage to collect
samples seem to be after the biological treatment.

Introduction

Leachates from landfills constitute an environmental
problem due to infiltration and contamination of soils and
groundwaters. In their composition there are four main
groups of pollutants designed in literature as dissolved
organic matter, inorganic macrocomponents, xenobiotic
organic compounds and heavy metals"?.

Heavy metals are an environmental problem because they
tend to accumulate in living organisms and are not
biodegradable. On the other hand, some metals have
economical interest and it is important to find ways to
recover them. So, to remove metals may have both an
environmental and an economical motivation’.

The design of wastewater treatment plants (WWTP)
dedicated to leachates from landfills may have multiple
aproaches®. In this study the WWTP performs a treatment
that comprises a biological step, followed by an
ultrafiltration operation. The ultrafiltration concentrate is
recirculated into the biological treatment.

In order to analyze the best point where to start an
efficient metal recovery procedure in the leachate
treatment process, we decided to collect samples from
several stages in the leachate treatment process and
analyse the content in several metals.

127

In this work we characterize a leachate from a sanitary
intermunicipal landfill concerning seven metals (Pb, Cr,
Cu, Fe, Mn, Cd, Zn) in three stages of the wastewater
treatment plant: before the biological treatment, after the
biological treatment, and from the ultrafiltration permeate.

Materials and Methods

1. Sample collection
The leachate samples in the study were provided by a
municipal sanitary landfill and collected in November of
2010. A single sample was collected at each point in
containers of SL. The first sample was collected, just
before the biological treatment, the second was collected
in the same way just after the biological treatment and a
third sample was collected from the permeate of the
ultrafiltration. The samples were placed at 4°C until
processing and analysis.

2. Sample treatment
All material used in the experimental part was
decontaminated using an acid solution with nitric acid and
distilled H,O in the ratio of 1:5.
The samples studied had a heterogeneous appearance,
dark color and high turbidity and so in order to obtain
representative samples for analysis, the vessels containing
the samples were intensively stirred to homogenize all of
your content.
The pH was measured in the unit WTW pH Meter 526.
To prepare the samples for the analysis was followed a
treatment process of acid digestion. Samples were placed
in erlenmeyers with differential proportions of aqua
regia. Appropriate volumes of aqua regia were added to
different samples, since it is important to minimize the
volume. The results obtain have shown that it was
sufficient a ratio of 1:3 (3 parts of aqua regia for 1 part of
sample in volume) in samples “before the biological
treatment”, a ratio of 2:3 (3 parts of aqua regia for 2 parts
of sample) for samples “after the biological treatment”
and finally the ratio of 2:1 (half the volume of the sample
in aqua regia was used in this case) for the samples of
ultra-filtration permeate.
In order to improve the efficiency of sample digestion, the
capped samples were subjected to magnetic stirring
(Breda Scientific) about 30 min at 40-60°C making
digestion and evaporation more efficient and faster. After
this step, the samples were placed in a sand bath at
110£10 °C to total digestion of organic matter, i.e. the
final solution it must be clear and transparent. Then, the
samples were filtrated for flasks using filter paper, always
at the lowest possible volume.



1. Analysis by Atomic Absorption Spectroscopy
(AAS)

For the metals analysis an atomic absorption spectrometer
Perkin-Elmer Model 3100 was used. Standard solutions of
each metal were prepared from standard solutions by
proper dilution with HNO; 0.01M. Three samples of each
stage were measured and corresponding statistical
treatment of the values was performed.

Results and Discussion

Before any sample collection the pH of each one was
measured. The sample “before the biological treatment”
had a pH of 8.11, the sample “after the biological
treatment” had a pH of 7.80 and the sample
“ultrafiltration permeate” had a pH of 6.77. This is in
accordance with the fact that before the ultrafiltration, an
acidification process occurs.

The sample of first stage of the treatment process was
more difficult to digest; requiring a larger volume of aqua
regia and longer digestion followed by the sample after

biological treatment, and finally, the sample of the
permeated of the ultrafiltration, which requires a lower
volume of digestion solution and less time for digestion.
These are consistent with the content in organic matter of
each stage. The results obtained are presented in Table 1.
Fe was the most abundant metal. Cr and Zn present also
significant values. The metals content is whitin the range
of values presented in literature™ for leachates of
landfills.

The stage after the biological treatment is where the
leachate presents the highest metal content. This is
probably due to the fact that there is a recirculation of the
concentrate of the ultrafiltration back to the tanks where
the biological treatment occurs. It is a result consistent
with the evaluation made in literature’®’ i.e. that metals
in leachates are mostly associated with organic molecules
and adsorbed on colloidal fractions.

Table 1 — Metals content in each stage of collection of landfill leachate (mg LY

Stage of collection Fe Cr Zn Cu Mn Pb Cd
Before biological * «
22.34 £0.03 4.04 £0.30 1.76 +£0.39 0.12 £0.00 0.40 +0.07 - -
treatment
After biological *
4127 +£0.13 5.48 £0.00 2.36+0,10 0.21 £0.00 0.66 +0.00 0.31+0.10 -
treatment
ultra-filtration *
4.01+0.18 0.79+0.00  0.52+0,03 0.01 £0.00 0.10 £0.01 0.09 +£0.00 -

Permeate

* values obtained are not within the limit of detection.

Conclusions

The studied leachate presents low concentrations on the
metals studied, namely on the heavy metals Pb and Cd.
The leachate samples just after the biological treatment
present the highest metal content. This may be due to the
recirculation of the ultrafiltration concentrate back to the
lagoon where the biological treatment is done.

This study characterized the leachate from a
intermunicipal landfill at several stages f the WWTP
showing hat the content in the analysed metals is within
the ranges described in literature.
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