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Abstract
The aim of this study is to analyze two potential uncertainties associated with 210Pb measurements, namely the effect of the silicates found in the sediments and the variation of the mass
attenuation relative to IAEA 385 standard, which is highly used in relative activity determination methods. In order to achieve this, we have performed an exploratory study on different
sediment cores collected from five lakes situated in three different locations in Romania.

Materials and methods

Introduction
One of the most promising methods of dating lake sediment and
establish the sedimentation rate is by means of 210Pb (T1/2=22.26),
natural radioisotope. The total signal of 210Pb in recent sediment
profile consists of: supported 210Pb, which is present due to autogenic
material of the sediment and unsupported (excess) 210Pb, which
originates from the atmospheric deposition.
210Pb can be determined in three main ways: to measure it by its
radioactive decay product 210Bi, can be determined by its gammaphotoline and via its daughter isotope 210 Po (α=5.30438 MeV), these
two elements reaching secular equilibrum after 2 years.).

Study site
An important point of view was the selection and the choosing of sampling points with different genesis types and
with variant dynamic processes. The sediment cores were collected from five lakes situated in three different
locations in Romania.

Study area
Analytical techniques
•The cores were sectioned into 1-2 cm thick samples and after the
samples were put into a drying oven at a temperature of 105 ºC.
•After homogenizing, they were placed into aluminum boxes, where they
were stored for 28 days, until the secular equilibrium between 226Ra and
222Rn was established.
•Measurments were performed using an HPGe ORTEC n-type detector.

Alpha spectrometry
209Po (4,88 MeV) was added to an aliquot of 1 g of sediment sample as
tracer. The dried sediment was digested using a mixture of 65% HNO3,
37% of HCl, a few drops of H2O2 and H2O and evaporated to near dryness.
The resulted solution was brought to 100 ml, its pH being regulated to be
in the 0.5-1 range. After the digestion procedure the solutions were
filtered to separate the residual silicate content. The 210Pb(210Po) was
spontaneously deposited on the stainless steel discs then were measured
for 24 hours, using an ORTEC Soloist alpha-spectrometric system. After
weighting the residual quantity were subjected to a teflon vessel and 10
ml of 40% HF acid was added in order to digest the silicates, then they
were used a mixture of HNO3. 37% HCl, 2 mg of boric acid and distillated
water. The 210Po sources were prepared again in the same way.
It is a common procedure to leaching totality of sediment samples using
HF (Wojciech Tylmann, 2013; Rolf Aalto, 2012). In this case a negative
effect can be the quick contamination of teflon disches, their costly prices
and their difficult decontaminations. The EPA (Environmental Protection
Agency) suggested in 1975 a method to determinate the activity of 210Pb
in sediment samples using alpha spectrometry, however in the proposed
leaching recipe the use of hydrofluoric acid was not recommended (David
N. Edgington, 1975), so the silicate content was not involved in the
digestion process.
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Geologically aspects
Pleistocene glaciation was a most effective lake-producing agent. As
the glaciers retreated numerous water bodies were left behind in
the Romanian Carpathians, like Buhăescu, Știol and Muced small
subalpine lakes, located in Rodna mountains (Northern Romanian
Carpathians). From the geological point of view the Rodnei
Moutains are made up mainly of crystalline and metamorphic rocks,
therefore the sediment types are the same.
• Lake Saint Ana is the only volcanic lake in Central Europe. As it does
not have any springs, it is entirely made up of rain water.
Consequently the silicate content from this lake is originated by
igneous rocks.
•The Iacob lake is situated in the Danube Delta, which has a 817.103
cathcment area therefore it can be characterized by a high diversity.
The silicates from this lake’s sediment could originate equally from
igneous, sedimentary or metamorphic rocks.
Gamma spectrometry
Regarding the influence of the compositional difference between the layers of each sediment column, the linear
and mass attenuation coefficients of two sediment cores were determined, proving different absorption potentials .
Each layer was measured separately for 300 s having a 210Pb point source on top. The attenuation coefficients of
each sediment layer were compared to that of the IAEA 385 Irish Sea Sediment (0.366 g/cm2).

Results and discussion
If the acidic digestion is carried out without the use of HF, the ages of the sediment layers tend to be up to 19%
younger because of the 210Po restrained in the silicate crystals. The leaching processes can cause contamination of
the teflon dishes with 20-30% of the present activities. The highest value (30%) measured in silicates was found for
the Iacob Lake, causing changes of 19% in the sediment ages, which can be attributed to the great variability of
silicates, while after leaching of Muced lake sediments no silicates were retained, which can be explained by the
early peat bog state of the lake. 16% of the total activity of 210Pb in the Știol lake sediment is given by the silicates,
causing a rejuvenation of 2% in the ages. The silicates of the Buhăescu Lake are responsible for 9% of the total
210Pb content, which is reflected into a decrease of 1% in the ages of the sediments. The overall uncertainty of the
210Pb method is of 5-19%.
The samples showed variations from 0.348g/cm2 to 0.699
g/cm2. The presumed γ activities of each sediment layer
were calculated by taking into account the absorption
capacity of each layer. Global errors for each layer can be
made in the 1-83% range by comparing them to those
obtained by the 210Po method.
The IA3 sediment core had an average error of 24%, while
IA4 of 20%, both values being 2.5 times bigger than the
errors generated by the 210Pb dating method.

In this research a new leaching method was improved for the more powerfull digestion of silicates, without using
teflon dishes. Advantage of the process is that the concentration of 210Pb (210Po) activity is under the detection
limit and there were no problems caused by the decontamination of teflon dishes. At the begginig of the process,
plastic cups were used and 3ml HF and 3 ml HNO3 were added to the residue of silicate, being held for two
days.Then 1 ml of 0,8 mol boric acid solution was added and the samples were heated to almost dryness at the
temperature of 80 C. After that 10 ml of HNO3 were added two times and were heated near dryness.In the
penultimate section 10 ml of 6 N HCl, and 3ml of H2O2 /HCl solution (8:1) were added and were heated again
almost to dryness. In the last part, 20 ml of distilatic water was added three times.
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