
Introduction: Methods: Results:

Background 

The historic use of the insecticide lead arsenate throughout the US has 

left the biologically harmful metal, lead (Pb), to persist in soils today. 

The upper/surface horizons, or layers, of a soil profile contain more of 

the organic and sandy soils. These horizons also tend to contain higher 

lead (Pb) concentrations1. Children are at the greatest risk of Pb toxicity, 

as many play outside frequently and don’t wash their hands before 

putting them in their mouth2. This early childhood Pb exposure has been 

linked to neuro-cognitive deficits and social problems in adulthood2.

Study Area 

Rice Creek Field Station was established in 1965–66 by SUNY 

Oswego3. Prior to this, much of the surrounding area was pasture- and 

farmland, including an abandoned orchard3. The shared area of Figure 1 

locates this abandoned orchard area3.

Figure 1: Modified Rice Creek Field Station Map3. Shaded orange area 

represents the abandoned orchard location. 

Sample Preparation and Digestion

Soil samples were collected using a Forestry Suppliers Tubular Soil Sampler. 

Segments were separated into 2 cm increments with respect to depth below the soil 

surface. Segments were collected in labeled plastic sandwich bags. Once back in 

the lab, segments were left in paper bags to air dry over multiple days. Now dried 

soil segments were ground using a mortar and pestle, with visible rock fragments 

that were unable to be broken removed4,5. 2-gram portions of each segment were 

then divided into fused silica quartz crucibles4,5. These portions were heated at 475 

℃ overnight to ash the organic components of the soil4,5. 

Ashed segment samples were digested in 10 mL of 7.5 M HNO3 solution4,5. Each 

digestion was performed for 1 hour directly in the fused silica quartz crucibles, on 

a hot plate at 95 ℃4,5. Digested samples were gravity filtered using Fischerbrand

P5 filter paper in 50 mL volumetric flasks and diluted to the mark using deionized 

water5. These sample solutions were then transferred to low density polyethylene 

(LDPE) bottles for storage. 

Standard Solution Preparation

Standard solutions were prepared using CertiPur 1000 ppm Lead AA standard, 

diluted to form a 200 ppm Pb concentrated standard solution. A blank solution of 

0.075 M HNO3 was made at a large volume. 10 ppm, 25 ppm, 50 ppm, and 100 

ppm Pb standard solutions were made by portioning the 200 ppm Pb standard 

solution. Each Pb standard solution was diluted using the 0.075 M HNO3 blank 

solution.

Conclusion and Discussion

An Agilent Technologies 200 Series AA instrument was used to 

determine absorbance values of all Pb solutions. Figure 3 illustrates the 

calibration curve of the Pb standards, which was used to determine the 

Pb concentration of each sample solution for Locations A and B. Figure 

4 illustrates the determined Pb concentrations of each 2 g segment 

before dilution with deionized water for Locations A and B. More 

exemplified by Location B, Pb concentrations can be seen to decrease at 

deeper depths of soil. This is likely due to a transition between soil 

horizons, to deeper horizons containing lower Pb concentrations. If 

cores of a deeper depth could be taken, this decrease in Pb concentration 

and deeper horizons would likely be more profound. Due to lower 

absorbance readings of sample solutions, determined Pb concentrations 

in the original soil segment samples are rounded.
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Figure 3: Calibration curve 

of Pb standard solutions.

Figure 4: Pb concentrations in soil 

segments with respect to depth below 

soil surface.
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