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ABSTRACT METHODS cont. RESULTS cont.

e By estimating the fraction of lead available for human uptake At approximately 0, 2, 8, and 13 weeks, three beakers were Average IVBA across samples
in soils, we can more accurately predict associated risks. removed for bioaccessibility and pH tests. The EPA Method
This study investigates the effects of biochar functionalized 1340: In-Vitro Bioaccessibility (IVBA) Assay for Lead in Soil 99
through aerobic heating on bioaccessible lead in procedure was used (with modification: soil was sieved to 250
contaminated soils. um). The resulting extracts were tested with ICP-OES (MDL = - . .
0.005 and LOQ = 0.025). IVBA calculations were carried out as .
e Soils treated with either heated or unheated biochar showed follows: (Extracted Pb*100)/(Total Pb * Mass of Sample). s = = T e
a significant reduction in bioaccessible lead after 8 weeks. 5 -
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o Although not statistically significant, heated biochar tended S ool | T e I I
to result in slightly lower lead bioaccessibility compared to E i ﬁ
unheated biochar. - b E 20
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INTRODUCTION 1. Incubate soil at 2. Extract Pb from soil 3. Filter out 4. Pb in solution o . e R . e
40% moisture by using HCI + Glycine soil solids ready for analysis
mass solution at 37°C Timepoint(weeks) and treatment group

A major hurdle to popularizing urban agriculture in the
Northeastern US is potential soil contamination by heavy metals,

especially legacy contaminants like lead (Pb). Figure 2. The EPA Method 1340 procedure calls for extracting Pb from sieved soil
. _ . using 100mL of a 0.4 M glycine solution at pH 1.5 and 37°C for one hour. The o M . : : ; :
Measurements of total Pb can be misleading since the true health solution is then filtered to remove soil particles and stored at 4°C until elemental control soil, soil treated with unheated biochar, and soil treated with heated biochar

Figure 3. Bar chart showing the average Pb in-vitro bioaccessibility (IVBA) for

risks depend on the human intake rate and the fraction of Pb that analysis. R T e

Is bioavailable. We estimate this fraction by measuring in-vitro
bioaccessible Pb - the amount of Pb released into solution when

soil is subjected to conditions similar to the human digestive tract.
Interval Plot of Pb IVBA (%) vs Time (weeks) interval Flat ot Fh IVBA () vs Treatment
Amendments for remediating contaminated soil, such as biochar, RESULTS S ———
are well-know for their metal-sorbing properties, but should be T
tested for their effectiveness in reducing Pb bioaccessibility. : U T e /& I b
Biochar attracts metal ions through physical and chemical Biochar Functionalization | - / N ) S
interactions. Several methods, primarily involving chemical Biochar pH decreased from 10.26 to 8.79 following 3 hours of 3 / 8 -+
treatments, can activate biochar to increase these interactions. heating. This pH shift supports the conclusion that heating in % //’ S — T
, , , oxygenic conditions increases acidic surface groups on -0 / — T
\é\(e phroposelps!ng heat mlste.a(cji.of chehmlcal reagents to trehat . biochar surfaces. The surface area also increased from 502.76
:coq ar. Preliminary results indicate that post-processing heating m2/g to 659.24 m2/g (31.1% change), while pore volume ¥ | | -
of biochar in air can create an increased number of surface . qf 0.227 cm?/a to 0.336 om?/q (48.0% ch : : : . Control  Unheated biochar  Heated bioghar
functional groups. We hypothesize that these functional groups increased from 0.227 cm?/g to 0.336 cm?/g (48.0% change). Time (weeks) oot
will enhance metal sorption capacity of biochar, thus reducing Pb
bioaccessibility iIn amended soil. Table 1. Changes in chemical and physical properties of biochar after treatment.
Figure 4. An ANOVA interval plot showing Figure 5. An ANOVA interval plot showing
Property _ Unheated biochar _Heated biochar the changes i Pb imiobiozcoessibilty - fhe changes n b I virobioaccessibity

Surface area (m¥/g) 502.76 659.24
Pore volume (cms/g) 0.227 0.336

e Heat treatment in air decreased pH and increased the surface

Biochar activation (heating in air)

Pb in-vitro Bioaccessibility area and pore volume of biochar, suggesting potentially higher

As shown in Figure 2, lower bioaccessibility was observed reactivity of the treated material. o

within the first week of the experiment. 77.58% (control),  Both unheated and heated biochar treatments significantly
Figure 1. Biochar activation by heating in air should increase both porosity and surface 75 59% (unheated biochar), and 75.62% (heated biochar). After reduced Pb bioaccessibility after 8 weeks.

reactivity of biochar, leading to better Pb sorption. e Heated biochar did not show a statistically significant

2 weeks bioaccessibility increaosed to 89.91% (control), 88.06% improvement over unheated biochar in lowering Pb

Wood chip biochar was sourced from Metzler Biochar (Reedsville, (unhegteq biochar), and 88.51% (hegted biochar). As pH was bioaccessibility. . ,
PA), with the company providing product characterization. not significantly lowered across time and treatment, this e Future experiments by our lab will include evaluation of
-unctionalized biochar was prepared by heating crucibles of increase in bioaccessible Pb is not likely due to pH-dependent different biochar types and loads, varying heat treatments, a
hiochar in air to 300°C in a muffle furnace. The pH of both heated changes in solubility. Instead, the increase may be due to larger-scale soil study with increased replicates and different
and unheated biochar was measured as well as surface area and factors such as localized anaerobic conditions releasing Pb moisture conditions, and Pb sorption experiments with treated
pore volume (1:20 biochar:water w/w for pH and BET for surface from iron oxides, or an initial increase in microbial activity biochar in aqueous solutions.
area). , _ , , breaking down insoluble organometallic complexes.
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