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EXTENDED ABSTRACT

Introduction

Soil contamination with heavy metals, particularly lead, poses a global challenge with detrimental effects
on human health and ecosystems. Traditional methods for removing heavy metals from soil are often costly
and environmentally disruptive. Therefore, development of novel and sustainable approaches for stabilizing
and reducing the bioavailability of lead in soil is of paramount importance. Carbon black, an industrial
byproduct with a high specific surface area and strong adsorption properties, has garnered significant attention
as a promising soil amendment. This study investigates the effect of carbon black on chemical fractions of
lead, aggregate stability, and soil moisture retention curve in lead-contaminated soils, with the aim of gaining
a better understanding of the role of this material in reducing the risks associated with lead contamination and
improving soil quality.

Purpose
This research is conducted to investigate the effect of carbon black on chemical fractions of lead and
some physical properties of soil.

Research Method

To investigate the effect of carbon black on chemical fractions of lead and some physical properties of
soil, an experiment was conducted in a factorial design with a completely randomized layout involving two
factors. The factors included lead (zero (control), 50, and 100 mg per kg from lead nitrate) and carbon black
(zero (control), 1%, 2%, and 4% wi/w). The required amount of soil for the study was collected from a depth
of 0 to 30 centimeters. The chemical fractions of lead was measured using the Tessie sequential extraction
procedures method and atomic absorption spectrometry. The mean weight diameter (MWD) of soil aggregates
was evaluated using mechanical shaker and soil moisture at suctions of 0.1, 0.3, 0.5, 5, and 15 bars were
measured using pressure plates for determination of soil moisture retention curve. Subsequently, using the Van
Genuchten-Mualem model in the RETC software, the moisture content of the soil samples in different
treatments was estimated at various potentials. Data analysis for this experiment was performed using SAS
software. Averages were compared using Tukey’s method at a significance level of 5%. Excel software was
used to create the charts.

Results

Carbon black application significantly reduced extractable lead compared to the control. Carbon black
application caused a notable change in the chemical fractions of lead in the soil. Specifically, increasing carbon
black levels at 1, 2 and 4% resulted in an increase in stable and less/unavailable forms of lead (bound to iron-
manganese oxides, bound to organic matter, and residual) and a decrease in readily available forms of lead
(soluble and exchangeable) compared to the control. These changes is related to reduce risk of lead transfer
into the food chain. Furthermore, carbon black, particularly at the 4% level, improved soil aggregate stability.
The soil water retention curve was also affected by carbon black, increasing the water holding capacity of the
soil. These positive changes can contribute to improved soil structure.

Conclusion

The results of this study indicate that carbon black can be used as an effective amendment for lead-
contaminated soils. By changing the chemical fractions of lead, improving soil aggregate stability, and
increasing water retention capacity, carbon black can help reduce the environmental risks associated with lead
and improve soil quality. These findings could be utilized in the development of sustainable strategies for
managing contaminated soils and protecting natural resources.
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