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Effect of Zeolite—Biochar Composite on Lead Concentration in Loess Soils
Maryam Salahedint*, Farshad Kiani?
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Abstract
This study, conducted in 2023, aimed to evaluate the effect of a zeolite—biochar composite on the stabilization and
reduction of lead contamination in loess soils of Maraveh Tappeh, Golestan Province, Iran. Biochar was produced
from rice husk at 400°C, and commercial zeolite was sourced from Semnan. The composite was synthesized by
combining the two materials in an acidic medium (5% acetic acid), followed by precipitation in 0.5 M sodium
hydroxide. Soil treatment involved the addition of 5% (w/w) composite, followed by a three-month incubation at
60% field capacity. After acid digestion of the samples, lead concentrations were measured using atomic absorption
spectroscopy. Data analysis was performed using the LSD test in SAS software under a completely randomized
design (CRD). Results showed that the composite treatment significantly reduced lead concentration by
approximately 4.4%, with the reduction being statistically significant at the 5% level. The findings suggest that the
zeolite—biochar composite, with its relative efficiency in heavy metal stabilization, offers a sustainable and eco-
friendly approach for managing contaminated soils. The use of readily available materials and low-cost processing
makes this composite a promising option for improving the environmental quality of polluted lands.
Keywords: Biochar, Loess Soil, Zeolite, Composite



