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ABSTRAK
Karakteristik Fisik Tanah Pada Proses Stabilisasi Timbal (Pb)

Menggunakan Metode Aerasi Dengan Penambahan Pasir

Pencemaran tanah oleh logam berat, khususnya timbal (Pb), merupakan
permasalahan lingkungan serius yang berdampak terhadap ekosistem maupun
kesehatan manusia. Penelitian ini bertujuan untuk menganalisis pengaruh
karakteristik fisika tanah terhadap efektivitas aerasi dalam menstabilisasi ion Pb
pada tanah Inseptisol. Parameter fisik tanah yang diamati meliputi tekstur, struktur,
porositas, dan kadar air. Penelitian dilakukan menggunakan sembilan reaktor batch
skala laboratorium dengan variasi komposisi tanah-pasir (100:0, 70:30, dan 60:40)
serta tiga perlakuan aerasi (non-aerasi, aerasi 12 jam, dan aerasi 24 jam).
Pengamatan dilakukan pada waktu 0, 12, 24, dan 72 jam, dengan kadar Pb dianalisis
menggunakan AAS, tekstur tanah dengan metode pipet, struktur melalui SEM,
porositas menggunakan metode gravimetri, dan kadar air melalui metode oven.
Hasil menunjukkan bahwa penambahan pasir meningkatkan porositas dan
memperbaiki struktur tanah sehingga mendukung aerasi, sementara aerasi
menurunkan kadar air dan meningkatkan stabilisasi Pb. Nilai penyisihan tertinggi
diperoleh pada aerasi 24 jam dengan komposisi 60% tanah—40% pasir, mencapai
94,6%, sedangkan non-aerasi 100% tanah hanya 76,1%. Analisis SEM
menunjukkan perubahan struktur dari padat (blocky) menjadi granular dengan lebih
banyak pori makro. Secara keseluruhan, karakteristik fisika tanah, khususnya
tekstur dan porositas, berperan penting dalam efektivitas aerasi untuk stabilisasi Pb
pada Inseptisol. Temuan ini dapat menjadi dasar pengembangan strategi remediasi

sederhana dan efektif terhadap pencemaran logam berat di tanah.

Kata Kunci: Timbal, Inseptisol, Aerasi, Tekstur Tanah, Struktur Tanah, Porositas,

Kadar Air, Stabilisasi Pb.



ABSTRACT
Physical Characteristics of Soil in the Stabilization Process of Lead (Pb)
Using the Aeration Method with Sand Addition

Soil contamination by heavy metals, particularly lead (Pb), is a serious
environmental issue that affects both ecosystems and human health. This study aims
to analyze the influence of soil physical characteristics on the effectiveness of
aeration in stabilizing Pb ions in Inceptisol soil. The observed physical parameters
include texture, structure, porosity, and water content. The experiment was
conducted using nine batch reactors at a laboratory scale with soil-sand
compositions (100:0, 70:30, and 60:Ince40) and three aeration treatments (non-
aerated, 12 hours, and 24 hours). Observations were carried out at 0, 12, 24, and
72 hours, with Pb concentration analyzed using AAS, soil texture by the pipette
method, soil structure through SEM, porosity using the gravimetric method, and
water content using the oven method. The results indicated that sand addition
increased porosity and improved soil structure, thereby supporting aeration, while
aeration reduced water content and enhanced Pb stabilization. The highest
penyisihan was obtained under 24-hour aeration with 60% soil-40% sand
composition, reaching 94.6%, whereas the non-aerated 100% soil treatment
achieved only 76.1%. SEM analysis revealed a structural shift from compact blocky
to granular with more macropores. Overall, soil physical characteristics,
particularly texture and porosity, play a crucial role in the effectiveness of aeration
for Pb stabilization in Inseptisol. These findings may serve as a foundation for
developing simple and effective remediation strategies to address heavy metal

contamination in soil.

Keywords: Lead, Inseptisol, Aeration, Soil Texture, Soil Structure, Porosity, Water

Content, Pb Stabilization.



