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ABSTRAK

Peningkatan populasi dan konsumsi memicu pencemaran tanah oleh air
lindi, merusak sifat mekaniknya. Dalam geoteknik, clay liner berbasis bentonite
digunakan untuk memperkuat tanah dan mendukung stabilitas struktur di TPA.
Penelitian ini memanfaatkan campuran bentonite dan kitosan untuk meningkatkan
kekuatan tanah.

Penelitian ini bertujuan untuk mengkaji pengaruh durasi pencampuran
bentonite dan kitosan terhadap kekuatan mekanik kompositnya untuk aplikasi
teknik. Variasi durasi pencampuran dengan penambahan asam asetat dan sodium
tripolyphosphate diuji untuk menentukan kondisi optimal material berkekuatan
tinggi dan kedap air. Uji kuat tekan bebas (UCT) dan analisis pola retak dilakukan
untuk mengevaluasi sifat mekanik dan kestabilan struktural material

Hasil penelitian menunjukkan bahwa durasi pencampuran optimal adalah
2+2 jam, yaitu saat 2 jam pencampuran Bentonite, Kitosan serta Asam Asetate dan
2 jam pencampuran dengan sodium tripolyphosphate, dengan nilai Kuat Tekan
Bebas (qu) mencapai 13,773 kg/cm? dan Modulus Young sebesar 102,52 kg/cm2.
Kondisi ini menghasilkan material dengan distribusi kitosan yang merata dalam
matriks bentonite, membentuk struktur padat, stabil, dan kedap air. Meskipun
waktu pencampuran lebih singkat memberikan hasil yang cukup baik, durasi
pencampuran yang terlalu lama menunjukkan efek saturasi yang menurunkan
performa material akibat distribusi bahan yang tidak optimal. Temuan ini
menunjukkan potensi besar material bentonite-kitosan untuk berbagai aplikasi
teknik sipil.

Kata Kunci: Bentonite, Kitosan, Clay Liner, Kuat Tekan Bebas
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THE EFFECT OF MIXING DURATION ON THE
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Muhammad Anshari?, Yulian Firmana Arifin?
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ABSTRACT

The increase in population and consumption has led to soil contamination
by leachate, damaging its mechanical properties. In geotechnical engineering,
bentonite-based clay liners are commonly used to strengthen soil and support
structural stability in landfills. This study utilizes a mixture of bentonite and
chitosan to enhance soil strength.

The study aims to examine the effect of mixing duration on the mechanical
strength of bentonite-chitosan composites for engineering applications. Variations
in mixing duration with the addition of acetic acid and sodium tripolyphosphate
were tested to determine the optimal conditions for producing high-strength and
impermeable materials. Unconfined Compressive Strength (UCT) tests and crack
pattern analyses were conducted to evaluate the mechanical properties and
structural stability of the material.

The research results indicate that the optimal mixing duration is 2+2 hours,
consisting of 2 hours of mixing Bentonite, Chitosan, and Acetic Acid, followed by
2 hours of mixing with sodium tripolyphosphate. This condition achieves an
Unconfined Compressive Strength (qu) of 13.773 kg/cm? and a Young's Modulus of
102.52 kg/cmz2. This setup produces a material with evenly distributed chitosan
within the bentonite matrix, forming a dense, stable, and waterproof structure.
Although shorter mixing durations yield fairly good results, excessively prolonged
mixing leads to saturation effects that reduce material performance due to
suboptimal material distribution. These findings demonstrate the significant
potential of bentonite-chitosan material for various civil engineering applications.

Keywords: Bentonite, Chitosan, Clay Liner, Unconfined Compressive Strength
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