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Pengaruh Tegangan Air Pori Negatif pada Campuran Kitosan dan Bentonit  

 

Muhammad Rizal 

2320828310056 

 

Prof. Dr.-Ing. Yulian Firmana Arifin, S.T., M.T. 

 

ABSTRAK 

 

Penelitian ini mengkaji pengaruh tegangan air pori negatif pada campuran kitosan-

bentonit sebagai material clay liner ramah lingkungan, dengan fokus pada 

bagaimana variasi waktu pencampuran dan kondisi lingkungan memengaruhi total 

suction serta perilaku permeabilitasnya. Metodologi eksperimen menggunakan 

campuran bentonit-kitosan dengan proporsi yang disesuaikan, diuji pada berbagai 

waktu pencampuran (mis. pendek hingga sedang) dan dihadapkan pada variasi suhu 

serta kelembapan relatif (RH). Total suction diukur secara kontinu menggunakan 

sensor RH, sedangkan struktur kimia dan interaksi antara komponen dianalisis 

melalui FTIR mikroskopis untuk mendeteksi perubahan ikatan hidrogen, ikatan 

amida, dan zona interaksi antara gugus fungsional kitosan dan lapisan bentonit. 

Hasil FTIR menunjukkan perubahan intensitas dan posisi puncak pada band 

hidroksil, amida, dan getar jaringan, mengindikasikan adanya interaksi fisik kuat 

antara kitosan dan bentonit yang mempengaruhi jaringan pori dan daya serap air. 

Secara umum, peningkatan waktu pencampuran berhubungan dengan perubahan 

profil total suction, sementara fluktuasi RH dan suhu lingkungan berperan 

menambah ketidakpastian ukuran suction pada sampel yang sama. Prediksi 

permeabilitas tidak jenuh menurun seiring meningkatnya suction total, menandakan 

potensi campuran ini sebagai liner tanah yang lebih stabil secara hidrasi. Temuan 

ini memberikan landasan untuk optimasi komposisi dan prosedur persiapan dalam 

aplikasi geoteknik yang menuntut kontrol kelembapan dan aliran air. 

Kata kunci: tegangan air pori negative, kitosan, bentonite, clay liner, FTIR 

mikroskopis, RH sensor, total suction, permeabilitas tidak jenuh. 
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Evaluation of Total Suction Behavior in Chitosan–Bentonite Mixtures 

 

Muhammad Rizal 

2320828310056 

 

Prof. Dr.-Ing. Yulian Firmana Arifin, S.T., M.T. 

ABSTRACT 

 

This study examines the effect of negative pore water pressure on a chitosan-

bentonite mixture as an environmentally friendly clay liner material, focusing on 

how variations in mixing time and environmental conditions influence total suction 

and permeability behavior. The experimental methodology utilized a bentonite-

chitosan mixture with adjusted proportions, tested under various mixing times (e.g., 

short to medium) and exposed to variations in temperature and relative humidity 

(RH). Total suction was continuously measured using an RH sensor, while the 

chemical structure and component interactions were analyzed using microscopic 

FTIR to detect changes in hydrogen bonds, amide bonds, and interaction zones 

between the functional groups of chitosan and the bentonite layers. The FTIR 

results revealed changes in peak intensity and position at the hydroxyl and amide 

bands, as well as network vibrations, indicating strong physical interactions 

between chitosan and bentonite that affect the pore network and water absorption 

capacity. Generally, increased mixing time corresponds to changes in the total 

suction profile, whereas fluctuations in RH and ambient temperature contribute to 

the uncertainty of suction measurements for the same sample. The prediction of 

unsaturated permeability decreases as total suction increases, highlighting the 

potential of this mixture as a soil liner with greater hydration stability. These 

findings provide a foundation for optimizing mixture composition and preparation 

procedures in geotechnical applications requiring moisture and water flow control. 

Keywords: negative pore water pressure; chitosan; bentonite; clay liner; 

microscopic FTIR; RH sensor; total suction; unsaturated permeability. 
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