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ABSTRAK 

PERILAKU KONSOLIDASI TANAH LEMPUNG 

BERPLASTISITAS TINGGI AKIBAT PENGARUH AIR LIMBAH 

PALM OIL MILL EFFLUENT (POME) DENGAN                            

VARIASI SUHU PANAS 

 

Ahmad Akbar Ramadhani  

2420828310065 

Prof. Dr. Ir. Rusdiansyah, S.T., M.T., IPU 

 

Pembuangan limbah Palm Oil Mill Effluent (POME) bersuhu tinggi (80–90°C) 

berisiko mengubah karakteristik mekanis tanah dasar kolam, namun studi mengenai 

interaksi simultan suhu panas dan infiltrasi kimiawi POME terhadap konsolidasi tanah 

lempung berplastisitas tinggi masih terbatas. Penelitian ini menguji tanah lempung 

Mandiangin yang dijenuhkan air bersih dan POME menggunakan oedometer 

termodifikasi pada variasi suhu 28°C hingga 90°C, disertai analisis mikrostruktur. 

Hasil menunjukkan interaksi POME mengubah klasifikasi tanah dari lempung 

plastisitas tinggi (CH) menjadi rendah (CL) akibat penurunan Indeks Plastisitas dari 

39,15% menjadi 16,22%. Pada suhu ekstrem 90°C, tanah terpapar POME mengalami 

lonjakan Indeks Kompresi (Cc) sebesar 85,40%. Sebaliknya, keberadaan limbah POME 

menurunkan Indeks Pengembangan (Cs) sebesar 25,86%, memperlambat Koefisien 

Konsolidasi (Cv) sebesar 25,42%, serta menurunkan Permeabilitas (k) sebesar 4,816% 

dibanding kondisi jenuh air bersih. Analisis mikrostruktur mengonfirmasi lonjakan 

kandungan karbon hingga 36,06% akibat POME mendispersi agregat tanah menjadi 

partikel amorf, memicu perubahan signifikan perilaku pemampatan. 

 

 

Kata Kunci: palm oil mill effluent (POME), konsolidasi tanah, suhu panas, tanah lempung 

plastisitas tinggi 
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ABSTRACT 

CONSOLIDATION BEHAVIOR OF HIGH-PLASTICITY CLAY 

AFFECTED BY PALM OIL MILL EFFLUENT (POME) WITH 

VARIATIONS IN HEAT TEMPERATURE 

 

Ahmad Akbar Ramadhani 

2420828310065 

Prof. Dr. Ir. Rusdiansyah, S.T., M.T., IPU 

 

High-temperature (80–90°C) Palm Oil Mill Effluent (POME) disposal poses risks 

to pond soil stability, yet studies on the simultaneous interaction of heat and chemical 

infiltration on high plasticity clay consolidation remain limited. This research tested 

Mandiangin clay saturated with clean water and POME using a modified oedometer at 

temperatures ranging from 28°C to 90°C, accompanied by microstructural analysis. 

Results indicate POME interaction shifts soil classification from high (CH) to low 

plasticity clay (CL), reducing the Plasticity Index from 39.15% to 16.22%. At 90°C, 

POME-exposed soil exhibited an 85.40% increase in Compression Index (Cc). 

Conversely, POME presence reduced the Swelling Index (Cs) by 25.86%, slowed the 

Coefficient of Consolidation (Cv) by 25.42%, and decreased Permeability (k) by 4.816% 

compared to clean water conditions analysis confirmed a carbon content surge to 36.06%, 

dispersing soil aggregates into amorphous particles, triggering significant compressibility 

changes. 

 

Keywords: palm oil mill effluent (POME), soil consolidation, hot temperature, high 

plasticity clay 
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