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ABSTRAK

KARAKTERISTIK PERFORMA MEKANIS MORTAR
BUSA GEOPOLIMER BERBAHAN DASAR ABU
CANGKANG SAWIT (POFA)

Penelitian ini mengkaji pengembangan mortar busa ringan berbasis binder
geopolimer penggunaan Abu Cangkang Kelapa Sawit (Palm Oil Fuel Ash/POFA)
dan Semen Portland. POFA yang telah diberi perlakuan awal berupa pembakaran
terkontrol dan pengayakan memiliki kandungan silika yang tinggi serta nilai Loss
on Ignition (LOI) yang rendah. Penelitian ini bertujuan untuk menganalisis
pengaruh variasi substitusi binder POFA terhadap sifat segar (workability dan
setting time) serta karakteristik mekanis mortar keras, meliputi Kuat Tekan Bebas
(Unconfined Compressive Strength/UCS) dan densitas kering (bulk density) pada
umur perawatan suhu ruang (ambient curing). Hasil pengujian menunjukkan bahwa
peningkatan persentase POFA mereduksi diameter slump flow secara bertahap
akibat tingginya penyerapan air oleh partikel POFA dan menurunkan nilai UCS
akibat hadirnya partikel abu yang tidak bereaksi sempurna (unreacted ash particles)
yang mengganggu integritas dinding gelembung busa dan kerapatan matriks.
Analisis korelasi antara densitas kering keras dan nilai UCS menghasilkan
persamaan regresi linear positif tingkat sedang, yang mengindikasikan bahwa
kerapatan matriks berkontribusi langsung terhadap peningkatan kapasitas dukung
tekan material. Pemanfaatan limbah POFA ini berkontribusi nyata pada SDG 9
(Industri, Inovasi, dan Infrastruktur) melalui pengembangan material beton

geopolimer sebagai lapis fondasi jalan ramah lingkungan.

Kata Kunci: Mortar Busa Geopolimer, Palm Oil Fuel Ash (POFA), Kuat Tekan
Bebas (UCS), Densitas Kering, Lapis Fondasi Jalan.



ABSTRACT

MECHANICAL PERFORMANCE CHARACTERISTICS
OF PALM SHELL ASH-BASED GEOPOLYMER FOAM
MORTAR (POFA)

This study examines the development of light foam mortar based on geopolymer
binders using Palm Oil Fuel Ash (POFA) and Portland Cement. POFA that has
been given initial treatment in the form of controlled combustion and sieving has a
high silica content and a low Loss on Ignition (LOI) value. This study aims to
analyze the effect of POFA binder substitution variations on the freshness
(workability and setting time) and mechanical characteristics of hard mortar,
including Unconfined Compressive Strength (UCS) and dry density (bulk density)
on the treatment life of room temperature (ambient curing)). The test results showed
that the increase in the percentage of POFA gradually reduced the slump flow
diameter due to the high water absorption by POFA particles and decreased the
UCS value due to the presence of unreacted ash particles that interfered with the
integrity of the foam bubble wall and matrix density. Correlation analysis between
hard dry density and UCS values yielded a medium-level positive linear regression
equation, indicating that matrix density contributes directly to the increase in
material compressive support capacity. The use of POFA waste makes a real
contribution to SDG 9 (Industry, Innovation, and Infrastructure) through the
development of geopolymer concrete materials as the foundation layer of

environmentally friendly roads.

Keywords: Geopolymer Foam Mortar, Palm Oil Fuel Ash (POFA), Free
Compressive Strength (UCS), Dry Density, Road Foundation Layer.
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