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Analisis Nilai Sorptivity Mortar Geopolimer Abu Sawit Berdasarkan    

Variasi Subsitusi Portland Composite Cement (PCC) 

Ikbal Khoirul Fahmi (2213008)(1)  

Program Studi Teknik Sipil 

    Fakultas Teknik, Universitas Pasir Pengaraian 

Pembimbing: Ir. Harriad Akbar Syarif, 𝑀. 𝑇(2), Bambang Edison, S.Pd., M.T (3) 

ABSTRAK 

Tuntutan global terhadap pembangunan berkelanjutan mengharuskan industri 

konstruksi mencari material pengganti Portland Composite Cement (PCC) yang tinggi 

emisi (CO2) yang berdampak terhadap lingkungan. Salah satu alternatif yang potensial 

adalah penggunaan abu sawit (Palm Oil Fuel Ash/POFA) sebagai bahan dasar mortar 

geopolimer. Penelitian ini bertujuan untuk mengetahui nilai sorptivity dan pengaruh 

persentase subsitusi PCC pada mortar geopolimer dengan rentang waktu perawatan 28 

dan 56 hari, untuk  menentukan mortar yang menghasilkan durabilitas yang optimal. 

Metode penelitian yang digunakan adalah metode eksperimen laboratorium dengan 

pendekatan kuantitatif. Bahan utama yang digunakan meliputi abu sawit lolos saringan 

No.200, semen PCC, agregat halus, larutan aktivator NaOH 14M dan Na₂SiO₃, serta 

superplastisizer. Benda uji mortar berbentuk kubus berukuran 5×5×20 cm dengan 

perbandingan campuran yang telah ditentukan. Variasi penelitian dilakukan berdasarkan 

waktu perawatan, yaitu 28 hari dan 56 hari. Pengujian yang dilakukan meliputi 

pengujian sorptivity berdasarkan metode GHD (Gravimetric–Height–Duration) 

berdasarkan acuan ASTM C 1585. 

Penelitian ini menunjukkan bahwa pengaruh persentase subsitusi PCC yang 

terkontrol dan waktu perawatan dapat berpengaruh signifikan terhadap nilai sorptivity 

mortar. persentase subsitusi PCC 20%-30% merupakan persentase PCC yang paling 

optimum dan terkontrol sehingga menghasilkan nilai sorptivity yang rendah dan di 

dukung dengan factor umur curring mortar geopolimer yang cukup, sehingga 

menghasilkan mortar geopolimer yang tidak hanya kuat secara mekanis tetapi juga 

tahan terhadap penetrasi air dan degradasi lingkungan.                               

Kata Kunci: Mortar Geopolimer, Abu Sawit (POFA), Sorptivity 
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Analysis of Sorptivity Value of Palm Oil Fuel Ash-Based Geopolymer 

Mortar Based on Portland Composite Cement (PCC) Substitution 

Variations 

Ikbal Khoirul Fahmi (2213008)(1) 

                                                Civil Engineering Study Program 

         Faculty of Engineering, Universitas Pasir Pengaraian 

        Pembimbing: Ir. Harriad Akbar Syarif, 𝑀. 𝑇(2), Bambang Edison, S.Pd., M.T (3) 

ABSTRAK 

Global demands for sustainable development require the construction industry to seek 

alternative materials to Portland Composite Cement (PCC), which has high CO₂ emissions 

that negatively impact the environment. One potential alternative is the utilization of Palm 

Oil Fuel Ash (POFA) as a base material for geopolymer mortar. This study aims to 

determine the sorptivity value and the effect of PCC substitution percentage in geopolymer 

mortar with curing periods of 28 and 56 days, in order to identify mortar that provides 

optimal durability. 

The research method used was a laboratory experimental method with a quantitative 

approach. The mainmaterials included palm oil fuel ash passing sieve No. 200, PCC cement, 

fine aggregate, activator solutions of 14M NaOH and Na₂SiO₃, as well as a superplasticizer. 

The mortar specimens were cube-shaped with dimensions of 5×5×20 cm and prepared using 

predetermined mix proportions. The research variations were based on curing duration, 

namely 28 days and 56 days. The tests conducted included sorptivity testing using the GHD 

(Gravimetric–Height–Duration) method based on ASTM C1585 standards. 

The results indicate that controlled PCC substitution percentages and curing duration 

significantly affect the sorptivity value of mortar. PCC substitution percentages of 20%–

30% were found to be the most optimal and well-controlled, resulting in low sorptivity 

values supported by sufficient geopolymer mortar curing age. Consequently, the geopolymer 

mortar produced is not only mechanically strong but also resistant to water penetration and 

environmental degradation.              

Keywords: Geopolymer Mortar, Palm Oil Fuel Ash (POFA), Sorptivity 
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