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ABSTRAK 

 

Pengaruh Penambahan Serbuk Cangkang Kerang Darah Sebagai 

Filler Terhadap Porositas dan Kuat Tekan Mortar Geopolimer 

Berbasis Fly Ash 

 

Sektor konstruksi menyumbang emisi karbon dioksida yang signifikan akibat 

penggunaan semen Portland, sehingga mortar geopolimer berbasis fly ash 

berkembang sebagai alternatif material pengikat ramah lingkungan. Namun, fly ash 

kelas F berkadar CaO rendah cenderung menghasilkan porositas tinggi yang 

menurunkan kuat tekan. Penelitian ini menganalisis pengaruh penambahan serbuk 

cangkang kerang darah (SCKD) sebagai filler (0%, 4%, 8%, 12% terhadap berat fly 

ash) terhadap porositas, kuat tekan, dan waktu ikat mortar geopolimer berbasis fly 

ash PLTU Paiton, dengan aktivator NaOH 10M dan Na₂SiO₃ rasio 2,25:1. Benda 

uji kubus 5×5×5 cm dirawat dengan membrane curing, diuji kuat tekan umur 7, 14, 

dan 28 hari, serta porositas umur 28 hari mengacu ASTM C642. Kuat tekan umur 

28 hari meningkat konsisten: 24,40 MPa (GP-0%) hingga 29,00 MPa (GP-12%) 

sebagai nilai tertinggi. Porositas terendah diperoleh pada GP-4% (3,98%), lalu 

meningkat pada GP-8% dan GP-12% (10,51%). SCKD juga mempercepat waktu 

ikat dari 147/240 menit (GP-0%) menjadi 55/90 menit (GP-12%). Kadar optimum 

berbeda menurut parameter: GP-4% untuk porositas terendah, GP-12% untuk kuat 

tekan tertinggi. Penelitian ini mendukung SDGs Tujuan 9 melalui pengembangan 

material konstruksi inovatif berbahan limbah, Tujuan 11 melalui penyediaan 

material bangunan alternatif berkelanjutan, dan Tujuan 12 melalui pemanfaatan 

limbah industri dan perikanan yang mengurangi timbunan limbah serta 

ketergantungan pada semen Portland. 

 

 

 

 

Kata Kunci: mortar geopolimer, fly ash, serbuk cangkang kerang darah, filler, 

porositas, kuat tekan, waktu ikat, SDGs 
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ABSTRACT 

 

Effect of Adding Blood Cockle Shell Powder as a Filler on the 

Porosity and Compressive Strength of Fly Ash-Based Geopolymer 

Mortar 

 

The construction sector significantly contributes to carbon dioxide emissions due 

to Portland cement use, driving the development of fly ash-based geopolymer 

mortar as an eco-friendly binder alternative. However, Class F fly ash with low 

CaO content tends to produce high porosity that reduces compressive strength. This 

study analyzes the effect of adding blood cockle shell powder (SCKD) as a filler 

(0%, 4%, 8%, 12% by fly ash weight) on the porosity, compressive strength, and 

setting time of fly ash-based geopolymer mortar from Paiton Power Plant, using 

10M NaOH and Na₂SiO₃ activator at a 2.25:1 ratio. Cube specimens (5×5×5 cm) 

were cured via membrane curing, tested for compressive strength at 7, 14, and 28 

days, and porosity at 28 days per ASTM C642. 28-day compressive strength 

increased consistently, from 24.40 MPa (GP-0%) up to 29.00 MPa (GP-12%) as 

the highest value. The lowest porosity was found at GP-4% (3.98%), rising at GP-

8% and GP-12% (10.51%). SCKD also accelerated setting time, from 147/240 

minutes (GP-0%) to 55/90 minutes (GP-12%). The optimum content differs by 

parameter: GP-4% for lowest porosity, GP-12% for highest strength. This research 

supports SDG 9 through innovative waste-based construction material 

development, SDG 11 through providing sustainable alternative building materials, 

and SDG 12 through utilizing industrial and fishery waste that reduces waste 

accumulation and dependency on Portland cement. 

 

 

 

 

Keywords: geopolymer mortar, fly ash, blood cockle shell powder, filler, porosity, 

compressive strength, setting time, SDGs 
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