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ABSTRAK 

Peningkatan emisi CO₂ dari kendaraan di Kota Semarang dan industri semen di 

sektor konstruksi global berdampak negatif terhadap lingkungan. Pengendalian 

emisi CO2 membutuhkan material sebagai adsorben, seperti karbon aktif. Limbah 

tempurung kelapa merupakan salah satu bahan lokal yang  melimpah dan 

berpotensi diolah menjadi karbon aktif. Penelitian ini mengkaji potensi karbon 

aktif dari tempurung kelapa yang belum memenuhi SNI 06-3730-1995 tentang 

arang aktif teknis, yang dalam penelitian ini disebut Carbon Raw-Activated 

(CRA), sebagai substitusi parsial semen pada paving block ramah lingkungan 

dengan kemampuan adsorpsi CO₂. Karbon diaktivasi menggunakan larutan H₃PO₄ 

8% dengan variasi 0%, 5%, 10%, dan 15%, kemudian dicampurkan ke dalam 

campuran paving block dan diuji daya serap air, kuat tekan, serta adsorpsi CO₂ 

menggunakan metode gravimetri berbasis endapan CaCO₃. Seluruh variasi 

memenuhi persyaratan SNI 03-0691-1996 untuk paving block mutu B (≥20 MPa), 

dengan variasi CRA15 menunjukkan performa optimal, menghasilkan kuat tekan 

35,03 MPa (selisih penurunan 4,21% dibanding CRA0 pada umur 28 hari) dan 

kemampuan adsorpsi CO₂ yang lebih tinggi sebesar 214,29%. Namun, biaya 

produksi CRA15 lebih tinggi dibandingkan paving block konvensional (CRA0) 

yaitu Rp. 6.059,46,- per buah. Temuan ini mengindikasikan bahwa CRA 

berpotensi menjadi material alternatif ramah lingkungan dengan kinerja teknis 

yang memenuhi standar. 

Kata kunci: CRA, Karbon Aktif, Paving Block, Adsorpsi CO₂, Limbah 

Tempurung Kelapa, Substitusi Semen, Perkerasan Jalan, Mutu B. 
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ABSTRACT 

The increase in CO₂ emissions from vehicles in Semarang City and the cement 

industry in the global construction sector have a negative impact on the 

environment. Controlling CO2 emissions requires materials as adsorbents, such 

as activated carbon. Coconut shell waste is one of the abundant local materials 

and has the potential to be processed into activated carbon. This study examines 

the activated carbon potential of coconut shells that have not met SNI 06-3730-

1995 regarding technical activated charcoal, which in this study is called Carbon 

Raw-Activated (CRA), as a partial substitution of cement in environmentally 

friendly paving blocks with CO₂ adsorption capabilities. The carbon was 

activated using an 8% H₃PO₄ solution with 0%, 5%, 10%, and 15% variations, 

then mixed into a paving block mixture and tested for water absorption, 

compressive strength, and CO₂ adsorption using the CaCO₃ deposit-based 

gravimetric method. All variations met the requirements of SNI 03-0691-1996 for 

paving block quality B (≥20 MPa), with the CRA15 variation showing optimal 

performance, resulting in a compressive strength of 35.03 MPa (a difference of 

4.21% decrease compared to CRA0 at 28 days) and a higher CO₂ adsorption 

ability of 214.29%. However, the production cost of CRA15 is higher than 

conventional paving blocks (CRA0), which is Rp. 6,059.46,- per piece. These 

findings indicate that CRA has the potential to be an environmentally friendly 

alternative material with technical performance that meets the standards.  
 

Keywords: CRA, Activated Carbon, Paving Block, CO₂ Adsorption, Coconut Shell 

Waste, Cement Substitution, Road Pavement, Quality B.  
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