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ABSTRAK 

Cangkang kemiri merupakan limbah biomassa yang berpotensi dimanfaatkan sebagai bahan bakar 

padat karena memiliki kandungan karbon yang tinggi. Penelitian ini bertujuan untuk mengetahui 

pengaruh suhu aktivasi zeolit 4A dan jumlah penambahan zeolit terhadap karakteristik energetik 

arang cangkang kemiri serta menentukan kondisi perlakuan terbaik. Penelitian menggunakan 

metode eksperimen dengan variasi suhu aktivasi zeolit 200, 250, dan 300°C serta penambahan 

zeolit 0%, 5%, 10%, 15%, dan 20% (b/b). Parameter yang dianalisis meliputi kadar air, kadar abu, 

Volatile Matter, Fixed Carbon, nilai kalor, serta karakterisasi menggunakan FTIR, XRD, dan 

XRF. Data dianalisis menggunakan Two Way Anova Without Replication. Hasil penelitian 

menunjukkan bahwa suhu aktivasi zeolit berpengaruh signifikan terhadap kadar air, kadar abu, 

volatile Matter, dan Fixed Carbon, sedangkan jumlah zeolit berpengaruh signifikan terhadap 

kadar abu dan Fixed Carbon. Karakterisasi FTIR, XRD, dan XRF menunjukkan bahwa zeolit 4A 

masih mempertahankan struktur aluminosilikatnya setelah proses aktivasi. Perlakuan terbaik 

diperoleh pada suhu aktivasi zeolit 250°C dengan penambahan zeolit 10% (b/b) yang 

menghasilkan kadar air 2,85%, kadar abu 7,57%, Volatile Matter 9,17%, Fixed Carbon 80,41%, 

dan nilai kalor 6.189,95 cal/gram. Seluruh parameter mutu pada perlakuan terbaik memenuhi 

persyaratan SNI 01-6235-2000 tentang briket arang kayu. 

Kata kunci: arang cangkang kemiri, biomassa, karakteristik energetik, zeolit 4A, suhu aktivasi. 

 

ABSTRACT 

Candlenut shell is a biomass waste with considerable potential as a solid fuel due to its high 

carbon content. This study aimed to investigate the effect of 4A zeolite activation temperature 

and zeolite addition on the energetic characteristics of candlenut shell charcoal and to determine 

the optimum treatment condition. An experimental method was employed using zeolite activation 

temperatures of 200, 250, and 300°C and zeolite additions of 0%, 5%, 10%, 15%, and 20% (w/w). 

The analyzed parameters included moisture content, ash content, volatile matter, fixed carbon, 

calorific value, and material characterization using FTIR, XRD, and XRF. Data were analyzed 

using Two-Way ANOVA Without Replication. The results showed that zeolite activation 

temperature significantly affected moisture content, ash content, volatile matter, and fixed carbon, 

while zeolite addition significantly affected ash content and fixed carbon. FTIR, XRD, and XRF 

analyses confirmed that the activated 4A zeolite retained its aluminosilicate structure. The 

optimum condition was obtained at a zeolite activation temperature of 250°C with 10% (w/w) 

zeolite addition, resulting in 2.85% moisture content, 7.57% ash content, 9.17% volatile matter, 

80.41% fixed carbon, and a calorific value of 6,189.95 cal/g. All quality parameters under the 

optimum treatment complied with the requirements of SNI 01-6235-2000 for charcoal briquettes. 

Keywords: 4A zeolite, biomass, candlenut shell charcoal, energetic characteristics, zeolite 

activation. 

 


