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ABSTRAK 

PEMANFAATAN PEMANFAATAN LIMBAH SEKAM PADI SEBAGAI 

BIOADSORBEN DENGAN AKTIVAS KIMIA DAN FISIKA UNTUK 

MENYERAP LOGAM Fe 
(Muh Rizky Reihan, 2026, 75 Halaman, 12 Tabel, 13 Gambar, 4 Lampiran) 

Limbah cair yang mengandung logam berat seperti besi (Fe) dapat menurunkan 

kualitas air dan membahayakan lingkungan apabila tidak diolah dengan baik. Salah 

satu metode pengolahan yang dapat digunakan adalah adsorpsi menggunakan 

bioadsorben berbahan limbah pertanian. Sekam padi memiliki kandungan silika dan 

gugus aktif seperti silanol yang berpotensi mengikat ion logam. Penelitian ini 

bertujuan untuk mengetahui pengaruh aktivasi kimia menggunakan NaOH dan 

aktivasi fisika menggunakan furnace terhadap karakteristik bioadsorben sekam 

padi serta kemampuannya dalam menyerap logam Fe. Bioadsorben dibuat dari 

sekam padi melalui proses karbonisasi, kemudian dilakukan aktivasi menggunakan 

NaOH 1 M dan kombinasi aktivasi NaOH-furnace. Karakterisasi bioadsorben 

dilakukan melalui uji kadar air, kadar abu, FTIR, dan SEM, sedangkan kemampuan 

adsorpsi diuji berdasarkan variasi waktu kontak. Hasil penelitian menunjukkan 

bahwa kadar air bioadsorben tanpa aktivasi, aktivasi NaOH, dan aktivasi NaOH-

furnace berturut-turut sebesar 4,81%; 8,20%; dan 10,83%, sedangkan kadar abu 

sebesar 8,31%; 5,44%; dan 7,09%. Seluruh sampel memenuhi standar SNI 06-

3730-1995 karena kadar air berada di bawah 15% dan kadar abu di bawah 10%. 

Hasil SEM menunjukkan bahwa aktivasi NaOH-furnace menghasilkan permukaan 

yang lebih berpori dan kasar dibandingkan sampel lainnya, sedangkan hasil FTIR 

menunjukkan adanya gugus aktif seperti –OH, Si–OH, dan Si–O–Si yang berperan 

dalam proses adsorpsi Fe. Hasil adsorpsi terbaik diperoleh pada bioadsorben 

aktivasi kimia dan fisika dengan waktu kontak 30 menit, yaitu penurunan Fe sebesar 

75,73% dan kapasitas adsorpsi sebesar 0,35553 mg/g. Berdasarkan hasil tersebut, 

sekam padi berpotensi dimanfaatkan sebagai bioadsorben ramah lingkungan untuk 

menurunkan kadar logam Fe dalam 

 

Kata kunci: sekam padi, bioadsorben, aktivasi NaOH, furnace, adsorpsi, Fe. 
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ABSTRACT 

 UTILIZATION OF RICE HUSK WASTE AS A BIOADSORBENT 

THROUGH CHEMICAL AND PHYSICAL ACTIVATION TO ADSORB Fe 

METAL 

(Muh Rizky Reihan, 2026, 75 pages, 12 Tables, 13 figure, 4 Appendices) 

Wastewater containing heavy metals such as iron (Fe) can reduce water quality and 

pose environmental hazards if not properly treated. One of the treatment methods 

that can be applied is adsorption using bioadsorbents derived from agricultural 

waste. Rice husk contains silica and active functional groups such as silanol, which 

have the potential to bind metal ions. This study aims to determine the effect of 

chemical activation using NaOH and physical activation using a furnace on the 

characteristics of rice husk bioadsorbent and its ability to remove Fe ions. The 

bioadsorbent was prepared from rice husk through a carbonization process, 

followed by activation using 1 M NaOH and a combination of NaOH–furnace 

activation. Characterization of the bioadsorbent was carried out using moisture 

content, ash content, FTIR, and SEM analyses, while adsorption performance was 

evaluated based on contact time variation. The results showed that the moisture 

content of the non-activated, NaOH-activated, and NaOH–furnace activated 

bioadsorbents were 4.81%, 8.20%, and 10.83%, respectively, while the ash content 

values were 8.31%, 5.44%, and 7.09%, respectively. All samples met the SNI 06-

3730-1995 standard, as the moisture content was below 15% and ash content was 

below 10%. SEM analysis showed that NaOH–furnace activation produced a more 

porous and rough surface compared to other samples, while FTIR results indicated 

the presence of functional groups such as –OH, Si–OH, and Si–O–Si, which play 

an important role in Fe adsorption. The highest adsorption performance was 

obtained from the chemically and physically activated bioadsorbent at 30 minutes 

contact time, with a Fe removal efficiency of 75.73% and an adsorption capacity of 

0.35553 mg/g. Based on these results, rice husk has strong potential as an 

environmentally friendly bioadsorbent for removing Fe from wastewater. 

Keywords: rice husk, bioadsorbent, NaOH activation, furnace, adsorption, Fe. 
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