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ABSTRAK 

 

Studi Kapasitas Adsorpsi Kontinyu Komposit Keratin Bulu Itik 

Termodifikasi Natrium Bisulfit dan HDPE (High Density Polyethylene) 

Terhadap Fe(II) (Oleh: Roniyansyah; Pembimbing: Dr. Umi Baroroh Lili 

Utami, S.Si., M.Si. dan Dahlena Ariyani, S.Si., M.S.; 2025; 33 Halaman) 

 

Kalimantan Selatan memiliki populasi peternakan itik yang besar, mencapai 

4.111.654 ekor pada tahun 2021, sehingga menghasilkan limbah bulu itik dalam 

jumlah melimpah. Limbah bulu itik tersebut mengandung keratin yang berpotensi 

dimanfaatkan sebagai adsorben logam berat. Penelitian ini bertujuan mensintesis 

komposit keratin bulu itik yang dimodifikasi dengan natrium bisulfit dan High 

Density Polyethylene (HDPE), serta mengevaluasi kapasitas adsorpsinya terhadap 

Fe(II) dalam sistem kontinyu. Uji adsorpsi dilakukan menggunakan massa 

adsorben 20 gram dengan konsentrasi awal Fe(II) sebesar 100 ppm, dan dianalisis 

menggunakan pendekatan pemodelan Thomas. Hasil karakterisasi FTIR 

menunjukkan penguatan pita serapan pada 1024 cm⁻¹ yang mengindikasikan 

keberadaan gugus sulfonat, serta munculnya puncak khas HDPE pada bilangan 

gelombang 2915 dan 2847 cm⁻¹. Nilai Konstanta Thomas (Kth) diperoleh 

sebesar  0,005322 𝐿/𝑀𝑒𝑛𝑖𝑡. 𝑚𝑔  dan kapasitas adsorpsi nilai 𝑞0  sebesar 

1,484 𝑚𝑔/𝑔𝑟𝑎𝑚 . Titik breakthrough atau titik awal kembalinya konsentrasi 

akhir dicapai pada volume >2000 mL dengan persen penyisihan (removing) 

optimum sebesar 12%. Hasil ini menunjukkan bahwa limbah bulu itik di 

Kalimantan Selatan berpotensi dikembangkan sebagai bahan baku adsorben 

berbasis keratin untuk pengolahan air tercemar logam berat. 

 

Kata kunci: keratin, polietilena, adsorpsi, model Thomas, Fe(II). 
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ABSTRACT 

 

Study on Continuous Adsorption Capacity of Duck Feather Keratin 

Composites Modified with Sodium Bisulfite and HDPE (High Density 

Polyethylene) Against Fe(II) (By: Roniyansyah; Supervisor: Dr. Umi 

Baroroh Lili Utami, S.Si., M.Si. and Dahlena Ariyani, S.Si., M.S.; 2025; 33 

Pages) 

 

South Kalimantan has a large duck farming population, reaching 4,111,654 in 

2021, resulting in an abundant amount of duck feather waste. This duck feather 

waste contains keratin which has the potential to be used as a heavy metal 

adsorbent. This study aims to synthesize a duck feather keratin composite 

modified with sodium bisulfite and High Density Polyethylene (HDPE), and 

evaluate its adsorption capacity towards Fe(II) in a continuous system. The 

adsorption test was carried out using a 20 gram adsorbent mass with an initial 

Fe(II) concentration of 100 ppm, and analyzed using the Thomas modeling 

approach. The FTIR characterization results showed an enhancement of the 

absorption band at 1024 cm⁻¹ indicating the presence of sulfonate groups, as well 

as the appearance of typical HDPE peaks at wavenumbers 2915 and 2847 cm⁻¹. 

The Thomas Constant (Kth) value was obtained at 0.005322 L/Min.mg and the 

adsorption capacity q_0 value was 1.484 mg/gram. The breakthrough point or the 

initial point of return of the final concentration was achieved at a volume of 

>2000 mL with an optimum removal percentage of 12%. These results indicate 

that duck feather waste in South Kalimantan has the potential to be developed as a 

raw material for keratin-based adsorbents for the treatment of water contaminated 

with heavy metals. 

 

Keywords: keratin, polyethylene, adsorption, Thomas model, Fe(II) 
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