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ABSTRAK 

MARSHELIA TRI WIDYASTUTI. Adsorpsi Ion Logam Krom Heksavalen oleh 

Mikorkarbon dan Mikroserat Tandan Kosong Kelapa Sawit. Dibimbing oleh 

ANNE CAROLINA. 

Limbah Tandan Kosong Kelapa Sawit (TKKS) bersifat terbarukan, ramah 

lingkungan, dan memiliki ketersediaan yang melimpah sehingga dapat 

dimanfaatkan untuk berbagai keperluan. Salah satunya adalah sebagai bahan 

penyerap logam berat, seperti krom (Cr). Kromium heksavalen (Cr(VI)) yang 

terdapat pada air limbah menimbulkan efek karsinogenik dan mutagenik pada 

makhluk hidup. Penelitian ini bertujuan mengkaji pemanfaatan mikrokarbon 

(karbon aktif dan karbon nonaktif) dan mikroserat (mikrolignoselulosa dan 

mikrokristalin selulosa) yang berasal dari TKKS sebagai biosorben logam Cr(VI). 

Adsorpsi dilakukan melalui sistem batch menggunakan larutan kalium dikromat 

pada konsentrasi 0.2, 0.4, 0.6, dan 0.8 mg/L pada pH 2 melalui reaksi 

pengompleksan dengan difenilkarbazida pada panjang gelombang 540 nm. 

Kinetika adsorpsi ditentukan dengan isoterm Langmuir dan Freundlich. Hasil 

penelitian menunjukkan bahwa kinetika adsorpsi karbon aktif dan 

mikrolignoselulosa mengikuti model isoterm Langmuir dengan R2 = 0.99, karbon 

nonaktif mengikuti model isoterm Freundlich dengan R2 = 0.99, dan mikrokristalin 

mengikuti model isoterm Langmuir dan Freundlich dengan R2 = 0.99. Persen 

adsorpsi terbesar terjadi pada karbon aktif dengan konsentrasi 0.2 ppm yaitu sebesar 

93.95%. Sementara itu, kapasitas adsorpsi terbesar terjadi pada karbon aktif dengan 

konsentrasi 0.8 ppm yaitu sebesar 8.61 mg/g.  

Kata kunci: logam berat, persen dan kapasitas adsorpsi, kinetika adsorpsi, krom 

heksavalen 

 



ABSTRACT 

MARSHELIA TRI WIDYASTUTI. Adsorption of Hexavalent Chromium (VI) 

Ions by Microcarbon and Microfibers Oil Palm Empty Fruit Bunch. Dibimbing oleh 

ANNE CAROLINA. 

Oil palm empty fruit bunches (OPEFB) are a renewable, environmentally friendly 

waste with abundant availability, making them suitable for use as an adsorbent for 

heavy metals, including chromium (Cr). Hexavalent chromium (Cr(VI)) found in 

wastewater has carcinogenic and mutagenic effects on living organisms. This study 

aims to investigate the use of microcarbon (activated carbon and non-activated 

carbon) and microfibers (microlignocellulose and microcrystalline cellulose) 

derived from OPEFB as biosorbents for Cr(VI) metal. Adsorption was conducted 

using a batch system with potassium dichromate solution at concentrations of 0.2, 

0.4, 0.6, and 0.8 mg/L at pH 2, complexed with diphenyl carbazide at a wavelength 

of 540 nm. Adsorption kinetics were determined using Langmuir and Freundlich 

isotherms. The results showed that the adsorption kinetics of activated carbon and 

microlignocellulose followed the Langmuir isotherm model with R² = 0.99, non-

activated carbon followed the Freundlich isotherm model with R² = 0.99, and 

microcrystalline cellulose followed both Langmuir and Freundlich isotherm models 

with R² = 0.99. The highest adsorption percentage occurred with activated carbon 

at a concentration of 0.2 ppm, reaching 93.95%. Meanwhile, the highest adsorption 

capacity was observed with activated carbon at a concentration of 0.8 ppm, reaching 

8.61 mg/g. 

Keywords: Heavy metals, adsorption percentage and capacity, adsorption kinetics, 

hexavalent chromium 
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ABSTRACT 

MARSHELIA TRI WIDYASTUTI. Adsorption of Hexavalent Chromium 

(VI) Ions by Microcarbon and Microfibers Oil Palm Empty Fruit Bunch. Dibimbing 

oleh ANNE CAROLINA. 

Oil palm empty fruit bunches (OPEFB) are a renewable, environmentally 

friendly waste with abundant availability, making them suitable for use as an 

adsorbent for heavy metals, including chromium (Cr). Hexavalent chromium 

(Cr(VI)) found in wastewater has carcinogenic and mutagenic effects on living 

organisms. This study aims to investigate the use of microcarbon (activated carbon 

and non-activated carbon) and microfibers (microlignocellulose and 

microcrystalline cellulose) derived from OPEFB as biosorbents for Cr(VI) metal. 

Adsorption was conducted using a batch system with potassium dichromate 

solution at concentrations of 0.2, 0.4, 0.6, and 0.8 mg/L at pH 2, complexed with 

diphenylcarbazide at a wavelength of 540 nm. Adsorption kinetics were determined 

using Langmuir and Freundlich isotherms. The results showed that the adsorption 

kinetics of activated carbon and microlignocellulose followed the Langmuir 

isotherm model with R² = 0.99, non-activated carbon followed the Freundlich 

isotherm model with R² = 0.99, and microcrystalline cellulose followed both 

Langmuir and Freundlich isotherm models with R² = 0.99. The highest adsorption 

percentage occurred with activated carbon at a concentration of 0.2 ppm, reaching 

93.95%. Meanwhile, the highest adsorption capacity was observed with activated 

carbon at a concentration of 0.8 ppm, reaching 8.61 mg/g. 
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