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ABSTRAK 

Industri batik menghasilkan limbah cair yang mengandung logam berat krom (Cr) 

yang berpotensi mencemari lingkungan. Adsorpsi menggunakan bioadsorben dan 

zeolit merupakan metode yang efektif dan ekonomis untuk menurunkan kadar krom 

total. Penelitian ini bertujuan menganalisis efisiensi adsorpsi krom total pada 

limbah cair batik menggunakan reaktor fixed-bed dan fluidized-bed, kapasitas 

adsorpsi berdasarkan model Thomas dan Yoon–Nelson, serta perubahan morfologi 

adsorben sebelum dan sesudah adsorpsi. Penelitian dilakukan secara kontinyu pada 

skala laboratorium dengan variasi jenis reaktor, adsorben, dan waktu sampling 

menggunakan adsorben teraktivasi H₃PO₄ 3 M dengan rasio 1:3. Hasil 

menunjukkan bahwa reaktor fluidized-bed memberikan efisiensi optimum pada 

adsorben tempurung kelapa dan tongkol jagung masing-masing sebesar 83% dan 

81%, sedangkan reaktor fixed-bed menghasilkan efisiensi tertinggi pada zeolit 

sebesar 88%. Model Thomas menunjukkan kapasitas adsorpsi tertinggi pada 

tempurung kelapa sebesar 0,169 mg/g, sementara model Yoon–Nelson 

menunjukkan waktu breakthrough terlama pada zeolit hingga 544 menit. Analisis 

SEM menunjukkan perubahan morfologi permukaan zeolit menjadi lebih padat 

dengan permukaan tertutup setelah adsorpsi. Penelitian ini menunjukkan bahwa 

jenis reaktor, adsorben, dan waktu sampling berpengaruh terhadap efisiensi 

penyisihan krom total.  

 

Kata kunci: Limbah Batik, Adsorpsi, Bioadsorben, Krom Total, Fixed-Bed, 

Fluidized-Bed, Tempurung Kelapa, Tongkol Jagung, Zeolit. 
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ABSTRACT 

 

The batik industry produces liquid waste containing the heavy metal chromium 

(Cr), which has the potential to pollute the environment. Adsorption using 

bioadsorbents and zeolite is an effective and economical method for reducing total 

chromium levels. This study aims to analyze the efficiency of total chromium 

adsorption in batik wastewater using fixed-bed and fluidized-bed reactors, the 

adsorption capacity based on the Thomas and Yoon–Nelson models, and changes 

in adsorbent morphology before and after adsorption. The study was conducted 

continuously at the laboratory scale with variations in reactor type, adsorbent type, 

and sampling time, using adsorbents activated with 3 M H₃PO₄ at a ratio of 1:3. 

The results showed that the fluidized-bed reactor provided optimum efficiency for 

coconut shell and corn cob adsorbents at 83% and 81%, respectively, while the 

fixed-bed reactor achieved the highest efficiency for zeolite at 88%. The Thomas 

model indicated the highest adsorption capacity for coconut shell at 0.169 mg/g, 

whereas the Yoon–Nelson model showed the longest breakthrough time for zeolite 

at 544 minutes. SEM analysis revealed changes in the surface morphology of 

zeolite, becoming denser with a more closed surface after adsorption. Overall, the 

efficiency of total chromium removal depends on the reactor type, adsorbent, and 

sampling time. 

 

Keywords: Batik Wastewater, Adsorption, Bioadsorbent, Total Chromium, Fixed-

Bed, Fluidized-Bed, Coconut Shell, Corn Cob, Zeolite. 

 

 

 


