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MOTTO 

 

يسُْرًاَّ الْعسُْرَِّ مَعََّ فإَِن َّ  

“Sesungguhnya beserta kesulitan ada kemudahan.” 

(QS. Al-Insyirah [94]: 5) 

 

 

"The bird fights its way out of the egg." 

— Hermann Hesse, Demian 

 

 

"Don't be scared to walk alone" 

— John Mayer, The Age of Worry 
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ABSTRACT 

This study aimed to evaluate the potential of sugarcane bagasse-based 

activated carbon as an adsorbent for reducing Total Dissolved Solids (TDS) and 

color in laboratory wastewater from the Water Quality Remediation and 

Monitoring Laboratory, University of Jember. The experiment was conducted using 

a fixed-bed column system with bed heights of 5, 7, and 9 cm and two chemical 

activating agents (H₃PO₄ and Na₂CO₃). The activated carbon was characterized by 

moisture content, ash content, and Scanning Electron Microscopy (SEM). The 

effects of bed height and activating agent on TDS and color removal were evaluated 

using Two-Way ANOVA. The characterization results showed that all activated 

carbon samples met the requirements of SNI 06-3730-1995, with moisture contents 

ranging from 0.20 to 0.50% and ash contents ranging from 4.59 to 6.98%. The 

highest TDS removal efficiency (15.24%) and color removal efficiency (90.44%) 

were achieved using H₃PO₄-activated carbon at a bed height of 9 cm. Statistical 

analysis indicated that bed height significantly affected the removal of both TDS 

and color (p < 0.05). The activating agent significantly affected color removal but 

had no significant effect on TDS removal, whereas the interaction between bed 

height and activating agent significantly affected both parameters. These findings 

suggest that sugarcane bagasse-based activated carbon is a promising 

environmentally friendly adsorbent for laboratory wastewater treatment, 

particularly for color removal. 

Keywords: Sugarcane bagasse activated carbon, biosorbent, fixed-bed column, 

total dissolved solids, color removal.  
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RINGKASAN 

Analysis of the Capacity of Sugar Cane Bagasse as an Adsorbent in 

Reducing TDS Levels and Color in Laboratory Wastewater; Nanda Diva Adea Fara; 

Program Sarjana Sains Teknik Lingkungan, Jurusan Teknik Sipil, Fakultas Teknik, 

Universitas Jember. 

Limbah cair laboratorium mengandung berbagai senyawa organik dan 

anorganik, termasuk Total Dissolved Solids (TDS) dan zat penyebab warna yang 

dapat menurunkan kualitas lingkungan perairan. Salah satu metode pengolahan 

yang berpotensi diterapkan adalah adsorpsi menggunakan karbon aktif berbahan 

baku ampas tebu. Ampas tebu dipilih karena melimpah, murah, serta mengandung 

selulosa, hemiselulosa, dan lignin yang dapat dikonversi menjadi karbon aktif 

dengan kemampuan adsorpsi yang baik. 

Karbon aktif ampas tebu dibuat melalui proses karbonisasi dan aktivasi 

kimia menggunakan H₃PO₄ dan Na₂CO₃. Proses adsorpsi dilakukan secara kontinu 

menggunakan reaktor fixed bed column dengan variasi ketebalan media adsorben 5 

cm, 7 cm, dan 9 cm pada debit 9 mL/menit. Karakterisasi adsorben dilakukan 

melalui pengujian kadar air, kadar abu, dan SEM, sedangkan pengaruh jenis 

aktivator dan ketebalan adsorben dianalisis menggunakan metode Two-Way 

ANOVA. 

Hasil penelitian menunjukkan bahwa karbon aktif ampas tebu teraktivasi 

H₃PO₄ dan Na₂CO₃ memenuhi standar SNI 06-3730-1995. Efisiensi penyisihan 

TDS dan warna tertinggi diperoleh pada adsorben teraktivasi H₃PO₄ dengan 

ketebalan media 9 cm, masing-masing sebesar 15,24% dan 90,44%. Hasil analisis 

statistik menunjukkan bahwa ketebalan adsorben berpengaruh signifikan terhadap 

kadar TDS dan warna akhir, sedangkan jenis aktivator hanya berpengaruh 

signifikan terhadap kadar warna. Selain itu, interaksi ketebalan adsorben dan jenis 

aktivator berpengaruh signifikan terhadap kedua parameter, sehingga karbon aktif 

ampas tebu berpotensi sebagai adsorben ramah lingkungan untuk pengolahan 

limbah cair laboratorium.  
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