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ABSTRAK

Limbabh elektroplating mengandung logam berat berbahaya seperti timbal (Pb) dan
nikel (Ni), Total Suspended Solid (TSS) yang dapat mencemari lingkungan.
Penelitian ini bertujuan menganalisis pengaruh variasi kombinasi media adsorben
(zeolit, zeolit+biochar, dan zeolit+silika), kecepatan aliran (0,0005 m?/s dan 0,0008
m?/s), serta waktu kontak (30, 60, dan 90 menit) terhadap efisiensi penyisihan Pb,
Ni, dan TSS menggunakan Fluidized Bed Reactor (FBR). Reaktor berbahan akrilik
dioperasikan dengan massa media 200 gram pada kondisi batch dan sampel limbah
diambil dari industri elektroplating di Gresik. Hasil penelitian menunjukkan bahwa
peningkatan waktu kontak berbanding lurus dengan efisiensi penyisihan, dengan
performa tertinggi pada menit ke-90 untuk logam Pb dan Ni, sedangkan TSS
optimum pada menit ke-60. Variasi media menunjukkan perbedaan signifikan:
zeolit tunggal paling efektif dalam menurunkan Ni (hingga 90,5%), kombinasi
zeolit+silika unggul dalam penyisihan Pb (hingga 99%), sedangkan kombinasi
zeolit+biochar lebih dominan dalam penurunan TSS pada laju aliran rendah.
Kecepatan aliran juga berpengaruh, di mana 0,0008 m?®/s meningkatkan distribusi
fluida dan kontak adsorben, terutama untuk logam berat. Secara keseluruhan,
kombinasi media dalam FBR terbukti efektif dan ramah lingkungan, serta
berpotensi diaplikasikan sebagai teknologi alternatif pengolahan limbah

elektroplating di Indonesia.

Kata kunci: Fluidized Bed Reactor, Adsorben, Timbal (Pb), Nikel (N1), TSS
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ABSTRACT

Electroplating waste contains hazardous heavy metals such as lead (Pb) and nickel
(Ni), as well as suspended solids (TSS) that can pollute the environment. This study
aims to analyze the effect of variations in the combination of adsorbent media
(zeolite, zeolite + biochar, and zeolite + silica), flow rate (33 L/min and 55 L/ min),
and contact time (30, 60, and 90 min) on the removal efficiency of Pb, Ni, and TSS
using a Fluidized Bed Reactor (FBR). The acrylic reactor was operated with a
media mass of 200 grams under batch conditions, and waste samples were taken
from an electroplating industry in Gresik. The results showed that an increase in
contact time was directly proportional to removal efficiency, with the highest
performance at 90 minutes for Pb and Ni metals, while TSS was optimal at 60
minutes. Media variations showed significant differences: pure zeolite was most
effective in reducing Ni (up to 90.5%), the zeolite+silica combination excelled in
Pb removal (up to 99%), while the zeolite+biochar combination was more
dominant in reducing TSS at low flow rates. Flow rate also had an effect, with 55
L/min increasing fluid distribution and adsorbent contact, especially for heavy
metals. Overall, the combination of media in the FBR proved to be effective and
environmentally friendly, and has the potential to be applied as an alternative

technology for electroplating waste treatment in Indonesia.

Keywords: Fluidized Bed Reactor, Adsorben, Lead (Pb), Nickel (Ni), TSS
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