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ABSTRAK
Pengaruh Proses Desorpsi Terhadap Struktur Morfologi Karbon Aktif Sebagai

Adsorben Dan Strategi Pengolahan Limbah Cair Hasil Desorpsi
REGITA MAHARANI
NPM. 21034010023

Keberadaan logam berat dalam limbah cair industri menimbulkan tantangan
serius karena sifatnya yang akumulatif dan berpotensi mengganggu keseimbangan
ekosistem. Salah satu pendekatan yang banyak diterapkan untuk mengatasinya
adalah proses adsorpsi menggunakan karbon aktif, yang dikenal memiliki porositas
tinggi dan luas permukaan besar. Akan tetapi, keterbatasan utama metode ini
terletak pada penurunan kapasitas adsorpsi setelah siklus penggunaan berulang,
sehingga diperlukan upaya regenerasi melalui proses desorpsi. Pemilihan jenis
larutan pendesorpsi serta strategi penanganan limbah cair hasil desorpsi menjadi
aspek penting untuk menjamin keberlanjutan aplikasi adsorben. Penelitian ini
bertujuan untuk menganalisis efektivitas desorpsi karbon aktif menggunakan
larutan HCL dan NaOH pada berbagai konsentrasi, pengaruhnya terhadap struktur
morfologi adsorben, efektivitas adsorpsi berulang, serta kebutuhan larutan
netralisasi limbah cair hasil desorpsi. Metode yang digunakan meliputi proses
adsorpsi—desorpsi, analisis morfologi dengan SEM-EDX, pengukuran kadar logam
menggunakan AAS, serta pengujian kebutuhan netralisasi pH limbah cair. Hasil
penelitian menunjukkan bahwa HCL lebih efektif dibandingkan NaOH, dengan
persentase desorpsi mencapai 49% pada konsentrasi 0,25 M, sedangkan NaOH
sekitar 25%. Perlakuan HCL menghasilkan struktur pori lebih terbuka dan homogen
serta mampu mempertahankan kapasitas adsorpsi hingga 90,2% pada siklus kedua,
jauh lebih tinggi dibandingkan NaOH sebesar 35,2%. Dari aspek pengolahan
limbah, larutan HCL lebih mudah dinetralisasi dengan kebutuhan volume basa lebih
rendah, sementara NaOH memerlukan volume asam yang lebih besar.

Kata kunci: karbon aktif, desorpsi, adsorpsi berulang, logam berat, limbah cair.
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ABSTRACT
The Effect of the Desorption Process on the Morphological Structure of Activated

Carbon as an Adsorbent and the Strategy for Treating Liquid Waste from
Desorption
REGITA MAHARANI
NPM. 21034010023

The presence of heavy metals in industrial wastewater poses a serious
challenge due to their accumulative nature and potential to disrupt ecosystem
balance. One widely applied approach to address this issue is the adsorption
process using activated carbon, which is known for its high porosity and large
surface area. However, the main limitation of this method lies in the decrease of
adsorption capacity after repeated cycles of use, thus requiring regeneration
through desorption. The selection of desorbing agents and the management strategy
of the resulting desorption effluents are important aspects to ensure the
sustainability of adsorbent application. This study aims to analyze the effectiveness
of activated carbon desorption using HCI and NaOH solutions at various
concentrations, their effect on the morphological structure of the adsorbent, the
effectiveness of repeated adsorption, and the neutralization requirements of the
desorption wastewater. The methods used include adsorption—desorption
processes, morphological analysis with SEM-EDX, measurement of metal content
using AAS, and pH neutralization testing of the liquid waste. The results showed
that HCl was more effective than NaOH, with desorption percentages reaching
49% at a concentration of 0.25 M, while NaOH was around 25%. Treatment with
HCI produced more open and homogeneous pore structures and was able to
maintain adsorption capacity up to 90.2% in the second cycle, much higher than
NaOH at 35.2%. In terms of wastewater treatment, HCI solutions were easier to
neutralize with lower base volume requirements, while NaOH required a larger
volume of acid.

Keywords: activated carbon, desorption, repeated adsorption, heavy metals,

wastewater.
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