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ABSTRAK

Industri sasirangan menghasilkan limbah cair yang mengandung zat warna
dalam konsentrasi tinggi sehingga berpotensi menimbulkan pencemaran apabila
dibuang langsung ke lingkungan tanpa melalui proses pengolahan. Penelitian ini
dilakukan untuk mengevaluasi kemampuan arang aktif komersil berbahan
tempurung kelapa dan kelapa sawit dalam menurunkan kadar warna limbah cair
sasirangan melalui proses adsorpsi. Selain itu, penelitian ini bertujuan mengkaji
pengaruh variasi dosis adsorben dan waktu kontak terhadap efisiensi penyisihan
warna serta mengidentifikasi indikasi kejenuhan adsorben selama proses
berlangsung. Penelitian dilaksanakan pada skala laboratorium menggunakan
sistem batch dengan variasi massa adsorben sebesar 0,5;0,75;1 dan 2 gram serta
waktu kontak 30,60 dan 90 menit. Analisis kadar warna dilakukan menggunakan
spektrofotometer UV-Vis pada panjang gelombang 456 nm dengan satuan
Platinum Cobalt (PtCo). Hasil pengujian menunjukkan bahwa kadar warna awal
limbah sebesar 718 PtCo, lebih tinggi dibandingkan baku mutu yang
dipersyaratkan yaitu 200 PtCo. Efisiensi penyisihan tertinggi diperoleh pada
penggunaan arang aktif tempurung kelapa sebesar 59,5% sedangkan arang aktif
kelapa sawit mencapai 57,7% yang keduanya terjadi pada dosis 0,75 gram dan
waktu kontak 60 menit. Berdasarkan perubahan efisiensi adsorpsi, kondisi
optimum tersebut menunjukkan kecenderungan awal terjadinya indikasi
kejenuhan adsorben. Arang aktif tempurung kelapa memperlihatkan kinerja yang
lebih stabil dibandingkan arang aktif kelapa sawit. Meskipun demikian konsentrasi
warna hasil pengolahan masih belum memenuhi baku mutu. Temuan penelitian ini
menunjukkan bahwa adsorpsi menggunakan arang aktif komersial berpotensi
diterapkan sebagai alternatif pengolahan limbah cair sasirangan pada skala
UMKM.

Kata Kunci : Adsorpsi, Limbah Cair Sasirangan, Warna, Dosis,, Waktu Kontak



ABSTRACT

The sasirangan industry generates wastewater containing high concentrations of
dye compounds, which may cause environmental pollution if discharged without
adequate treatment. This study aimed to evaluate the performance of commercial
activated carbon derived from coconut shell and palm shell in removing color from
sasirangan wastewater through an adsorption process. In addition, the study
investigated the effects of adsorbent dosage and contact time on color removal
efficiency and identified indications of adsorbent saturation during the treatment
process. The experiment was conducted at a laboratory scale using a batch
adsorption system with adsorbent dosages of 0.5, 0.75, 1, and 2 g and contact
times of 30, 60, and 90 min. Color concentration was analyzed using a UV—Visible
spectrophotometer at a wavelength of 456 nm and expressed as Platinum Cobalt
(PtCo) units. The results showed that the initial color concentration of the
sasirangan wastewater was 718 PtCo, exceeding the textile wastewater quality
standard of 200 PtCo. The highest color removal efficiency was achieved by
coconut shell activated carbon at 59.5%, while palm shell activated carbon reached
57.7%. Both optimum results were obtained at an adsorbent dosage of 0.75 g and
a contact time of 60 min. Based on the observed changes in adsorption efficiency,
these optimum conditions indicated the onset of adsorbent saturation. Coconut
shell activated carbon demonstrated more stable adsorption performance than
palm shell activated carbon. Nevertheless, the treated wastewater still did not
comply with the applicable quality standard. The findings suggest that adsorption
using commercial activated carbon has the potential to serve as an alternative
treatment method for sasirangan wastewater, particularly for micro, small, and
medium enterprises (MSMEs).

Keywords: sasirangan wastewater, adsorption, activated carbon, color removal,
contact time, adsorbent dosage
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