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ABSTRAK

PENYISIHAN ZAT WARNA CONGO RED MENGGUNAKAN
KOMPOSIT ALGINAT-KITOSAN-MAGNETIT (Oleh: Husnul Khatimah;
Pembimbing: Utami Irawati dan Dahlena Ariyani; 2025; 38 halaman).

Limbah cair industri tekstil yang mengandung zat warna sintetis berbahaya seperti congo
red (CR) merupakan masalah lingkungan yang serius, karena sifatnya yang toksik,
karsinogenik, dan sulit terurai secara alami. Penelitian ini bertujuan untuk mensintesis
dan mengkarakterisasi komposit kitosan-alginat-magnetit (FesOs) sebagai katalis
heterogen dalam reaksi Fenton, serta menguji efektivitasnya dalam menyisihkan CR
melalui mekanisme adsorpsi dan degradasi. Metode penelitian meliputi sintesis kitosan-
alginat-magnetit (FesO4) dan karakterisasi dengan menggunakan FTIR dan SEM-EDX
Mapping. Uji kemampuan dilakukan melalui variasi konsentrasi mula-mula CR dengan
metode adsorpsi dan degradasi sebagai katalis reaksi Fenton. Hasil karakterisasi FTIR
menunjukkan serapan khas Fe-O, dan SEM EDX Mapping yang mengkonfirmasi
persebaran unsur Fe pada komposit. Uji adsorpsi CR menunjukkan bahwa dapat
menyisihkan hingga 51,74% pada konsentrasi CR 1 ppm. Proses adsorpsi mengikuti
model isoterm Freundlich yang mengindikasikan terjadi pada permukaan heterogen. Uji
degradasi sebagai katalis reaksi Fenton menunjukkan mampu menyisihkan hingga
54,78% pada konsentrasi CR 1 ppm. Keberadaan magnetit terbukti secara signifikan
meningkatkan kemampuan penyisihan total melalui kontribusi degradasi katalitik,
menjadikannya material yang potensial untuk pengolahan limbah zat warna.

Kata kunci: congo red, kitosan, magnetit, adsorpsi, reaksi Fenton
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ABSTRACT

REMOVAL OF CONGO RED DYE USING ALGINATE-CHITOSAN-
MAGNETITE COMPOSITE (By: Husnul Khatimah; Advisors: Utami
Irawati and Dahlena Ariyani; 2025; 38 page).

Industrial textile wastewater containing hazardous synthetic dyes such as congo red (CR)
is a serious environmental problem due to its toxic, carcinogenic, and naturally difficult-
to-degrade properties. This study aims to synthesize and characterize chitosan-alginate-
magnetite (FesOs) composites as heterogeneous catalysts and test their effectiveness in
removing CR through adsorption and Fenton reaction degradation mechanisms. The
research methods included the synthesis of chitosan-alginate-magnetite (FesOs) and
characterization using FTIR and SEM-EDX mapping. The testing of its ability was
carried out by varying the initial concentration of CR using adsorption and degradation
methods as a Fenton reaction catalyst. FTIR characterization results showed typical Fe-O
absorption, and SEM EDX Mapping confirmed the distribution of Fe elements in the
composite. CR adsorption tests showed that it could remove up to 51.74% at a CR
concentration of 1 ppm. The adsorption process followed the Freundlich isotherm model,
indicating that it occurred on a heterogeneous surface. Degradation tests as a Fenton
reaction catalyst showed that it could remove up to 54.78% at a CR concentration of 1
ppm. The presence of magnetite was proven to significantly increase the total removal
capacity through catalytic degradation, making it a potential material for dye waste
treatment.

Keywords: congo red, chitosan, magnetite, adsorption, Fenton reaction
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