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ABSTRAK

KARAKTERISASI BIOCHAR PURUN DANAU (Lepironia articulata)
TERAKTIVASI NaOH SEBAGAI ADSORBEN METILEN BIRU (Oleh
Rizka Amalia; Pembimbing: Edi Mikrianto, S.Si., M.Si.; Prof. Ir. Sunardi,
S.Si., M.Sc., Ph.D.; 62 halaman)

Penelitian ini memodifikasi biochar purun danau (Lepironia articulata) menggunakan
variasi konsentrasi natrium hidroksida (NaOH) 0,5; 1; 2 M untuk menghasilkan biochar
purun danau teraktivasi (BPD-Na) dengan tujuan meningkatkan kemampuan adsorpsi
terhadap metilen biru. Aktivasi menggunakan NaOH dilakukan karena mampu merekayasa
struktur pori dan meningkatkan luas permukaan serta gugus fungsi aktif pada biochar,
sehingga dapat meningkatkan efisiensi adsorpsi. Material BPD dan BPD-Na dikarakterisasi
gugus fungsinya menggunakan Fourier Transformed Infrared (FTIR) dan luas permukaan
serta volume pori menggunakan Surface Area Analyzer (SAA). Hasil analisis FTIR
menunjukkan adanya pergeseran bilangan gelombang pada gugus —OH, C-H, dan C-O
setelah proses aktivasi yang mengindikasikan perubahan sifat kimia permukaan biochar.
Pengukuran menggunakan SAA dengan metode Brunauer-Emmett-Teller (BET)
menunjukkan peningkatan luas permukaan dari 0,0058 m?g pada BPD menjadi 3,212;
29,112; dan 34,890 m?/g pada BPD-Na 0,5; BPD-Na 1; dan BPD-Na 2. Metode Density
Functional Theory (DFT) menunjukkan volume pori dari 0,0027 cm?®/g, sedikit menurun
0,0018 cm?*/g sebelum naik menjadi 0,0128; dan 0,0159 cm?/g. Pengujian adsorpsi BPD
dan BPD-Na terhadap metilen biru menggunakan spektrofotometer UV-Vis dilakukan
untuk menentukan kemampuan adsorpsi material. Hasil analisis menunjukkan bahwa
waktu optimum 40 menit. Peningkatan konsentrasi awal metilen biru menyebabkan
kapasitas adsorpsi meningkat, sedangkan persentase penyerapan menurun. Isoterm
adsorpsi menunjukkan kesesuaian dengan model Langmuir yang mengindikasikan adsorpsi
berlangsung secara monolayer, dengan kapasitas adsorpsi maksimum BPD, BPD-Na 0,5;
1; dan 2 berturut-turut sebesar 8,9365; 9,1491; 10,6269; dan 11,2485 mg/g. Aktivasi
menggunakan NaOH berhasil meningkatkan karakteristik fisikokimia biochar purun danau
serta kemampuan adsorpsinya terhadap metilen biru.

Kata kunci: Biochar purun danau, aktivasi NaOH, adsorpsi, metilen biru, isoterm
Langmuir.
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ABSTRACT

CHARACTERIZATION OF NaOH-ACTIVATED BIOCHAR DERIVED FROM
PURUN DANAU (Lepironia articulata) FOR METHYLENE BLUE ADSORPTION
(Oleh Rizka Amalia; Pembimbing: Edi Mikrianto, S.Si., M.Si.; Prof. Ir.
Sunardi, S.Si., M.Sc., Ph.D.; 62 halaman)

This study modified Lepironia articulata biochar using different concentrations of
sodium hydroxide (NaOH) (0.5, 1, and 2 M) to produce activated Lepironia
articulata biochar (BPD-Na) with the aim of enhancing its adsorption capacity
toward methylene blue. NaOH activation was employed because it can modify the
pore structure and increase the surface area as well as the active functional groups
of biochar, thereby improving its adsorption efficiency. BPD and BPD-Na were
characterized for their functional groups using Fourier Transformed Infrared
(FTIR) and for their surface area and pore volume using a Surface Area Analyzer
(SAA). The FTIR analysis showed shifts in the wavenumbers of the ~-OH, C-H,
and C-O functional groups after the activation process, indicating changes in the
surface chemical properties of the biochar. Surface area measurements using the
Brunauer—Emmett—Teller (BET) method revealed an increase from 0.0058 m?/g for
BPD to 3.212, 29.112, and 34.890 m?/g for BPD-Na 0.5, BPD-Na 1, and BPD-Na
2, respectively. The Density Functional Theory (DFT) method showed that the pore
volume changed from 0.0027 cm3/g, slightly decreased to 0.0018 cm?3/g, and then
increased to 0.0128 and 0.0159 cm3/g. The adsorption performance of BPD and
BPD-Na toward methylene blue was evaluated using a UV—-Vis spectrophotometer.
The results indicated that the optimum adsorption time was 40 minutes. An increase
in the initial concentration of methylene blue led to an increase in adsorption
capacity, whereas the percentage of removal decreased. The adsorption isotherm
was best described by the Langmuir model, indicating monolayer adsorption, with
maximum adsorption capacities of 8.9365, 9.1491, 10.6269, and 11.2485 mg/g for
BPD, BPD-Na 0.5, BPD-Na 1, and BPD-Na 2, respectively. Overall, NaOH
activation successfully improved the physicochemical characteristics of Lepironia
articulata biochar and enhanced its adsorption capacity toward methylene blue.

Keywords: Lepironia articulata biochar, NaOH activation, methylene blue, adsorption,
Langmuir isotherm.
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