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ABSTRAK

SINTESIS DAN KARAKTERISTIK BIOCHAR KULIT BATANG SAGU
(Metroxylon sagu votth) TERDOPING NITROGEN UNTUK ADSORPSI
METILEN BIRU ((Meh Eva Rahmah Pembimbing: Prof. Ir. Sunardi 5.5i. M.5c¢.
Ph.D: Edi Mikrianto 5.5i. M_Si: 51 halaman)

Kulit batang sagu merupakan limbah biomassa yang dapat dijadikan sumber bahan
baku pembuatan biochar untuk material adsorben vang ramah lingkungan dan
ekonomis. Namun, biochar memiliki keterbatasan berupa gugus fungsi permukaan
yang kurang varanf schingga diperlukan modifikasi untuk memngkatkan kinerjanya,
Salah satu metode vang dapat dilakukan adalah N-doping menggunakan urea sebagai
sumber nitrogen. Penelitian ini bertujuan untuk mensintesis dan mengkarakterisasi
biochar terdoping nitrogen serta mengevaluasi kemampuan adsorpsinya terhadap
metilen biru. Brochar kulit sagu diaktivasi menggunakan larutan NaOH 1,5 M,
kemudian dimodifikasi melalm metode hidrotermal dengan variasi rasio biochar
terhadap wrea sebesar 2:1, 2:2, dan 2:3. Karakterisasi matenal dilakukan
menggunakan FTIR dan SAA, sedangkan kemampuan adsorpsi dievaluasi melalw
pengujian waktu kontak, variasi konsentrasi awal metilen biru, dan pemodelan
isoterm adsorpsi menggunakan model Langmuir dan Freundlich. Hasil FTIR
menunjukkan bahwa modifikasi N-doping berhasil menambahkan gugus fungs
nitrogen, ditandal dengan munculnya gugus C=N pada bilangan gelombang 1571-
1559 cm™ serta C-N stretching pada 12421233 em'. Sedangkan, hasil 5AA
menunjukkan penurunan luas permukaan spesifik biochar dar 59,904 m?'g menjadi
31,910; 23,955; dan 16,948 m?/g setelah proses N-doping, yang diduga disebabkan
oleh penutupan pori oleh senyawa hasil modifikasi. Data adsorpsi metilen biru lebih
sesual mengikutt model 1soterm Langmuir dengan kapasitas adsorpsi maksimum
untuk biochar, biocharfurea 2:1, biochar/urea 2:2, dan biochar/urea berturut-turut
sebesar 16,2337; B,0128; 11,8483; dan 10,1522 mg/g. Hasil penelitian menunjukkan
bahwa meodifikasi N-doping mengindikasikan terbentuknya gugus nitrogen pada
biochar, tetapi belum mampu meningkatkan kapasitas adsorpsi metilen biru
dibandingkan biochar tanpa modifikasi.

Kata kunci: Biochar; N-doping; adsorpsi; metilen biru; isoterm adsorpsi
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ABSTRACT

SYNTHESIS AND CHARACTERISTICS OF NITROGEN-DOPED SAGO
(Metroxylon sagu rottbh) BIOCHAR FOR METHYLENE BLUE
ADSORPTION (Oleh Eva Rahmah Pembimbing: Prof. Ir. Sunardi 5.5i. M.5¢.
Ph.D; Edi Mikrianto S.5i. M.Si; 51 Pages)

Sago bark is a biomass waste that can be used as a raw material for making biochar
Sor environmenitally friendly and economical adsorbent maiterials. However, blochar
has Ilimitations in the jorm of less varied surface funciional groups sa thai
modifications are needed to improve its performance, One method that can be done
is N-doping using wrea as a nitrogen source. This siudy aims to synthesize and
characterize nitrogen-doped biochar and evaluate its adsorpiion capacity towards
methylene blue. Sago bark biochar was activated using 1.5 M NaOH solution, then
maodified through a hvdrothermal method with variations in the ratio af biochar to
wrea of 2:4, 2:2, and 2:3. Material characterization was carried out using FTIR and
SAA, while the advorption capacity was evaluated through contact time festing,
variations in the initial concentration of methylene blue, and adsorption isotherm
maodeling using the Langmuir and Freundlich madels. The FTIR results showed that
the N-doping modification successfully added nitrogen junctional groups, marked by
the appearance of C=N groups af wave numbers [371-135% em ' and C-N stretching
at [242-1233 cm . Meanwhile, the 544 results showed a decrease in the specific
sturface area of biochar from 59.904 mg ta 31.910; 23.955; and 16.948 m°/g afier
the N-doping process, which was thought to be caused by pore closure by the
modified compounds. The methvlene blue adsorption data more closely followed the
Langmur isotherm model with maximum adsorption capacities for biochar,
biochardurea 2:1, biochar/urea 2:2, and biochar/urea 2:3 of 16.2337; 8.0125;
18483, and 10.1522 mg/g, respectively, The results of the study showed that N-
doping modification successfully added nitrogen groups to biochar, but was not able
to increase the adsorption capacity of methylene blue compared to unmodified
biochar.

Keywords: Biochar; N-doping; adsorption; methylene blue; adsorption isoterm
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