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ABSTRAK

HILMI IZDIHAR EFENDI. Sintesis N,S Co-Doped Carbon Dots dari Air
Kelapa dan Evaluasi Respons Fluoresens terhadap Ion Merkuri(II). Dibimbing oleh
TETTY KEMALA dan SRI SUGIARTIL.

Merkuri (Hg?*) merupakan logam berat berbahaya yang mendorong
eksplorasi material pendeteksi baru, salah satunya adalah carbon dots termodifikasi.
Penelitian ini menyintesis N,S co-doped carbon dots (N,S-CDs) dari air kelapa via
microwave menggunakan urea dan tiourea (1:1) sebagai dopan dan mengevaluasi
respons fluoresensnya terhadap ion Hg?**. Konsentrasi dopan ditetapkan 10%
berdasarkan konfirmasi secara statistik, dan karakterisasi UV-Vis serta FTIR
membuktikan keberhasilan insersi N dan S melalui terbentuknya gugus C=N, C=S,
—SOsH, dan -NH: dengan quantum yield 17,63%. Pengujian selektivitas
menunjukkan urutan %quenching Hg*" (47,20%) > Cu** (37,43%) > Fe** (17,51%)
sesuai teori HSAB, dengan mekanisme static quenching dikonfirmasi melalui
analisis Stern-Volmer (K~SV~=2,798 x 10* M!, R?=0,969). Namun, interferensi
signifikan dari Cu?>" menyebabkan N,S-CDs belum dapat dikategorikan sebagai
probe fluoresens selektif untuk Hg?**, sehingga diperlukan optimasi modifikasi
permukaan dan eksplorasi discriminating agent pada penelitian selanjutnya.

Kata kunci: air kelapa, carbon dots, co-doping nitrogen-sulfur, fluoresens, merkuri.

ABSTRACT

HILMI IZDIHAR EFENDI. Synthesis of N,S Co-Doped Carbon Dots from
Coconut Water and Evaluation of Fluorescence Response to Mercury(Il) Ions.
Supervised by TETTY KEMALA and SRI SUGIARTI.

Mercury (Hg?") is a hazardous heavy metal that drives the exploration of
novel detection materials, including functionalized carbon dots. This study
synthesized N,S co-doped carbon dots (N,S-CDs) from coconut water via
microwave using urea and thiourea (1:1) as dopants and evaluated their
fluorescence response toward Hg*" ions. The dopant concentration was established
at 10% based on statistical confirmation, and UV-Vis and FTIR characterization
verified successful N and S insertion through the formation of C=N, C=S, —SOsH,
and —NH: groups with a quantum yield of 17.63%. Selectivity testing revealed a
quenching efficiency order of Hg* (47.20%) > Cu** (37.43%) > Fe** (17.51%)
consistent with HSAB theory, with a static quenching mechanism confirmed by
Stern-Volmer analysis (K~SV~ = 2.798 x 10* M!, R? = 0.969). However,
significant interference from Cu?" prevents N,S-CDs from being classified as a
selective fluorescence probe for Hg?', necessitating surface modification
optimization and discriminating agent exploration in future studies.

Keywords: carbon dots, coconut water, fluorescence, mercury, nitrogen-sulfur co-
doping.
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