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ABSTRAK 

 

Nadia Istiqomah. Sintesis Nanopartikel ZnO/Au menggunakan Metode Biosintesis 

dan Pulsed Laser Ablation in Liquid (PLAL) untuk Pendeteksi Dye (Methylene Blue). 

Di bawah bimbingan IWAN SUGIHARTONO dan AFFI NUR HIDAYAH. 

 

Penelitian ini berfokus pada pengembangan substrat Surface-Enhanced Raman 

Scattering (SERS) berbasis nanopartikel ZnO/Au untuk mendeteksi Methylene Blue 

(MB). Nanopartikel ZnO disintesis menggunakan metode biosintesis dengan ekstrak 

daun kelor. Kemudian, nanopartikel emas disintesis in situ di dalam larutan ZnO 

dengan metode Pulsed Laser Ablation in Liquid (PLAL). Karakterisasi XRD untuk 

ZnO murni terdeteksi 9 bidang. Untuk ZnO/Au menampilkan 1 puncak ZnO, 5 lainnya 

milik Au. Berdasarkan SEM, untuk variasi ablasi 10 menit didapat ukuran rata-rata 

partikelnya. Untuk 15 menit partikelnya beraglomerasi. Diukur karakterisasi UV-Vis 

dan diukur band gap masing-masing. Uji deteksi MB dilakukan dan diketahui bahwa 

nanopartikel ZnO/Au dapat mendetksi hingga konsentrasi terendah.  

 

Kata Kunci: Nanopartikel ZnO, Au, ZnO/Au, Struktur Kristal, Ukuran Kristal, 

Raman, SERS, Methylene Blue, MB 
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ABSTRACT 

 

Nadia Istiqomah. Synthesis of ZnO/Au Nanoparticles via Biosynthesis and Pulsed 

Laser Ablation in Liquid (PLAL) for Dye Detection (Methylene Blue). Under 

Supervised by IWAN SUGIHARTONO and AFFI NUR HIDAYAH. 

 

This study focuses on the development of a Surface-Enhanced Raman Scattering 

(SERS) substrate based on ZnO/Au nanoparticles for detecting Methylene Blue (MB). 

ZnO nanoparticles were synthesized via a green synthesis method using Moringa 

oleifera leaf extract. Gold nanoparticles were then synthesized in situ in the ZnO 

suspension using the Pulsed Laser Ablation in Liquid (PLAL) method. XRD 

characterization of pure ZnO detected nine diffraction peaks. For ZnO/Au, one peak 

corresponded to ZnO, while the remaining five peaks were attributed to Au. SEM 

analysis showed that the 10-minute ablation variation yielded an average particle size, 

whereas the 15-minute ablation led to particle agglomeration. UV-Vis characterization 

was performed, and the band gap for each sample was determined. MB detection tests 

revealed that ZnO/Au nanoparticles could detect MB down to the lowest concentration 

tested. 

 

Keywords: ZnO nanoparticles, Au, ZnO/Au, Crystal Structure, Crystal Size, Raman, 

SERS, Methylene Blue, MB 
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