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ABSTRAK

LYDIA NURKUMALAWATI. Analisis Termodinamik dan Struktur Kristal
Nanopartikel Emas dan Perak yang diberi Perlakuan Panas. Dibawah Bimbingan
RISER FAHDIRAN, ERFAN HANDOKO.

Penelitian tentang nanopartikel emas dan perak berkembang pesat karena
aplikasinya dalam berbagai bidang, termasuk kesehatan. Dalam nanomedicine,
drug delivery, dan nanobot, kedua nanopartikel ini digunakan karena sifatnya yang
inert dan relatif aman. Simulasi dinamika molekuler dengan LAMMPS dilakukan
untuk menganalisis perilaku termodinamik dan struktur kristal nanopartikel emas
dan perak saat dipanaskan dari 300 K hingga 1,400 K. Setelah relaksasi awal pada
300 K dan 0 GPa selama 20 ps, hasil simulasi menunjukkan bahwa emas mengalami
peningkatan suhu yang stabil hingga 1,400 K, sedangkan perak mencapai titik
lelehnya pada 1,300 K dalam 20 ps. Analisis Common Neighbor Analysis (CNA)
menggunakan OVITO mengungkap transformasi fase dari struktur FCC dominan
ke bentuk lain. Nanopartikel emas menunjukkan stabilitas termal tinggi dengan
perubahan struktur yang lebih terkontrol, sementara nanopartikel perak lebih rentan
terhadap fluktuasi struktur kristalnya, mengalami transformasi fase lebih cepat dan

kurang stabil selama pemanasan.

Kata Kunci: Simulasi dinamika molekuler, LAMMPS, FCC, CNA, OVITO.



ABSTRACT

LYDIA NURKUMALAWATI. Thermodynamic Analysis and Crystal Structure
of Gold and Silver Nanoparticles Given Heat Treatment. Supervised of RISER
FAHDIRAN, ERFAN HANDOKO.

Research on gold and silver nanoparticles has rapidly advanced due to their wide-
ranging applications in fields such as optics, electronics, biology, catalysis, and
medicine. In health-related applications, these nanoparticles are developed for
nanomedicine, drug delivery, and nanobots, owing to their inert properties and
relative safety at certain in vivo doses. Molecular dynamics simulations using
LAMMPS were performed to investigate the thermodynamic behavior and
crystalline structure of gold and silver nanoparticles when heated from 300 K to
1,400 K. The system was relaxed at 300 K and 0 GPa for 20 ps before heating.
Simulation results indicate that gold nanoparticles exhibit a gradual and stable
temperature increase up to 1,400 K, while silver nanoparticles reach their melting
point at 1,300 K within 20 ps of heating. Common Neighbor Analysis (CNA) using
OVITO revealed a phase transformation from the dominant FCC structure to other
phases. Gold nanoparticles demonstrate high thermal stability, with a slow and
steady increase in temperature and internal pressure, and a more controlled phase
transformation marked by a gradual decrease in the FCC percentage. In contrast,
silver nanoparticles exhibit lower thermal stability, with rapid and unstable
increases in temperature and internal pressure, leading to significant fluctuations in

their crystalline structure and a faster, less stable phase transformation.

Keywords: Molecular dynamics simulation, LAMMPS, FCC, CNA, OVITO.
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