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ABSTRAK 

RAMADHAN SAPUTRA. Aplikasi Metal Organic Frameworks HKUST-1 

sebagai Fotokatalis untuk Degradasi Biru Metilena. Dibimbing oleh NOVIYAN 

DARMAWAN dan NURFINA YUDASARI. 

Limbah biru metilena (MB) merupakan polutan organik yang dapat 

mencemari lingkungan perairan. Pada penelitian ini, metal organic frameworks 

(MOF) HKUST-1 yang disintesis menggunakan metode solvotermal dan 

mekanokimia (waktu sintesis 2, 3, dan 6 jam) diaplikasikan sebagai pendegradasi 

MB. Kondisi optimum degradasi MB diperoleh dengan massa HKUST-1 35 mg, 

konsentrasi MB 10 ppm, dan menggunakan radiasi sinar UV dengan panjang 

gelombang 315 nm. Hasilnya menunjukkan, HKUST-1 yang disintesis dengan 

metode mekanokimia 6 jam memiliki aktivitas degradasi MB terbaik serta 

memperlihatkan dual mekanisme, yaitu proses adsorpsi dan fotodegradasi. Proses 

adsorpsi mendominasi penurunan konsentrasi MB sampai 46,43% dan proses 

fotodegradasi menurunkan konsentrasi MB 16,86%. Studi kinetika menunjukkan 

proses fotodegradasi MB mengikuti model pseudo-second order dengan nilai 

koefisien korelatif (R2) 0,9592 dan konstanta laju reaksi 0,0003 detik-1 .  

 

Kata kunci: biru metilena, degradasi, fotokatalis, HKUST-1, mekanokimia, 

solvotermal 

 

ABSTRACT 

RAMADHAN SAPUTRA. Application of Metal Organic Frameworks HKUST-1 

as Photocatalyst for Methylene Blue Degradation. Supervised by NOVIYAN 

DARMAWAN and NURFINA YUDASARI. 

Methylene blue (MB) waste is an organic contaminant that can harm aquatic 

ecosystems. In this study, metal organic frameworks (MOF) HKUST-1 were 

synthesized utilizing solvothermal and mechanochemical methods (synthesis 

periods of 2, 3, and 6 hours) and used as MB degraders. The optimum MB 

degradation conditions were achieved using 35 mg of HKUST-1, 10 ppm of MB, 

and UV light at 315 nm. The results revealed that HKUST-1 synthesized utilizing 

the 6-hour mechanochemical method approach had the highest MB degradation 

activity and a dual mechanism that included both adsorption and photodegradation 

processes. The adsorption process was responsible for a 46.43% drop in MB 

concentration, while the photodegradation process lowered MB concentration by 

16.86%. The kinetic analysis found that MB photodegradation followed the pseudo-

second-order model, with a correlation coefficient (R²) of 0.9592 dominated the 

reduction in MB concentration by 46.43%, while the photodegradation process 

reduced MB concentration by 16.86%. Kinetic study results showed that MB 

photodegradation followed the pseudo-second order model with a correlation 

coefficient (R²) of 0.9592 and a reaction rate constant of 0.0003 s⁻¹. 

Keywords: degradation, HKUST-1, mechanochemical, methylene blue, 

photocatalyst, solvothermal 
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