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ABSTRAK

PUTRI LIDYA SARI. Studi Fotodegradasi Methylene Blue (MB) Menggunakan
Katalis Lapisan Tipis ZnO Terdoping Nikel (Ni) dan Kobalt (Co).

Skripsi, Program Studi Fisika, Fakultas Matematika dan Ilmu Pengetahuan Alam,
Universitas Negeri Jakarta. Agustus 2022.

Telah dilakukan deposisi lapisan tipis ZnO tanpa doping dan dengan doping Ni-Co
menggunakan teknik Ultrasonic Spray Pyrolysis (USP) di atas substrat silicon (Si)
pada suhu 450°C selama 20 menit. Zinc Acetate Dyhydrate [Zn(CH3COO)2]
merupakan material utama yang digunakan sebagai prekusor Zn, Nickel Chloride
Hexahydrate (NiCl,.6H,0) dan Cobalt Chloride Hexahydrate (CoCl,.6H,0)
digunakan untuk material doping sebagai prekusor Ni dan Co dengan konsentrasi
(1%Ni-10%Co, 3%Ni-10%Co, dan 5%Ni-10%Co). Lapisan tipis ZnO yang telah
terdeposisi dikarakterisasi menggunakan instrument x-ray diffraction (XRD),
spektrometer UV-VIS, dan uji aktivitas fotokatalis terhadap methylene blue. Hasil
karakterisasi XRD menunjukkan bahwa lapisan tipis ZnO tanpa doping dan dengan
doping Ni-Co pada data ICSD dengan nomor PDF [99-002-1594] memiliki struktur
heksagonal wurtzite, dengan space group P63mc, dan orientasi bidang kristal pada
hkl (100), (002), (101), dan (102). Pendopingan Ni-Co yang dilakukan memberikan
pengaruh terhadap lapisan tipis ZnO, diantaranya terjadi pergeseran (shifting) sudut
difraksi, parameter Kisi dan ukuran kristal yang semakin besar seiring dengan
konsentrasi dopan yang meningkat. Hasil karakterisasi spektrometer UV-VIS
diperoleh grafik reflaktansi yang dominan merefleksikan cahaya pada spektrum
cahaya tampak. Hasil uji aktivitas fotokatalis diperoleh nilai %FD tertinggi oleh
larutan MB dengan fotokatalis lapisan tipis ZnO sebesar 58.9%. Sementara itu,
fotokatalis laisan tipis ZnO dengan doping Ni-Co memiliki nilai %FD secara
berurutan Zn0O:1%Ni-10%Co, 3%Ni-10%Co, 5%Ni-10%Co sebesar 53.5%,
52.5%, dan 50.2%. Memudarnya warna pada methylene blue mengindikasikan
bahwa zat warna MB terdegradasi.

Kata-kata kunci: Lapisan Tipis ZnO, Doping Ni-Co, Fotokatalis
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ABSTRACT

PUTRI LIDYA SARI. Study Photodegradation of Methylene Blue (MB) Using
Ni-Co co Doped ZnO Thin Films as Chatalyst.

Thesis, Physics, Faculty of Mathematics and Natural Sciences, State University of
Jakarta. August 2022.

This research has been carried out in the form of undoped and Ni-Co co-doped ZnO
thin films using Ultrasonic Spray Pyrolysis (USP) technique which has deposited
on the silicon (Si) substrate at 450°C for 20 minutes. Zinc Acetate Dyhydrate
[Zn(CH3COO0),] is the main material used to precursor of Zn, Nickel Chloride
Hexahydrate (NiCl,.6H,0) and Cobalt Chloride Hexahydrate (CoCl,.6H,0) are
the doping materials as Ni and Co with variant concentration about 1%Ni-10%Co,
3%Ni-10%Co, and 5%Ni-10%Co. Characterized ZnO thin films with x-ray
diffraction (XRD), spectrometer UV-VIS, and photocatalyst activity of methyelene
blue were studied. The result of XRD revealed that regarding ICSD data, it shows
undoped and Ni-Co co-doped ZnO thin films with the identical number [99-00-
1594] have wurtzite hexagonal structure, space group P63mc, and assigned to
(100), (002), (101), (102) diffraction peaks, respectively. As can be seen, ZnO:Ni-
Co greatly affected a peak shift toward higher angles, lattice parameters and
crystallite size increased by varying the dopant concentrations. The optical
properties measured the dominant reflecting on visible light spectrum are appeared.
The photocatalytic activities were evaluated by an aqueous solution of methylene
blue. The degradation results showed ZnO pure have the highest photocatalytic
activity about 58.9% as compared to ZnO:Ni-Co with varying concentrations
1%Ni-10%Co, 3%Ni-10%Co, 5%Ni-10%Co about 53.5%, 52.5%, and 50.2%,
respectively. In addition, the degradation can be evaluated by the color changed in
the faded of methylene blue.

Kata-kata kunci: ZnO thin films, Ni-Co co-doped, Photocatalytic activities
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