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Tom tat

Thanh nano kém oxit (ZnO NRs) pha tap cac kim loai chuyén tiép (Cu, Ag, Au, Co va Mn)
duoc tong hop trén dé thuy tinh bang phuong phéap thuy nhiét. Nong do cac kim loai duoc
t6i wu hoa va khao sat ciu tric, hinh thai ciing nhu cac tinh chat quang cua ching. Gian d6
nhiéu xa tia X cho thay ZnO NRs pha tap dinh huéng tét & mat mang (002) twong ng Véi
pha luc giac. Anh kinh hién vi dién tir quét (SEM) thé hién chiéu dai, duong kinh, mat do va
d6 dong déu ciia thanh nano. P rong viing cim quang hoc (Eg) ciia ZnO NRs pha tap, duoc
tinh tir phd UV-Vis, str dung phuong phap Tauc, chi ra sy giam xubng cua Eq dan téi sy dich
chuyén bo hap thy anh sang t6i ving kha kién. Kim loai tot nhat duoc téi wu hoa 1a dong,
lam giam Eg xudng 3.08 eV tai nong do pha tap 1 3%. Vi vay, viéc pha tap cac kim loai vao

ZnO NRs l1a nén moéng dé phét trién cac linh Kién quang dién tir trong tuong lai

Tir khéa: kim loai chuyén tiép, phuong phéap thuy nhiét, 6 rong viing cam quang hoc,
ZnO NRs pha tap, su hap thu kha kién



Study of optical band gap and shift the absorption edge from the
ultraviolet to the visible region of ZnO doping transition metals

Huu Khoa Nguyen?, Van Cat Ha Nguyen?, Thi Ngoc Huyen Lait, Thi My Hoa
Nguyen'?, Hoai Nhan Pham?, Thi Kim Ngan Ho'?, Thi Thao Nguyen Nguyen,! Bach
Thang Phan,? and Vinh Quang Dang'?”

1. Department of Thin Film and Nanomaterials, Faculty of Materials of Science and

Technology, University of Science, VNU-HCM
2. Center for Innovative Materials and Architectures (Inomar), VNU-HCM, Quarter 6, Linh
Trung Ward, Thu Duc District, Hochiminh City, Viet Nam.

* Corresponding author: vinhquangntmk@gmail.com

Undoped and transition metals doped zinc oxide nanorods (ZnO NRs) are prepared
onto glass substrates by using hydrothermal method. Transition metals (Cu, Ag, Au, Co and
Mn) are intended to create states within the band gap of ZnO NRs. We have optimized the
concentration of metals doping and investigated their structural, morphology and optical
properties. The X-ray diffraction (XRD) pattern not only reveals that ZnO NRs doping are
well oriented in the (002) plane which correspond to the hexagonal phase but also confirms
that metal ions were highly dispersed within the ZnO NR arrays. The scan electron
microscopy (SEM) images show the length, diameter with high density and uniform
nanorods. The optical band gap of ZnO NRs doping, calculated from UV-Vis spectra using
Tauc’s method, exhibits the reduction of optical band gap leading to extend the optical
absorption and shift the absorption edge toward visible light. The best dopant is copper that
reduces the optical band gap of ZnO NRs down to 3.08 eV at 3% concentration doping.
Since, transition metals doped ZnO NRs materials could be the foundation for the

development of optoelectronic devices, such as OLED, water splitting, solar cells.
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