CONG HOA XA HOI CHU NGHIA VIET NAM
Poc lap — Tw do — Hanh phac

THONG TIN VE NHUNG PONG GOP MOI
CUA LUAN AN TIEN S

Tén luan an: Tong hop va bién tinh nano oxit kim loai ban dan loai p (NiO,
Co50,) rng dung trong cam bién khi

Nganh: Héa ly thuyét va Hoa ly, Ma sb: 9440119
Nghién cwiu sinh: Vi Hung Sinh; Khéa dao tao: nam 2021
Ngwoi hwéng din khoa hoc: 1. PGS.TS. Nguyén Duc Cudng
2. GS.TS. Duong Tuan Quang
Co sé dao tao: Truong Dai hoc Su pham, Pai hoc Hué
NOI DUNG

Lam rd co ché hinh thanh céu trac nano NiO hinh khuyén luc ling va vai trd cua
khuyét tat oxy trong viéc hinh thanh céc di thé p-n cuc b trong don pha NiO, tir d6 nang
cao kha ning hap phu va phan Gng v6i phan tor H,S, giup cam bién c6 d6 nhay, do chon
loc cao va gi6i han phat hién thip. Nghién ctru ndy dd dugc cong bd trén tap chi Journal
of Alloys and Compounds, 933 (2023) 167782 (danh muc SCIE, Q1 (theo SCImago), IF =
6,3).

Phat trién vat liéu nano 3D a-Fe,04/NiO di thé p—n, 1am rd hiéu ing cong hudng gilra
hai pha oxit voi tinh chat ban dan khac khau. Sy hinh thanh cac ghép n6i p-n dé lam thay
d6i ndng d hat mang dién tai bé mat tiép xuc, cung voi cau triic nano xop ba chiéu dan dén
qué trinh hap phu va khuéch tan khi myc tiéu dén bé mat cam bién dé dang, tir d6 ting
cuong hi€u nang cam bién ddi véi khi H,S véi do nhay cao, hoat dong on dinh va chon loc
t6t. Nghién ciru nay duge cong bé trén tap chi Current Applied Physics, 59, 153-164 (danh
muc SCIE, Q2 (theo SCImago), IF = 3,1)

Chimg minh qué trinh bién tinh bé mat NiO dang bong hoa béng hat nano Ag gitp
nang cao hiéu qua tinh chit nhay khi H, ctia nano NiO. Tur d6, cho thiy vai trd xuc tac ciia
kim loai quy Ag va cdu tric x6p trong vi€c cai thién do nhay, d6 chon loc va thoi gian dap
g d6i voi khi H, & nhiét d thap. Mot phan két qua di dugc cong b trén Tap chi Khoa
hoc Pai hoc Hué: Khoa hoc tu nhién 134 (1D) (2025).

Ching minh qua trinh bién tinh bé mat Co;0, dang thanh x6p béng cac hat nano Ag
dan dén sy ting cuong tinh chat nhay khi H, ro rét, gop phan thiic day qua trinh phan tng
khi va nang cao déng ké do nhay cling nhu thoi gian dap ing cua cam bién d6i voi khi H,.
Nghién ctru nay duoc cong bd trén tap chi Vietnam Journal of Science and Technology 62
(3) (2024) 508-520 (thudc danh muc Scopus).
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The work elucidates the formation mechanism of hexagonal annular-NiO
nanostructures and the role of oxygen vacancies in creating local p—n homojunctions,
thereby enhancing the adsorption and reaction with H,S molecules. This enables the
sensor to achieve high sensitivity, good selectivity, and a low detection limit. This
result was published in the Journal of Alloys and Compounds, 933 (2023) 167782
(SCIE-indexed, Q1 according to SCImago, IF = 6.3).

The development of a three-dimensional o-Fe,Os/NiO p-—n heterojunctions
nanomaterials clarifies the synergistic effect between the two oxide phases with
different semiconducting properties. The formation of p—n junctions alters the charge
carrier concentration at the interfacial surface, while the three-dimensional porous
nanostructure facilitates the adsorption and diffusion of target gas molecules to the
sensor surface. As a result, the sensing performance toward H,S is significantly
enhanced, exhibiting high sensitivity, stable operation, and good selectivity. This result
was published in Current Applied Physics, 59, 153-164 (SCIE-indexed, Q2 according
to SCImago, IF = 3.1).

It is demonstrated that surface modification of flower-like NiO nanostructures
with Ag nanoparticles effectively improves the H, gas sensing performance of NiO
nanomaterials. The results indicate the catalytic role of the noble metal Ag and the
porous structure in improving sensitivity, selectivity, and response time toward H, at
low operating temperatures. Part of this work was published in the Hue University
Journal of Science: Natural Sciences, 134(1B) (2025) 23-31.

It is further demonstrated that surface modification of porous CosO, nanorods
with Ag nanoparticles leads to a significantly enhancement in H, gas sensing
properties, promoting gas reaction processes and significantly improving both
sensitivity and response time of the sensor toward H,. This study was published in the
Vietnam Journal of Science and Technology, 62(3) (2024) 508-520 (Scopus-indexed,
Q4 according to SCImago).
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