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11. Tom tit cac két qua méi cia luan an:
D3 ché tao thanh cong hat nano Au, Cu,O bang phuong phap hoa khir cho hat déng déu

va phan bd kich thuéc hat nho.

Pa nghién citu mot cach hé thong su anh huong cia thong sé cong nghé dén tinh chat
quang cua ciu trac 16i/vo Au/Cu,O nhu: ndng do hat nano Au, chat hoat dong bé mit, chat khu
dé chu dong ché tao duoc cac cau trac 16i-vé Au-Cu,O c6 chiéu day 16p vo thay doi tir 9 nm
dén 200 nm.

Pi nghién ciru anh hudng cua chidu day 16p vo dén hién tuong cong huang cua 16i nano

vang cling nhu anh huéng cua hiéu tng kich thudc luong tir 18n do rong ving cam cua 1op vo.

D3 ché tao thanh cong cc thanh nano CuO bang phuong phéap oxi héa nhiét don gian.
Diéu kién ché tao thanh ¢ nhiét do 500 °C thoi gian 1 2 gid cho cac thanh c6 d6 dong déu cao
va mat do cac thanh 1on.

Céc vat lidu da ché tao dd duoc thir nghiém ung dung trong mét sé linh vuc nhu quang

xtc tac va Raman ting cuong. Két qua budc dau cho thiy hiéu suat phan huy MB cua

Au/Cu,O nhanh gap hai lan so véi tinh thé Cu,O c6 kich thude twong tng. Cau trac 16i/vo



CuO/Ag duoc str dung lam dé SERS dé phat hién MB ¢6 nong do thap. Gigi han phat hién cua
dé SERS da ché tao dat dén muc rat thap 10™° M.

D3 so sanh két qua thuc nghiém véi mot sé6 mé hinh 1y thuyét nhim lam sang to hién

tuong vat 1y xay ra trong cac vat liéu nano thu duoc.

12. Kha ning tmg dung thuc tién:

Céc mau ché tao duoc c6 kha nang ung dung ché tao cam bién nhéan biét cac chat doc co
ndng do thap trén co s¢ hiéu tmg Raman ting cuong bé mit.

Ung dung trong xtr Iy moi trudong.
13. Cac hudng nghién ctru tiép theo:

Trong thoi gian t6i, chiing toi tiép tuc hoan thién cac nghién ctu nham nang cao kha
ning phat hién xanh methylene ¢ nong do thap hon bang cach @ nhiét hoic cau tric composite
nhiéu cau triic nano kim loai. M& rong déi tuong nghién ctru, dinh huéng dé phat hién du

lugng khéng sinh trong moi trudng nudc.

Nghién ctitu mot cach hé thdng kha ning phan hiy xanh methylene cua cac dang thu
hinh khac nhau ciia Cu,O, ciu tric composite kim loai ban dan. M& rong ddi tugng nghién
ctru, khong chi ding lai & vat liéu Cu,0 ma c6 thé bd sung cac d6i twong ban dan khac. Huéng

dén phan huy du luong khang sinh trong méi truong chin nudi thuy hai san.
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11. Summary of the new findings of the thesis

Cuprous oxide (Cu,0) and gold (Au) nanoparticles have been successfully fabricated by

chemical reduction method with narrow size distribution and uniformity.

The effect of some technological parameters on the fabrication process of the Au/Cu,0O
core/shell structure (such as concentration of Au nanoparticles, surfactants, and reducing
agents, etc) has been systematically studied to actively fabricate them. The thickness of Au-

Cu,0 core/shell structures ranges from 9 nm to 200 nm.

The effect of the shell thickness on the plasmon resonance of the gold nano-core as well

as the effect of the quantum size effect on the band gap of the shell has been studied.



CuO nanorods were synthesized by thermal oxidation method. Annealing at 500 °C in

2h offers nanorods of high density and uniformity.

The fabricated materials have been examized for applications in several fields such as
photocatalysis and surface enhanced Raman scattering. Initial results show that the MB
decomposition rate of Au/Cu,0 is twice as fast as that of bare Cu,O crystals of the same size.
The CuO/Ag core/shell structure was used as the SERS substrate to detect MB at low

concentrations. The detection limit of the fabricated SERS substrate is as low as 10™° M.

The experimental data was fitted with several theoretical models to enlighten the

physics insight of the phenomena in the as prepared nanomaterials.
12. Practical applicability, if any:

The fabricated samples are potential sensor probes to detect toxic substances at low
concentrations based on surface-enhanced Raman scattering effect.

Applications in environmental remediation.

13. Further research directions, if any

In the future, we continue our research to improve the ability to detect methylene blue at
lower concentrations by thermal annealing or composite structures with composite metal
nanostructures. Expanding research objects, toward detection of antibiotic residues in water

environment.

Systematic study on the methylene blue degradation by different allotropes of Cu,0,
metal-semiconductor composite structures. Expanding the research topic to other

semiconductor materials for decomposition of antibiotic residues in the aquatic environment.
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