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11. Tém tat cac két qua mdi cia luan an:

1.

Bang k¥ thuat laser di ché tao thanh cong cac keo hat nano vang (Au) va bac (Ag) trong
nudc cat, ethanol, dung dich PVP cho phép tao ra cic ciu tric nano kim loai hiéu qua
v6i hiéu ing MEFva SERS.

D3 danh gia xac dinh dugc mot sb tinh chat phat quang cua cac vat liéu RhB, ZnO va
ZnS:Mn trong hiéu ing MEF nho ciu trac keo hat nano kim loai Au/Ag ché tao béng
k¥ thuat laser trong dung moéi nudce, ethanol va dung dich PVP.

D3 ché tao thanh cong va dua ra duge quy trinh ché tao cac cau triic nano Au va Ag trén
bé mit ddng (Cu) cau trac nano bang phuong phap bao mon laser (PLA) c6 hé sd ting
cuong SERS cao (EF > 10°) va d6 lap lai tot.

D3 ché tao thanh cong va dua ra duoc quy trinh ché tao ciu triic nano Ag trén bé mait
Silic (Si) cdu tric nano (AgNP/aSi) bang phuong phap biao mon laser (PLA) c6 hé sb
tang cuong SERS cao (EF = 107) va do lap lai tdt.

St dung cam bién AgNP/aSi ché tao bang k¥ thuat laser va quang phd ké xach tay
(uRaman - Ci, Technospex) da xay dung dugc mdt quy trinh xac dinh du lugng khang
sinh Tetracycline trong tom bing phuong phap quang phd SERS, cho phép xac dinh du
lugng Tetracycline trong tom dén 0,1 ppm. Py 1a két qua méi, trudc d6 chua cé cong
bd quéc té nao vé nghién ctu xac dinh Tetracycline trong tom bing phuong phap

SERS.



12. Kha ning tng dung thyc tién:

- Hé thiét bi va quy trinh ché tao hat nano kim loai b'fmg k¥ thuat laser co thé tao ra céc
cAu tric nano kim loai thich hop va hiéu qua cho cac tmg dung ctia hiéu tng MEF va SERS.

- Céc dé SERS duoc ché tao bﬁng k¥ thuat laser c6 thé ung dung dé xac dinh du lugng
khang sinh va chit bao vé thuc vat trong thuc phém
13. Cac hudng nghién ctru tiép theo:

- Tiép tuc nghién ctru va hoan thién quy trinh ché tao cac cdu trac nano kim loai bang
ky thuat laser phuc vu cac ung dung trong quang phd SERS va MEF, phat trién cam bién
SERS c6 hé s ting cudng cao, d6 lap lai tot, trong d6 c6 thé sir dung ciu trac nano ludng kim
Au-Ag cb cac budc song hip thu plasmon khac nhau.

- M6 rong nghién ciru tng dung phuong phap quang phd SERS va MEF trén cac d6i
tuong khac nhu chat khang sinh, chét bao vé thyc vat trong thuc phém. .. dinh hudng ing dung
trong an toan vé sinh thyc pham.
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11. Summary of the new findings of the thesis

- Successfully fabricate Ag and Au nanostructures in ethanol, water and PVP by using
Laser technology to effectively study MEF and SERS effects.

- Surveyed and clarified some properties of the Fluorescence Enhancement effect in
some material such as RhB, ZnO and ZnS:Mn using Au, Ag metal nanostructures synthesized
by Pulsed Laser Ablation method in water, ethanol and PVP.

- Successfully fabricated SERS substrates using Au, Ag nanostructures on laser ablated
Cu plates with high SERS enhancement factors (EF > 10°) and high repeatability.

- Successfully fabricated SERS substrates using Au, Ag nanostructures on laser ablated
Si plates with high SERS enhancement factors (EF > 107) and high repeatability.

- Developed a procedure to determine tetracycline antibiotic residues up to 0.1 ppm in
shrimp using AgNPs/aSi sensor made by Pulsed Laser Ablation method and a portable
spectrometer. This new result has never been previously published on any study which
determines Tetracycline in shrimp using the SERS method.

12. Practical applicability, if any:
- The system configuration and procedures to synthesis metal nanoparticles using Laser
technology can generate optimal metal nanoparticles for MEF and SERS effects.

- The SERS substrates created by laser technology are applicable for detecting antibiotic

residues and food protection chemicals in food safety and hygiene economies.

13. Further research directions, if any



- Continue to study and optimize the fabrication process of metal nanostructures by
PLA method for SERS and MEF applications, develop SERS sensors with high EF and
repeatability, in which Au-Ag bimetallic nanostructures can be used due to their variable
plasmon absorption wavelengths.

- Continue to study the application of SERS and MEF spectroscopy methods on other
material such as antibiotics, plant protection substances in food, etc., orienting their application
in food safety and hygiene.
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