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TOM TAT

Trong bai bao nay, ching tdi trinh bay mot phuong phap méi dé€ ché tao dau do
tan xa Raman tang cuong bé mat (SERS) trén nén vat liéu da 16p silic xdp (PSM) st
dung phuong phép khtr nhiét. Cdu trac PSM duoc lang dong cac hat nano bac
(AgNPs) sau bén trong cac 15 x0p ¢6 kha nang khuéch dai tin hiéu tan xa Raman
cao nho dién tich bé mat rdng va thoi gian twong tac vat chat anh sang dai tao ra
tin hiéu SERS 16n gitp phat hién cac chat can phan tich v6i d6 nhay cao. D& SERS
véi hiéu sudt tang cuong cao duoc sit dung d€ phat hién cac phan tr chat mau
xanh methyl (MB) véi khoang nong d6 10“M+102M. Hé s ting cuong cta dé
SERS dat khoang 2x108 tai nong d¢ 10#M cua dung dich MB. Giéi han phat hién
cac phan tr chat mau MB dat duoc 10-°M. Két qua nay mo ra trién vong mdi trong
linh vic cam bién khi sit dung d€ SERS trén nén vat liéu silic x6p va phat trién

cong cu cam bién cho cac thiét bi tich hop trén chip.

Tw khoa: cdu trac da 16p silic x8p, hat nano bac, SERS, xanh methyl (MB), hé s6
tang cuong (EF).
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Ling dong cic hat nano kim loai bac trong cdu triic da 16p silic x0p sir dung phwong phdp khir nhigt
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ABSTRACT

This paper presents a new method to produce nanocomposite substrates using
porous silicon multilayer (PSM) structure coated homogeneously with silver
nanoparticles (AgNPs) named SCPSM. This SCPSM SERS substrate uniquely
combines the ability of metal surfaces to amplify Raman scattering signals with an
enlarged surface area and the increasing light-matter interaction duration that
generates large SERS signals for the detection of chemicals. Structural properties of
SCPSM substrate were examined via the field emission scanning electron
microscope (FE-SEM) and Energy-dispersive X-ray spectroscopy (EDX). The
obtained results exposed that a uniform amount of silver is present throughout the
depth of the nanoporous substrate. The proposed SERS substrate is verified by
detecting methylene blue (MO) in solutions at ultralow concentration in the range
of 10-2- 10+ M and the SERS enhancement factor achieved up to 2x108. Moreover,
the limit of detection for MB molecules is below 10°M. The ability of SCPSM
substrate to detect low concentrations of target molecules opens the door to
applications where it can be used as the detection tool for integrated, on-chip

devices.

Keywords: enhancement factor (EF), Methylene blue (MB), porous silicon
multilayers (PSM), SERS, silver nanopaticles.
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