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Nhirng dong gop méi cia luan an

1. Vat lidu chdm carbon (RSCD) kich thudc nano (= 4,3 nm) dd duoc tong hop thanh cong tir
rom ra bang phuong phap thiy nhiét & 180 °C. Vit liéu RSCD c¢6 ciu tric v dinh hinh, bé
mat gidu cac nhém chire chira oxy (—OH, C=0, C—0) gitip thuan lgi cho qua trinh bién tinh
dién cuc va tin hiéu dién hoa. Két qua nay da dugc cong bd trén tap chi Khoa hoc va cong
nghé, Truong Dai hoc Khoa hoc, Pai hoc Hué

2. Vat ligu t6 hop Fe203-RSCD di dugc tong hop thanh cong bang phuong phap dong két tua
truc t1ep tir Fe (II) trong huyén phu RSCD. Vit liéu t6 hop thé hién ciu trac x6p voi su phan
tan dong déu cua cac hat Fex03 tren‘nen chdm carbon, gitp cai thién dién tich bé mit hoat
dong dién hoa va giam dién trd chuyén dién tich (Ret) so v6i cac vat liéu don 1. Két qua nay
dd duoc cong bd trén tap chi khoa hoc Pai hoc Hué: Khoa hoc ty nhién.

3. Quy trinh phén tich dong thoi hai chit Ractopamine (RTP) va Clenbuterol (CLB) bang
phuong phap von-ampe xung vi phan (DPV) st dung dién cuc bién tinh biang RSCD
(RSCD/GCE) dé dugc xay dung. Phuong phap dat gi6i han phat hién (LOD) cua RTP la 0,09
uM va CLB la 0,03 uM), khoang nong d¢ (0,1-92 pM) va do chon loc trong nén mau nudc
tiéu lon. Két qua nay da duoc cong bd trén tap chi Journal of The Electrochemical Society
(SCIE, Ql).

4. Pién cyc dugc bién tinh véi vat lidu to hgp Fe203-RSCD (Fe203-RSCD/GCE) cho tin higu
oxy hoéa tach biét rd rang, cho phép xac dinh dong thoi Salbutamol (SBT) va Dopamine
(DPM). Phuong phap c6 gi6i han phat hién cia SBT la 0,03 uM va DPM 1a 0,02 uM, do lap
lai va do 6n dinh tot. Két qua nay da duoc cong bd trén tap chi Nanoscale Advances (SCIE,

Ql).
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CONTENT
This dissertation has made the following new contributions:
1. Nano-sized rice straw carbon dots (RSCD) (= 4.3 nm) were successfully synthesized
from rice straw via a hydrothermal method at 180 °C. The RSCD material exhibits an
amorphous structure and a surface rich in oxygen-containing functional groups (—OH,
C=0, C-0), which facilitates the electrode modification process and enhances
electrochemical signals.
2. The FexO3-RSCD composite material was successfully synthesized via the direct co-
precipitation of Fe (II) within an RSCD suspension. The composite exhibits a porous
structure with a uniform dispersion of Fe.Os particles on the carbon dot matrix. This
structure significantly improves the electroactive surface area and reduces the charge
transfer resistance (Rc) compared to the individual constituent materials.
3. A procedure for the simultaneous analysis of ractopamine (RTP) and clenbuterol
(CLB) using Differential Pulse Voltammetry (DPV) on an RSCD-modified electrode
(RSCD/GCE) was established. The method achieved Limits of Detection (LOD) of
0.09 uM for RTP and 0.03 uM for CLB, with a linear range of 0.1-92 uM and good
selectivity within porcine urine matrices. These results have been published in Journal
of The Electrochemical Society (SCIE, Q1).
4. The electrode modified with the Fe;O3-RSCD composite (Fe>O3-RSCD/GCE)
produced well-resolved oxidation signals, enabling the simultaneous determination of
Salbutamol (SBT) and Dopamine (DPM). The method exhibits LODs of 0.03 uM for
SBT and 0.02 uM for DPM, along with good repeatability and stability. These findings
have been published in journal Nanoscale Advances (SCIE, Q1).
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