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Tém tit

Carbon dot (C-dot) huynh quanh la mét linh vuc méi cia vat liéu nano carbon da
duoc chimg minh tiém ning to 10n vé kha ning ing dung nhu tuong thich sinh hoc tét, chi
phi thap, t6ng hop don gian... Trong nghién ctru ndy, C-dot dugc tong hop tir acid citric va
thiamine (vitamin B1) bang phuong phap thuy nhiét. Khao sat phd huynh quang cho thay
vat li¢u co budc song kich thich va phat xa cuc dai 1a Aex= 330 nm va Aem = 430 nm. Sur dung
md hinh t6i wu hoa thuc nghiém véi phén mém Modde 5.0 trén hai yéu td 1a nhiét do va thoi
gian thuy nhiét cho thay nhiét d6 160°C va thoi gian phan tGng 1a 4 gio (ty 1é mol tac chat
3:1 = acid citric:thiamin) cho cudng do huynh quang manh nhat. So sanh pho hong ngoai
(FT-IR) cua tac chat va C-dot cho thiy sy gia ting tin hiu 13 rét ciia cac nhom chirc —~C=C,
-C=0, -OH. C-dot c0 kich thudc trong khoang 15 — 55 nm.

Mot sd khéao sat duge thuc hién dé tim kha nang ung dung cua loai C-dot nay cho
thay tin hiéu huynh quang giam rd rét khi ¢ sy xuét hién caa cac nguyén té nhém d. Trong

do, Fe?* va Fe®* cho do nhay cao nhat véi gidi han phat hién khoang 0.28 ug. mL™
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Abstract

Fluorescent carbon dots (C-dots) is a new kind of carbon nanomaterial which have
demonstrated great potential e.g. as good biocompatibility, low cost, and simple synthesis.
In this study, C-dots were synthesized from citric acid and thiamine (vitamin B1) by
hydrothermal treatment. The maximum excitation and emission wavelengths of C-dots are
330 nm and 430 nm, respectively. Using the experimental design with Modde 5.0 software
to optimize the temperature and time for hydrothermal reaction. 160 °C and 4 hrs were found
to be the optimal conditions (for the mole ratio of 3:1 = citric acid:thiamine). The synthesized
carbon dots were characterized by Fourier transform infrared spectroscopy (FTIR) with
increasing signal of the function groups including —C=C, -C=0, -O-H. Size distribution of
C-dots was in the range from 15-55 nm.

Primary studies on their properties showed that the fluorescence of C-dots was
suppressed by the presence of d-group elements, e.g. iron, cadmium, lead, copper, mercury,
manganese, chromium ions; in which Fe?* and Fe®*" were the two ions that had the most

pronounced effect. The limit of detection for iron was of 0.28 ug/mL.
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