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Fluorescent Carbon Dots: Synthesis and Ag* Assisted Turn-On
Recognition of D-Penicillamine

LI Ling-Fang WANG Qi”*
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Abstract: Carbon nanodots (CDs) were prepared through a one-step pyrolysis procedure using cysteine as precur-
sor. The as-prepared nanomaterials were characterized by transmission electron microscope (TEM), dynamic light
scattering (DLS), X-ray photoelectron spectroscopy (XPS), ultraviolet-visible absorption spectrum (UV-Vis) and fluo-
rescence spectrum (FL). It was turned out that the average size of as-prepared CDs was 3.12 nm and they showed
good fluorescence property. Silver ions can bind to the CDs and effectively quench the fluorescence through photo-
induced electron transfer (PET). Further, benefitting from its coordination with heavy metal ions, penicillamine com-
bines with Ag" and makes the latter leave the surface of the carbon dots to achieve fluorescence recovery. Based on
this, an Ag" assisted CDs fluorescent turn-on probe was established to recognize penicillamine. The linear range of
this method was 8~500 wmol-L™" with a detection limit of 5.62 wmol:L™". The penicillamine content in urine sample

was detected and the recovery was in the range of 97.17%~102.05%.
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Fig.1

(A) HRTEM image (Inset: HRTEM of single CDs), (B) dynamic light scattering size distribution, (C) UV-Vis absorption

spectrum (Inset: image of as-prepared CDs solution), and (D) fluorescence emission spectra under different excitation

of as-prepared CDs
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Fig.3 (A) Schematic illustration of synthesis of CDs and Ag" assisted CDs-Ag*-D-PA fluorescence switch; (B) Fluorescence
spectra of CDs (black), CDs+Ag" (red) and CDs+Ag"+D-PA (blue), respectively; (C) Photographs of CDs, CDs+Ag"
and CDs+Ag*+D-PA under UV (365 nm) illumination
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Fig.4 Time-resolved fluorescence decay spectra at
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CDs+Ag"+D-PA (blue), respectively
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Table 1 Parameters of multi-exponential fitting to the fluorescence decay

Specie 7,/ ns 7,/ ns 7,/ ns B,/ % B,/ % B,/ % % z,./ns
CDs 0.64 3.20 9.88 16.53 49.94 33.53 1.122 5.02
CDs+Ag* 0.38 3.14 9.33 33.34 38.26 28.40 1.091 3.98
CDs+Ag™+D-PA 0.70 333 9.90 18.35 48.39 33.26 1.154 5.03

T, Ty, T4: the lifetimes from three order exponential fitting, respectively; B|, B,, By: the percentage of the exponential fitting life of

each order, respectively; x*: degree of fitting; 7, . average lifetime.
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Fig.5 (A) Fluorescence intensity of CDs, CDs+Ag" and CDs+Ag*+D-PA solutions under different pH values;

(B) Fluorescence recovery efficiency (AF/F,) of the switch under different pH values
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Table 2 Comparison of this work with other metal ions assisted methods for D-PA recognition

Method Detection limit / (mol - L") Linear range / (umol - L") Reference
CDs+Hg?* 0.60 2~24 [21]
CDs+Cu? 0.13 0.33~87.12 [22]
CDs+Fe* 49.59 0~321.69 [23]
CDs+Ag* 5.62 8~500 This work
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Table 3 Determination of D-PA in human urine sample

Found in sample / (umol - L) Added / (pmol - L)

Total found / (pmol - L")

Recovery / % (n=3) RSD / % (n=3)

30.00 29.15 97.17 4.08
0.00 100.00 100.68 100.68 5.34
400.00 408.20 102.05 2.70
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