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Abstract; Since the signal change of the fluorescence in ion detection has always been affected by
factors such as photobleaching, light scattering and instability of the light source, the reliability of
the sensing system is significantly reduced. Therefore, a nano-scale composite material (S,N-CQDs@
GMP/Tb) guided by rare earth terbium coordination has been designed in this paper. The experi-
ment is to assemble terbium ions(Th**) and guanosine monohydrate (GMP) on the basis of sulfur
and nitrogen co-doped carbon quantum dots. The material can show the coexistence of four transition
signals of rare earth ions 5D4H7FJ(J =6, 5, 4, 3) and the blue light emission of the carbon dots
when excited by an excitation wavelength of 305 nm. The introduction of mercury ions suppresses
the green light of rare earth and increases the blue light of carbon dots. Fluorescence titration experi-
ments show that the ratio of green/blue light has a linear relationship with the concentration of mer-
cury ions. The detection limit is as low as 7.04 nmol + L ™" and the linear range is 10 — 110 nmol -

L™'(R*= 0.9829). In order to solve the problem of difficult access to powder materials, the ex-
periment uses filter paper as a substrate to obtain a simple solid-phase detection device, which pro-

vides a new way for the specific identification of pollutant ions.
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S,N-CQDs@ GMP/Tb & B & He* (&AL /R 2
Schematic representation of the synthetic strategy for the preparation of S,N-CQDs@ GMP/Tb and the sensing mechanism
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Fig.2 (a)TEM image of S,N-CQDs. Insert: HRTEM im-

age of S,N-CQDs. (b)HRTEM image of S,N-CQDs@
GMP/Tb nanocomposites.
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Fig.3 (a)FT-IR spectra of S,N-CQDs( black line), S,N-

CQDs@ GMP ( blue line) and S,N-CQDs@ GMP/Th
(red line). (b) UV-Vis absorption spectra of S, N-
CQDs ( black line), GMP (yellow line) and S, N-
CQDs@ GMP/Th( red line).
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Fig.4 PL emission spectra of S, N-CQDs ( black line), S,
N-CQDs@ GMP(blue line) , and S,N-CQDs@ GMP/
Th(red line).
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Fig. 5 (a) Fluorescence spectra of S, N-CQDs@ GMP/Th
nanoscale coordination polymers in the absence and
presence of various species (107™* mol « L") in
HEPES buffer(0.1 mol « L', pH 7.4). (b)Bars
represent the characteristic emission peak intensity
ratios ( Fss,/Fy5; ) of S, N-CQDs@ GMP/Tb in the
presence of various cation ions(10* mol « L™") in

HEPES buffer(0.1 mol - L', pH 7.4).
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Fig.6 (a)Schematic illustration of fluorescence color change

of S,N-CQDs@ GMP/Th after adding Hg’*. (b)PL
emission spectra of S, N-CQDs @ GMP/Tb ( green
line) and S,N-CQDs@ GMP/Th + Hg’* ( blue line).
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(a) At different concentrations of Hg’* (107 =10 ® mol - L™") in HEPES buffer(0. 1 mol -

L™, pH7.4),

lumines-

cence response curves of S, N-CQDs@ GMP/Th. (b) Linear relationship between the emission peak intensity ratio at

Fy5)/Fs of S,N-CQDs@ GMP/Tb and Hg**
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