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Fig. 1 [Illustration of the preparation of the N,P-CDs and the fluorescence detection of Hg*
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Fig.2 TEM image(a), size distribution histogram(b), XRD pattern(c), FTIR spectrum(d) and high-resolution
C 1s XPS spectrum(e),N Is XPS spectrum(f),0 Is XPS spectrum(g),P 2p XPS spectrum(h) of N, P—CDs
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Fig.3 The UV-vis absorption spectrum(a), the fluorescence excitation and emission spectra(h), fluorescence spectra
at various excitation wavelengths(c) and fluoresence intensity at different solution pll(d) ;effect of ion
intensity on fluorescences(e);stability of N, P-CDs(f) and effect of continuous UV lamp irradiation on

the stability of N, P-CDs(g)
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TG T A e AR g oo | mE
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WENA R R AR 5
H y=0.073 3C+0.007 7(Hd C K Hg"" o oo
I BE) A E R B R* =0.999 6.4 4% 30/s., o oo0 L A 1
19509% 77 $ B A R 9.5 nmol /L. N LN E
2.4 WA Vletal ion
W¥EFT Hg® %t N, P-CDs I 5¢ ¥ 5 K B 5 R R g (O P
HLIE,X'T N, P-CDs *ﬂ N, P-CDs+ ng+ El/‘]% Fig.4 Selectivity of the fluorescent sensor for sensing Hg*

FeFH AT T N, P-CDs 99867/ 4 6.47 ns. A Hg*" J5 . N, P-CDs %6 4 i A 6.21 ns, {XFFEAL
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Hg”" #1 N,P-CDs+ Hg*" 4 48 4 ) S - - - 0 - -
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Wl e B T R B PO ol
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%%[ﬁ ngJrLﬁ N P*CDS %‘%EE 0 2 4 6 8 10 o 2 4 6 8 0o 12 4
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RE VA 3 3 2% 5 A R B T8 1)

5 N, P-CDs B EZRIHRAL (), pHEGARAL (b), SSER AT RAL (0) e A F/F {55
Hg? W 2 MBI AR A ()

Fig.5 The optimization of the concentration(a), the pH(b), the reaction
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JEHE R gk b Tk, N, P-CDs
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TR MR E HLEL, R T
AR B Zeta AL E 6 () R T N, P-CDs Y Zeta HL B %5 Hg B IIA N —4.70 mV # 3 7|
—2.66 mV,XWEH Hg"" 5 N,P-CDs F I 152 R M A AG AL 3L A 2 8] 47 76 40 B AE I ok, 2 KL
FEIAN TSR,

time(c) of N,P-CDs and a lincar relationship between the AF/F,J

values and Hg? concentrations (d)
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3 500 ‘
(a) L9 (b) — N, P-CDs (c)
2 800 F — N, P-CDs . — g = ﬂ
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g 2100F 08 E IJ LI
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Fig.6 Fluorescence decay curves of N,P-CDs and N, P-CDs+Hg® (a) ;UV-vis absorption spectra(b) and Zeta
potentials(c) of N, P-CDs, Hg® and N, P-CDs+Hg>
2.5 SEEREFEmME

R 1o A R P T D00 R A T P B S B GRTK IBIK L B AR TR He® ' L & RN 1 B, He®' e
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VAT A6 R e Pt TR K Sy JSURE S SR ) — 2B K POk 8 17— Fb il J T RO I He®' 19 28t 2 48 N,
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Tab. 1 Determination of Hg?* in real environmental samples

SEBRAE JNFRYR B / (pmo « L™1) M/ (pmo « L™1) Tz SR/ %6 A X A 22 (n =16/ %%
K1 0.075 0.073 5 98.0 4.8
0.250 0.251 0 100.4 4.5
0.750 0.767 0 102.3 3.2
K 2 0.075 0.072 6 96.8 4.8
0.250 0.262 0 104.8 4.4
0.750 0.737 0 98.3 3.2
7K 0.075 0.076 4 101.9 4.7
0.250 0.243 0 97.2 4.2
0.750 0.770 0 102.7 3.4
T 0.075 0.074 6 99.5 4.2
0.250 0.250 0 100.0 2.8
0.750 0.773 0 103.1 3.1

2 % x M
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Construction of fluorescence sensor based on nitrogen and phosphorus co-doped
carbon dots and the efficient analysis of mercury ion

Gao Yanbu', Huang Ya', Liu Yongli®, Jin Tianmiao® , Liu Huanjia®, Zhu Guifen”, Luo Chenshi*, Wang Yuxin®

(1. Key Laboratory of Water and Soil Resources Protection and Restoration in the Middle and LLower Reaches of the Yellow River,
Ministry of Natural Resources, Henan Academy of Geology, Zhengzhou 450016, China; 2. School of Environment,

Henan Normal University, Xinxiang 453007, China)

Abstract: Nitrogen and phosphorus co-doped fluorescent carbon dots(N,P-CDs) were prepared by using ammonium cit-
rate and guanidine phosphate as the precursors through a simple one-step hydrothermal method. The structure, morphology
and optical properties of N, P-CDs were well characterized by Fourier transform infrared spectroscopy, X-ray photoelectron
spectroscopy, X-ray diffractomer, transmission electron microscopy, Ultraviolet-visible(UV-vis) absorption spectroscopy. and
fluorescence spectroscopy. The mean particle diameter of N,P-CDs was 2.5 nm with good dispersion. There were amino, hy-
droxyl, carboxyl groups on the N,P-CDs surface and the N,P-CDs possessed excellent fluorescence stability. A novel approach
was constructed for sensitive detection of mercury ion in environment based on the static quenching mechanism. There was a
good linear relationship between the quenching effect of the N, P-CDs and the concentration of Hg®" in the range of 0.05-
12.50 pmol/L, and the detection limit was 9.50 nmol/L. The method had been successfully employed to measure Hg?" in envi-
ronmental water and soil samples from the Henan section of the Yellow River Basin, and the recoveries ranged from 96.8% to
104.8%. The constructed fluorescent sensor offered a simple and rapid method for efficiently sensing Hg’" in environmental
samples.

Keywords: nitrogen and phosphorus co-doped carbon dots; fluorescent sensor; Hg”"; static quenching
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