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FEEE . DA e FIBERR OB, SRR B A B T — P 9 77 3R (67. 53% ) AL BB 445 5. (N, P-
CDs) , WA A (SR B T FIRLEE ) 647 1 idb . SRTZLAMGEE SEAMRIBOGTE  ZEtHE DG+ BETE XF
N, P-CDs (5 RO GAMEREIEST T RAE , I F B ST B BSR4 T T g%, 4553 IR N, P-CDs 2E | -
PIRIAR20 7.5 nm, £ 365 nm FEANEEE T & RSG50, e Kk 5 & DK 5 5108 442 nm A1 515
nm, ¥ N, P-CDs T4 8 B T4 | & B Pd®* ELAT B4 A 0k AR 9 0. 995 wmol/L, 38 i
LA ISOERE POEHE I EDIIE T PE* XF N, P-CDs FIFEEHE K ALH , 45 5 32 BIRE K AL Ky i 05 K, 4y
BrE KN P> 5 N, P-CDs IR T E &Y.,

x 8 . BIZE M YOS BRI, Pd T LR
hESZES: 0613.71; TB383 XERFRIRAED: A DOI ;. 10.37188/CJL. 20200309

Synthesis of Nitrogen and Phosphorus Doped Carbon Dots and
Their Application in Pd** Sensing

LU Shi-yan, YU Shu-juan®, CHEN Guo-quan, ZHU Yong-fei

( Guangxi Key Laboratory of Natural Polymer Chemisiry and Physics, College of Chemisiry and Materials ,
Nanning Normal University, Nanning 530001, China)

* Corresponding Author, E-mail : yusj@ nnnu. edu. cn

Abstract: The high fluorescence quantum yield (67.53% ) nitrogen and phosphorus-doped carbon
dots (N, P-CDs) were synthesized by hydrothermal method using m-phenylenediamine and phosphor-
ic acid as the main raw materials and the synthesis conditions( reaction time and temperature) have
been optimized. The structure and optical properties of N, P-CDs were characterized by FT-IR, ul-
traviolet absorption spectroscopy, fluorescence spectroscopy, and X-ray photoelectron spectroscopy,
and their morphology was observed by transmission electron microscopy. The results show that N, P-
CDs are spherical, with an average particle size of about 7.5 nm, and emit bright green fluorescence
under 365 nm ultraviolet light excitation. The maximum excitation and emission wavelengths are 442
nm and 515 nm, respectively. The application of N,P-CDs to the detection of metal ions indicated
that they displayed good selectivity to Pd** | and the detection limit is 0. 995 wmol/L. The fluores-
cence quenching mechanism of Pd’* on N, P-CDs was studied by UV absorption spectroscopy and
fluorescence lifetime measurement. The results showed that the quenching mechanism was static

quenching, which is due to the formation of complexes between Pd** and N,P-CDs.

Key words: m-phenylenediamine; fluorescent carbon dots; ion detection; Pd** sensor
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Fig.1  Fluorescence intensity histogram of N, P-CDs under

different reaction time and temperature
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Fig.2 Digital photos(a) and their CIE coordinate(b) of N,

P-CDs under different reaction time and temperatures
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distribution curve(b) and HR-TEM image(c) of N,
P-CDs.
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(a) UV-Vis absorption, fluorescence excitation and emission spectra of the N,P-CDs. (b) Fluorescence emission spectra

of N,P-CDs under different excitation wavelengths ranging from 390 to 480 nm.
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Fig.6 (a) Selectivity of N, P-CDs for Pd**. (b) Fluores-

cence intensity of N, P-CDs in the absence ( blue)

and presence (red) of Pd®* at various pH values.

The concentration of all metal ions is 100 pwmol/L.
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Tab.1 Comparison of the performance of different analytical methods for the detection of Pd**

Method System Liner range LOD Reference
Fluorimetry Fluorescent probe 10 ~45 wmol - L~! 1.4 pmol - L! [24]
Colorimetry Rhodamine based “turn-on” chem-sensor 20 ~ 104 pmol - L~ 11.9 pmol - L~! [25]
Fluorimetry Fluorescent probe (0 ~240) x10° 1x10° [26]
Fluorimetry Red-emitting carbon dots 20 ~160 pmol « L~! 3.29 pmol + L~! [27]
Colorimetry “turn-on” chem-sensor (5~10) x10°° 1.18 x10 ¢ [28]
Fluorimetry N,P-CDs 40 ~ 100 pmol + L~! 0.995 pmol - L~! This work
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Fig.8 UV absorption spectra(a) and fluorescence lifetime curves(b) of N,P-CDs before and after interaction with Pd**

%2 N,P-CDs #1 N,P-CDs + Pd** U B & St H R R
Tab.2  Photoluminescence decay components of N,P-CDs and N,P-CDs + Pd**

Sample Decay life time/ns Relative/ % Average life times/ns
7 =1.24 10.32
N,P-CDs 3.03
T, =3.24 89.68
7, =0.75 10.69
N,P-CDs + Pd** 2.96
7, =3.23 89.31
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