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FE LT L TR 8 AR 5 RIS B A4 Foh IR BT R i v e 19 e ) 5 K40 A DU AR RGE T LUAR TR RS FE
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SR BRI 1 — 2P K AL il 4 N-CDs fER PRI 2 ¢ TN R F1 1 g RIS EEALZE T 20 mL J g8+ g 3
RABERNMNZEFT 200 CRN 3 h 5. H 0.22 pm 38k 52 58 Bk 25 2% BT )5 8 5E W 500 Da 1B B 485
B 3 h 13 3 4lifk i) N-CDs %W, IF THEF 70 CHET/ERCHIBL 5 mg/mL B N-CDs i £ H.

1.3 2.4-DNP Wil E
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Fig.1 The TEM image(a) and the FTIR spectrum(b) of N-CDs
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Fig.2 The UV-Vis absorption and fluorescence spectra of N-CDs(a), the fluorescence spectra of N-CDs with different excitation
wavelengths (b), effect of the solution pH on the fluorescence intensity of the N-CDs(c), effect of the ion strength on

the fluorescence intensity of the N-CDs(d), the stability of N-CDs(e)
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4 0T VAR B VR pH LR B B ) R AT T O AR L4 W I

BINE 3 B (F, i N-CDs RO E . F R 50 -
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W ALEE 2,4, 6- =GR Wy 28 B 3-fE SE By (AP JE B 2,4, 6- A S ORI 2, 4- G L [A] Al R OR W
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Fig. 4

The fluorescence responses of the N-CDs upon the addition of different concentrations of 2,4-DNP(a),a linear

correlation of (F,J*F) /F values versus the concentrations of 2, 4-DNP over the range from 0.050 to 10.000 mg/L (b)
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Fig. 6 The UV-Vis absorption spectra of N-CDs, 2, 4-DNP, and N-CDs+2, 4-DNP (a), the UV-Vis absorption spectrum of 2, 4-DNP,

excitation spectrum and emission spectrum of N-CDs(b)
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Tab. 1 Detection of 2,4-DNP in real samples

PR AR BT R/ AS BT REE S AR AF X A HE D PR AR EE ) WA BT R/ AR AR A 7 i
B (mg+e L7 (mg+ LD /% 2/(V,n=6)| #f (mg+L ') (mgeL D /% %/(Y%.n=6)
2 E K 0.1 0.095 6 95.6 3.1 T K 0.1 0.099 7 99.7 3.2
0.5 0.502 0 100.4 2.8 0.5 0.493 0 98.6 2.8
1.0 1.026 0 102.6 2.1 1.0 1.021 0 102.1 2.5
B E K 0.1 0.099 8 99.8 3.1 T4 0.1 0.102 5 102.5 3.4
0.5 0.505 0 101.0 2.7 0.5 0.485 0 97.0 2.8
1.0 1.026 0 102.6 2.3 1.0 1.029 0 102.9 2.2
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Rapid detection of 2,4-dinitrophenol in environmental samples based
on N-doped carbon dots

Chai Yan', Liu Yongli*, Jiao Ya*, Ma Cong', Liu Huanjia’, Ge Guobei®

(1. Xinxiang Environmental Protection Science Design and Research Institute, Xinxiang 453000, China;

2. College of Environment, Henan Normal University, Xinxiang 453007, China)

Abstract: N-doped fluorescent carbon dots(N-CDs) were prepared by using malonic acid and polyacrylamide as the pre-

cursors via a green simple one-step hydrothermal method to rapidly and sensitively detect 2, 4-dinitrophenol(2,4-DNP). The

struct

frared

ure and optical properties of N-CDs were characterized by transmission electron microscopy(TEM), fourier transform in-

spectroscopy (FTIR) , ultraviolet-visible absorption spectroscopy(UV-Vis) and fluorescence spectroscopy. A novel fluo-

rescent probe was constructed based on N-CDs to detect 2,4-DNP in environmental samples, and the sensitivity and quenching

mechanism were further investigated. The results indicated that the fluorescence of N-CDs was specifically quenched by 2, 4-

DNP with the quenching mechanism of static quenching. There was a good linear relationship between the quenching effect of

the probe and the 2,4-DNP concentration in the range of 0.050-10.000 mg/L., and the detection limit was 0.015 mg/L. The re-

covery experiments dedicated that the constructed method can be successfully utilized to analyze 2,4-DNP in actual water sam-

ples and soil samples.

Keywords: carbon dots; fluorescent detection; 2,4-dinitrophenol; inner filter effect
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