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Abstract In this work, the yellow-green carbon dots (A_=440 nm) with a fluorescence emission wavelength of
535 nm were prepared by a one-step hydrothermal method using dopamine hydrochloride and o-phenylenediamine as

raw materials, and then used as fluorescent marker materials for NO, detection in water samples after purified and
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separated. The size of the carbon dots is about 3 nm with good dispersion, excellent salt resistance, stable fluores-

cence under a broad pH value. However, nitrite contaminants in water sources can cause methemoglobinemia disease
and has potential carcinogenic risk. The results of the selectivity of the yellow-green carbon dots prepared to detect
common contaminants in water samples showed that the carbon dots had a highly specific response to nitrite, and the
detection limit was 0.1166 Mg/mL(S/N=3, n=3), which meets the requirements of Chinese national standards for
determination of NO, in drinking water ( <1 wg/mL). The detection range of 0—60 wg/mL fits the Stern-Volmer
equation, and the range of 0—10 pg/mL (y=0.02x+0.000876, R’=0.9868) and 12—60 pg/mL (y=0.011x+0.198,
R?=0.9937) have good linear responses. In addition, the recoveries of three spiked water samples are from 90.8% to
100.8% (RSD=0.03%—0.86%, n=3) for the validation test. The method of the fluorescent carbon dots marker for
contaminants developed in this work is fast and simple, low-cost and has greatly potential in trace nitrite analysis and
can be an effective supplementary method for the monitoring of drinking water sources quality.

Keywords One-step hydrothermal method; Carbon dots; NO, ; Water quality monitoring
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Scheme 1 Schematic flow chart of the preparation process of Y-CDs fluorescent marker with yellow-green

emission and the application for NO, sensing by quenching fluorescence in water samples
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21 Y-CDs &R S&BHIHRAL E g7l
VRFS T I BEREE R A (IO R B | 1T
[l 3L (160, 180 F1200 °C) K JZ W il (10, 12, § 20
14, 16, 18 F120 h) & IR S A RHIES T T 980 £ 100
SRR . IR E R 9 P =
R FE A R T8 TR B — e

JEE IS8 S5 B ST B, X nT RE S v TR AR
Fad B AL TR . SEGAE LM, 7E 180 CJ
16 h 2 1, 280 om B A X ey . DR, 2295
180 ‘CHI16 h il 5 Y-CDs By AR S 0 4648 .
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Fig. 1 Fluorescence spectra of Y-CDs ethanol solution at

different concentrations under 440 nm excitation
Insets: photos of the Y-CDs in ethanol at 40—140 pwg/mL
(from left to right) under UV light.

AR B 2(A) AW, Y-CDs HIKIE , HARZIN 3 nm, HEAT B S0 A E 280, 114 5%

[E]FEA 0. 21 nm. & 2(B)H EDS GEIG T 45 R0, AR £ 2k C, NA1O 3FPnE 41

7000

(A) ®)

6000 - Element ﬁalg/t[i(:)lj(r% )
5000 C 86.37

2 4000 - N LLI§

] 0 2.45

S 3000 |
2000
1000 - ¢

WY
20 nm 0 P 1 1 | | |

0 05 1.0 15 20 25 3.0 35 40
E/keV

Fig.2 TEM images and HRTEM(inset) images of Y-CDs(A) and EDS spectrum of Y-CDs(B)
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Fig.3 UV-Vis and fluorescence spectra of Y-CDs(A), fluorescence spectra under different excitation
wavelengths(B), FTIR spectra of Y-CDs and Y-CDs combined with NO,(C) and fluorescence
spectra of Y-CDs before and after adding NO, (D)

(A) Insets: photos of the Y-CDs under visible light(left) and UV light(right), respectively.
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MR ES , ML AT XF NO; HEATRGIN . 28 BT, Y-CDs [R5 618 I M 107 5 522 phy B s, 45 by H 25 4 2 1 11
AHE5 NO, M EAE sk

2.3 Y-CDs ZXHIIME RN E =&

SR EE R0, 0.2, 0.4, 0.6, 0. 8 F11. 0 mol/L ) NaCl % Bt il 100 pg/mL 1 Y-CDs VK , SR)5
PEAT 96K (A, =440 nm, A_,=535 nm). HA, F,'5 F4 500 A NaClJE W AT JE 260 . Ik 4
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Fig. 4 Effect of concentration of NaCl on the Fig. 5 Fluorescence intensity of carbon dots at
fluorescence intensity of Y-CDs different pH values
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AHT, Y-CDs % NO, itk o 25, NI, AIXENO, £ —mn; . o 1 i — 4R R Y-CDs S EEEE 0T
NO, FRIASR , B 100 wg/mL Y-CDs % 53 0 5 AN Rl BE NO, RS R, NO, B R BE 4351 0,
2,4,6, 8,10, 12, 20, 30, 40, 50 F160 wg/mL, A 4 min, 17205087, nE 6(B) s,
DGR E 5 NO, W A 2 22 7E 0~60 we/mL i FEl N AFA Stern-Volmer J7 72>

FyF-1=K[Q]

K Foi Y-CDs DGR s FONAWRIENO, 5 Y-CDs 455 Ja BY9EGIREE 3 KRR HEH Q AHEIGH
Wl . K 6(C)FF7R, 7E0~10 pe/mL (y=0. 020x+0. 000876, R>=0. 9868) } 12~60 wg/ml ¥ & 78 [l 4
(y=0. 011x+0. 198, R*=0.9937) , 4 K 4F 9 Lt m i . 55 56 I 75 46 4 BR 4 0. 1166 pwg/mL (S/N=3,
n=3), A FK A ORISR AR 1 i (<1 pg/mlL) 1) [ bR PR 2K 2
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Fig. 6 Comparison of fluorescence intensities of Y-CDs after the addition of different ions(A), the calibration
curve of NO, (0—60 pg/mL)(B), the linear relationship of the relative fluorescence intensity(F,/F-1)
and NO, concentration(0—10 pg/mL)(C)

(A) 1.CI'; 2. Br 5 3. H,PO, ; 4. C,07 5 5. NH,"; 6. HCO,; 7.S07 ; 8.5037; 9. AI*; 10. Ba™; 11. Ca™; 12. Cu™; 13.
Fe’; 14. Hg™'; 15. Mg™'; 16. Ph**; 17. Zn™"; 18. NO; of 30 pg/mL; condition: A_=440 nm, A_ =535 nm, reaction time:

4 min; (C) F and F represent the fluorescence intensities without/with NO,.

242 SEFRAKEE S NO, A By An AT B Al R A A kK L AHBE R XA SR K I T i
aliygoK 3FUKFE, bR 1, 6 F110 we/mL A IIAR FISCRAZES . fH2e 1 45 T, E bRk T, (5
2L AE 90. 8%~100. 8% (RSD=0. 03%~0. 86% , n=3)Z[a], FeMiZ )7 =T INIE R I4T-

Table 1 Recoveries of NO, detection from spiked water samples by Y-CDs"

Sample Spiked/(pug-mL™") Detected/(pg-mL™) Recovery(%) RSD(%, n=3)

1 1 1.0079 100.8 0.44

6 5.7063 95.1 0.29

10 9.6881 96.9 0.34

2 1 0.9901 99.0 0.62

6 5.6361 93.9 0.03

10 9.6372 96.4 0.81

3 1 0.9081 90.8 0.86

6 5.8335 97.2 0.22

10 9.1567 91.6 0.63

* Sample 1: laboratory room tap water; sample 2: residential domestic water (tap water for residents of Jinwan district, Zhuhai City) ;

sample 3: purified water of certain brand from supermarket.
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