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Abstract

CDs was prepared by hydrothermal method using citric acid as a carbon source. By coupling reac-
tion between -NH; and -COOH, the o-phenylenediamine (OPD) was grafted to the surface of CDs,
and the phthalic two amine modified fluorescent carbon dots (CDs-OPD) was obtained. The optical
properties of the prepared CDs-OPD were characterized by UV-vis, FT-IR and fluorescence spec-
troscopy. The results show that CDs-OPD has a three fluorescence emission peaks (295 nm, 440
nm and 580 nm) with an excitation wavelength of 260 nm, compared with the CDs without OPD
modification. The effects of metal ions on the fluorescence properties of CDs-OPD were investi-
gated. The results showed that Cu?* could selectively quencher the fluorescence of CDs-OPD, and
other metal ions did not produce obvious fluorescence quenching. Cu?* can interact with the
groups on the surface of CDs-OPD, which makes the fluorescence peak (295 nm) of CDs-OPD ob-
viously quenched, and the degree of fluorescence quenching is linear with the concentration of
Cuz*, A new analytical method for Cu?* based on CDs-OPD was established. The detection limit (35)
was 1.4 ng mL-1, the relative standard deviation (RSD) was 5% (C = 100 ng mL-1, n = 11), and the
linear range was 10 - 500 ng mL-1. The developed method was successfully applied to the deter-
mination of trace amounts in tea samples. The results were satisfactory.
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Figure 1. Preparation of o-phenylenediamine (OPD) modified carbon dots
B 1. SPE_BRIEM CDs &R ~EE

99t CDs M %52 SCHR[13]1/0 75, HERIFRIX 2.3 g — /K EFTEIRR, H 40 mL 28 7OKIEM, #BH
FHHERE 10 min, (EHFEIEM. AT A 60 mL R IVUSR 205 WAT K N E v, #2540 60 mL J
NN BEFE TR i #200°C, FHERTE N 60 min, CRILES[EIA 240 min). MMNEERE, WRNEAHE
FEit, FIRERET 0.22 pm A VIEBEIE, SEMRBITLAER CDs .

BRA B9 Y CDs (OPD@CDs): 27 XCHR[14]17742:, FIH EDC HCI A1 NHS {15 A6 45 5 s 8
¥ OPD ¥%E#:%| CDs I3 . 7F LR H14 1) CDs % IMAZGH NaOH (10 mol L), VW pH
52 7.4, FHIN 0.192 g 1 EDC-HCI, ##+E 40 min J& BN ZEAFR ) PB £2717(0.1 mol L', pH 7.4)40
0.115 g () NHS, $ii#E 2 ho R/GHINN 0.108 g B OPD, #E A4+ 3 ho RN S5 )E, 53 H 1000 mL
ZBSFI/KIENT 24 h (ENTIEFLAE N 100 Da), B 25K SN (1 s R AN I =0, FEKG B AT lAE 225 TR AR (40°C)
W4EE 20 mL, HI1$3] CDs-OPD &, T 4 CUKFHIRAT .

2.4. AR
AR RE SR T B TG R, ). 7 BIHERAREX 0.5 g MoRIFERL, JUE T 100 mL BHIRN,
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R BN E B A E Y R R D A th 4R AN #W(S00°C £25°C, 5 h), R EER A, BUH R A,
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Figure 2. The UV-vis spectrum of CDs, OPD and CDs-OPD (left); Fluorescence emission spectrum of CDs and CDs-OPD

(right)
2. CDsy OPD #0 CDs-OPD 4 UV-vis ¥i&(Z£); CDs #1 CDs-OPD I HHE(H)
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Figure 3. The FT-IR spectrum for CDs and CDs-OPD
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Figure 4. The fluorescence quenching for CDs-OPD (left, 60 uL. CDs-OPD, 25°C, 5 min, pH 9.0 BR buffer solution); The
selectivity of the CDs-OPD probe (right, concentration of interference substance, 100 ng'mL ™", 60 L. CDs-OPD, pH 9.0 BR
buffer solution, 25°C, 5 min)

4. CDs-OPD BT RS E (A, CDs-OPD (60 uL), 25°C, 5 min, BR &% (pH 9.0))F1 CDs-OPD ZtiRét
B IR (TR B FIRESN 100 ngmL ™) (4, CDs-OPD (60 pL), BR &M% (pH 9.0), 25°C, 5 min)

1 CDs-OPD H AN A [F2R AL ) 4 J8 B 1~ (M 194 100 ng mL ™), JH BR VEWUE 2 - 285 A 260 nm
BRI, I 295 nm ALEITEG KR ST TRREE, SERAE 4 A5 s, BR T Co*'. Nit'Xf CDs-OPD 14 &
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Figure 5. Effect of pH on AF (left, 60 uL CDs-OPD, Cu** 100 ng'mL"', BR buffer, 25°C, 5 min) and Effect of time on AF
(right, 60 uL CDs-OPD, Cu*" 100 ng mL™', pH 9.0 BR buffer, 25°C)
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Table 1. The interference tolerance of metal ions

=1 THBTFHSRAITRE

FHET W (ugmL™) T W (ugmL™)
Fe** 1.5 Zn** 5
Ca®' 10 Pb*' 10
Mg 5 Co? 0.4
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Continued
Ni** 0.4 crt 0.7
Cd* 5 Na* 15
Hg** 2 K 5
AP 0.8 Ba®* 2
Mn** 5 Ccr 50
NO; 25

3.5. SCPREROHR

BAZITEE R T =R R SR Co® e, b4 AN bR ER S2 B 45 BB T 2. nkR[E
WCRALE 91.5%~108.5%2 18], W% 518 B A B v R B FEma e .

Table 2. Determination of Cu®" in tea samples (n = 3, mean = SD, ug g™")

2. ZMHPRE Cu”MEM =3, mean £ SD, pg g ')

I E g g™ HeMME (g ) [ 5(%)

0 242+1.6
PN %D 20 42.5+27 91.5
40 64.9+52 101.8

0 457+35
M (P& 20 64.8+3.3 95.5
40 83.5+52 94.5

0 16.9+0.6
AU (EIR) 20 38.6+1.7 108.5
40 55.7+2.5 97.0
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B, Cu®™5 CDs-OPD I EAER, 143 CDs-OPD 7£ 295 nm Ak ({5 G U6 5 i PG, F&F b szBl 1 e
HOREWIIE, ZER A ERAER . A = AR
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