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Abstract: Carbon quantum dots (CQDs) were prepared by hydrothermal treatment with cigarette filters

as raw material. The results indicate that the fluorescence could be quenched by dopamine with high spe-

cificity. Based on this phenomenon, a fluorescence sensor was developed for the detection of dopamine in

phosphate solutions (pH =8.0). Furthermore, the quenching mechanism of the CQDs was elucidated.

The fluorescence quenching value showed linear responses with dopamine concentration ranging from 1.2

to 84.0 pmol/L with the detection limit of 0. 80 wmol/L(30/k). Satisfactory results were achieved when

the method was submitted to the determination of dopamine in real samples.
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Fig.1 TEM image of CQDs and the corresponding size dis-

tribution histogram
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Fig.2 UV-Vis absorption and fluorescence spectra of CQDs.
Inset: photographs of the solution of CQDs taken un-
der visible light (left) and under 365 nm UV light
(right).
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Fig.3  Fluorescence spectra of CQDs in the absent and pres-

ence of dopamine
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Fluorescence responses of CQDs in the absence and

Fig. 4

presence of dopamine at different pH values
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Fig.5 Temperature-dependent fluorescence response

| m. CODs

B CODs+DA

FL intensity/a. u.

0 50 100 150 200 250 300 350

t/min

L6 IR 2 i 1z 4 5 )

Fig.6 Time-dependent fluorescence response



3

N, A DA AR I B DR SRR £ B R s R T 2 T A R 391

35 CJa, AL THR MR EL i, RL, 5256 2 4
TE 35 CIIRE N RE — @ W RE A T286 0

K6 FE 35 C /K E 55 5 R [R5
CQDs & CQDs-DA KRR MZ M ELE R, v LFE
i, CQDs-DA 1A 2 1) 5 S5 4 i S 7 ][] 428 < i
TN I E WA= S SR NN I e = 1
R, S R4 35 CAKIE TP E 4 h JR i T
M E
3.3.2 FikWioATHsk

FRIE B0 , R S8 S R e T
CQDs TEAN[F MR FE DA ¥ ot . Bl
FWT, 24 DA W JEAE 1.2 ~84.0 wmol/L 75 N
HF, DEEoR I IR KAE S5 DA e 5 B I Ao 21

120

80

Fo—Fla.u.

40

I I
30 60 90
DA concentration/(pmol - L™")

oL

K17 SOLREKY DA MR FR
Fig.7 Relationship between the fluorescence quenching and

the concentration of DA
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Tab.1 Recovery of standard addition of dopamine hydrochloride in real urine samples (n=5)
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