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Abstract: The nanocomposite photocatalyst TiO, modified by carbon quantum dots( CQDs) was
first prepared by sol-gel method and represented by fluorescence spectra, UV-vis absorption
spectra, X-ray diffraction and scanning electron microscope. Then, the photocatalytic activity was
investigated by degrading methylene blue( MB) in visible light. Results show that CQDs exhibits
an upconversion fluorescence, meanwhile, the visible-light response of TiO, modified by CQDs
was significantly improved. For the TiO,/CQDs obtained by hydrothermal method under 180 C
lasting for 6 h, when the doping amount is 10 mL, the photocatalytic activity is the highest. The
degradation rate of MB comes to 80% after 115 min. The TiO,/CQDs is mainly composed by
anatase, whose particles take on a spherical shape with a specific surface area up to 200 m’-g™.
Key words: TiO,; carbon quantum dots (CQDs) ; sol-gel method; photocatalytic degradation;
methylene blue
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P g g — BEIS ] B 3 mL 8 R 48 85 0 43 5 )5 B
R, TN AT WL o EE T I
662 nm Ab S EEAE. 71 MB FEff R Al

n=(A,-A,)/A, x100% .

e REMEAR A, AR TR MBI
JERE A, N CEAL R ¢ BER] S MBI TR W
.

2 RS

2.1 CQDs WHHES T

1 & FFHZOEE TN Y 180 T F /I
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() CQDs HA ANk K/, Hid 350 nm At
ORI, e om0 Y BLAE 435 nm Ab |, BN I FEAR
P IETE 400 ~510 nm P X3k, N & F 56 X 3k
PG R IE TE M 55 nm. CQDs #4756t A



140 ALK ZFRAAHFR)

%39 &

AR WAARAGE | BOFh 15 49 SRR T g
JEXOE T W 2Ot T s 2. #F CQDs £ A F
TiO, il , 7Ea] WYL R A T, i1 5 28 7 hE 2t
AR5 TR 2 Tio, AYMSCi 3 i 2]
A ILEIX R,

400 450 500 550 600 650 700
A/mm

E1 AREHKEKT CQDs RkHHiE
Fig. 1 Fluorescence spectra of CQDs under different
excitation wavelengths

2.2 CQDs %5 - AT RRY S IE S

K2 25 CQDs eI 55N -l DL ik
S, IZWMOETE AT LU B i 4 79 CQDs 75
AN XA AR g P I AT U

0.60

0.45

~0.30

0.15

0 1 1
200 300 400 500 600
A/nm

2 CQDs 45 — 7T IR St
Fig. 2 UV-vis absorption spectra of CQDs
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Fig. 3 IR spectrum of CQDs
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Fig. 4 XRD pattern of TiO,/CQDs samples
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Fig. 5 SEM image of TiO,/CQDs samples
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Fig. 6 UV-vis DRS of TiO,/CQDs and TiO, samples
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Fig. 7 N, adsorption-desorption isotherms of
TiO,/CQDs and TiO, samples
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Fig. 8 Degradation efficiency of TiO, samples with
different volumes CQDs solution

B9 TiO,/CQDs iy Fefig Iz Kz 4 22 &
Fig. 9 Mechanism of photocatalytic degradation
reaction for TiO,/CQDs
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