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Fig. 1 Synthesis of Carbon quantum dots
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Table 1 Quantum yield of quantum dots calculation data
oy YRFSF 360 nm WG T 4T L R
" WD /A F(p €9
A e 58 548 0.062 1.33 0. 54
CQDs 11 057. 4 0.016 1.33 0. 394
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Fig. 2 Fluorescence spectra of Carbon quantum

dots at different time
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Fig. 3 Fluorescence spectra of Carbon quantum

dots at different temperatures
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Fig. 6 XPS spectra of Carbon quantum dots
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Fig. 8 UV-Vis absorption spectra of Carbon quantum dots
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Fig. 9 Photoluminescence excitation and emission spectra of
Carbon quantum dots (CQDs) in aqueous solutions
(1.00 mg * mL™"), A, =375 nm and A, =451 nm.
Insets show the photographs of the obtained CQDs in a-
queous solution under illumination of white (left) and
UV (375 nm, right) light (a) and (b) Normalized PL

spectra of the CQDs at different excitation wavelength

2.3.2  FATHAE I R E T KSR 6 Yo

R T 2 EAN DR N T A I Bk R R R R R I
M) o 5 Bl e 0 T ) BSE—  VR E 1) YE VBAE AT TR A S [ i
5] 0 2% S & Ao i, e A5 R ANl 11 B, B 1L
S A ) A% B T R WRORCTE TR BRI AN [ e [ A 5O &
SOGREE, B 11 AT DLE . BEE GUKT R B A A 3, sk
PSS OGIR E I IROA KA ARG BB T A A I i i
F O tir . BRI PObTERE.
2.3.3 RAEMHEET R KIS YR

T BIRGE A B Bk e S OGP BRI R R Y Bk
BT A AR BIECHI S 0.1, 1, 2, 4 Fl 6 mg » mL ™R [EBA
FE WO 9SG G I O B AT AT K, B 12 S AN TRk
BT i T 09 98 6 R OGS B, B B 12 I, B Bk



543

A 5 4 BT

1159

SR IOV BE IR R R SO 5 BE R, {E 2 vk B2 Y

JJD@J#”*%;F?EHL Tk s, B 98 65 BEAS PR3O, B B R, X
A fE T A 1 1 R A B B
180 000 — pH-1
(@) g
160 000 =R
— pH=5
140 000 — pH=7
;120 000 — pH=9
] — pH=11
< 100000 e
2 80000
Q
£ 60000
40 000
20 000
0_
350 400 450 500 550 600 650
Wavelength/nm
1700007 ) .
-/ T~
160 000
150 000
:S
o
2140 000-
g
2130 000
120 000
110 000

0 2 4 6 8 10 12 14
pH

10 [ pH TEHEFRBI R KSR E

Fig. 10 Fluorescence spectra of Carbon
quantum dots at different pH
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Fig. 11 Fluorescence spectra of Carbon quantum dots

at different Xenon illumination time
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Fig. 14 Fluorescence spectra of Carbon quantum

dots at different ionic strength
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Synthesis of Carbon Quantum Dots Based on Gelatin and Study on It’s
Optical Property
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Abstract In this article, the blue luminescent carbon quantum dots (CQDs) were prepared by hydrothermal method using pyrol-
ysis of gelatin. The temperature, time of the prepared CQDs were optimized via single-factor experiments to select the optimal
conditions for the preparation of CQDs. The results showed that fluorescence of carbon quantum dots was the strongest when the
carbonization temperature was 200 ‘C, and time was 6 h. At the same time, the obtained carbon quantum dots under the optimal
conditions was characterized by transmission electron microscope (TEM), UV-visible spectroscopy, photoluminescence spec-
troscopy (PL), fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS) and X-ray diffraction
(XRD), the result indicating that the quantum yield of carbon quantum dots prepared by this method is 39.4% ., and the
quantum yield is relatively higher than that of carbon quantum dots that do not doped, which may be due to the presence of N
elements that increase the quantum yield. and the prepared carbon quantum dots not only have rich oxygen-containing functional
groups but also have good photobleaching performance, and the morphology of the carbon quantum dots is mainly spherical with
uniform dispersion and no obvious lattice fringes, which is consistent with the morphology of the carbon quantum dots reported
in related literatures; And the carbon quantum dots had weak absorption at 250~300 nm, but there was no obvious characteris-
tic absorption peak., which may be due to the n—x" transition of the C=0O group; In addition, the pH, the Xenon lamp irra-
diation time, the concentration of carbon quantum dots, the type of solvent, andionic strengthon the fluorescence properties of
carbon quantum dots were discussed. The results showed that the irradiation time of the xenon lamp and ionic strength had little
effect on the fluorescence performance of the carbon quantum dots. The fluorescence intensity is relatively weak under peracid or
overbase conditions, which may be due to protonated or non-protonated effects resulting in decreased fluorescence intensity under
peracid or overbase conditions. And as the concentration of the carbon quantum dots increased, the fluorescence intensity
increased first and then decreased. For the solvent type, the fluorescence intensity in the polar solvent was greater than the
fluorescence intensity in the non-polar solvent which indicated that the carbon quantum dots had good water solubility by this

method.
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