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Abstract; Nitrogen doped carbon quantum dots ( N-CQDs) were prepared by microwave reaction
method with citric acid and glutamic acid as raw materials, polyethylene glycol (PEG) as disper-
sant. The transmission electron microscopy, ultraviolet visible absorption spectroscopy, fluorescence
spectroscopy and infrared spectroscopy were used to research the influences of different preparation
factors on the structure and property of N-CQDs. The optimum conditions are shown as follow: 80
mg/ml, citric acid is blended with 16 mg/mL glutamate and 80 mg/mL PEG then microwaved for
3.5 min at 800 W power condition. The N-CQDs prepared in the optimum conditions are size homo-
geneous, dispersity well and pH sensitive. Meanwhile, they possess excitation wavelength depend-
ence, the maximal excitation wavelength is 340 nm, and the emission peak moves to 430 nm. More-
over, the study of infrared spectroscopy shows that hydroxy, carbonyl and other functional group
abound in the surface of N-C(QDs, it causes the great water solubility and biocompatibility. Thus,
N-CQDs show a significant application potential in rapid detection of food industry.
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Tab.1 Factors and levels in the orthogonal design

Factor
Level
A Citric acid/(mg - mL™")  B:Glutamic acid/(mg - mL™") C:PEG/(mg - mL™") D:Blank column
1 80 8 80 -
2 120 12 240 -
160 16 480 -
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Fig.1 Fluorescence spectra of N-CQDs nanoparticles at dif-

ferent reaction time
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Fig.2  Fluorescence spectra of N-CQDs nanoparticles at dif-

ferent reaction power

3.1.3  RERENRAREH A

PEG 1E% il £ CQDs 14 & e 43 B 1
[ T I R ) R L AR I AT PR et LA
FMBILVE ) N JCE 4B 2% BE % IR 19 B R
S5R IRy Y B E T RS R T A A
3% CQDs T EIERE ™, Ak JFRE5 4 1)
PR TC EE X 4 48 92 6 14 BB 47 19 N-CQDs H Ay & %2
B, ARV E] R 3.5 min SV T E N 800
W & T, UM R & 2R PEG TR &
AT IEASIRS , L0 B M A R W& 2, 2
SIHT AT LA JRURHAC H 52 i 2€ Sl 5k B 1Y) PR 20t
JFR:C(FFBER) >B(HZAMKR) >D(ZEH) >
ACFPEERR) ., Hd B D(ZE ) > A(FFBER)



1078 Koot

C $306

A T RESE pH It AR B B PN 35 57 4 R R 1

M, MR 2 B FTHL %GBS PEG YW N &

B, R & PEG (I MBS T B R 5

BB Z 0 R4, FBN-CQDs 19 A Al % %
K, T LA ' 5 32 Uk 555

IEAE SIS I A RURBC L R € BL A,

zx2

BI#7 45 12 80 mg/mL, 4 2 8 16 mg/mL ., PEG80
mg/mL, TERAEALZRAE T A N-CQDs, I H 5
1 SR8 45 9 N-CQDs #EAT HeR, 45 R an i 3,
ME3 AT LUE Y Ak g 2R 1 Sl i
8 52 ST SATTE 430 nm &b, {B A A 56 20 1
T KPERIE 1 S B4 4R 5 36.3%

ERREMLEZTKBER

Tab.2  Orthogonal experiment results of the reaction materials

A . Citric acid/ B : Glutamic acid/ C:PEG/ FL intensity of N-CQDs/
Test number D:Blank column
(mg -+ mL™") (mg - mL™") (mg - mL™") a. u.
1 1 1 1 - 475.82
2 1 2 2 - 227.97
3 1 3 3 - 238.71
4 2 1 2 - 175.38
5 2 2 3 - 162.45
6 2 3 1 - 406.01
7 1 3 - 195.96
8 3 2 1 - 246.35
9 3 3 2 - 302.58
k, 314.17 282.39 367.06 313.62
Average value of the
247.95 212.26 235.31 276. 65
N-CQDs’ FL intensity
ky 248.30 315.77 199.04 220.15
Range 66.22 103.51 177.02 93.47
Primary and seconda
g ° v CBDA
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Fluorescence spectra of N-CQDs nanoparticles pro-

Fig. 3

duced by the optimum and the test group 1
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Fig.4 pH effect on fluorescence emission of N-CQDs
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Fig.5 TEM image of N-CQDs
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Fig.6  UV-Vis absorption of N-CQDs
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Fig.7 Fluorescence spectra of N-CQDs
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