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Abstract

Carbon quantum dots are particles which are smaller than 10 nm; it has good biocompatibility,
strong water solubility, easy to function and stable optical properties. However, the luminescent
properties of carbon quantum dots are related to their relative molecular weight. Fluorescent car-
bon quantum dots have excitation dependence phenomenon due to easy to be reunite. In the process
of preparing carbon quantum dots, it is difficult to obtain single dispersive fluorescent carbon
quantum dots, so the separation and purification of fluorescent carbon quantum dots is one of the
biggest technical problems existing. In this experiment, fluorescent carbon quantum dots (CQDs)
with water solubility and light stability was successfully prepared by using citric acid and urea as
raw materials. Two different fractions of carbon quantum dots were obtained by the separation and
purification of fluorescent carbon quantum dots by gel column. The unseparated fluorescent carbon
quantum dots have excitation dependent optical properties, while the separated fluorescent carbon
quantum dots have the optical properties of excitation independence. For the separated fraction, the
emission wavelength is always 535 nm at a certain excitation wavelength range (340 - 440 nm). The
separation of carbon quantum dots components with different molecular weight can be achieved by
gel chromatography. In addition, the infrared and mass spectrum characterization proves that on
the surface of the carbon quantum dots containing a large number of hydroxyl, carboxyl, and mass
spectrometry characterization results also show that we gained carbon quantum dots with a narrow
range of relative molecular mass after the purification of carbon quantum dots.
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WIGHRE T 1(CQDs)E — M RS/ T 10 nm B ERTEGKURL[ 1], 7E7K P 23 U B « T3 N R BRIE
R BARIREGHI (A B . SR A 2 IO RMBRAUR MR, 24k s B AR . 6
R R R ANKIRL Z —o BR A G BROTEA B B NEME T B, B BN 2R
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KX, R BABEE WO B G IR AR 2R, RIS RO R AT, R A A2t T 1
LR R s AN R B A [FIAR X 70 7 o2 B AR B sl K RS ORI B [6] 0 BB a LA AU 1R R 6y
e, WIS B R AT 7] [81AN E RO BUROE[9]. R TR RSB RE S ILRE L A 4
FRANGE S BEAT G, T I — M el B R AN ) 46 v s [10] [11] AR T VR R 28 e R 5 B B 2 1)
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LUK, RN R B O RE . AEE BRIV AMR TR m,  BEAT R 2 8, RV RS iR R
TRIE T RIRE ST 0.55. Liv 2 121#d B> BARIA FBIOR R, JHR 78R SO BT
Foo WHAKIL, w7 R0 AR A WOR BS54 PR Ao B AN 2 Wi A R B K B XA T
AL, R T AR A R AR B . B R B IR RO R RE S AR AR 7 TR AT A SR[13]. Li SEAE
PR ZE T e, G AL il > AR BN R B 273, RIS R B kAR X 73 7 B AN A
o7 BN, BRI MU R AR A 2088, R TOL RIS i s AR 2 TR R
&G IR VA A7 LA 1) U W gk PR A 70 B A R, B ORS8N, SRHEEE B I, SOk
WK, POLHE R . Kim S5 AR AR BOEE M SO 2 KR 1T . Bao SFIER] 1k K
RPN R A BE 7> T R AT . SRR 14]01 % T HA B ARG R, RIS B
TR, WP 310 nm $EINE) 410 nm I, 56K IGENA, BRI KA T 503 nm,
I PTG AL £ T B e BT B — AN 201 BB MU [ AR T S5 44 o SR TTT AN T AT sk 5 A0 RE UL
SEIRMBER . BIHADNIE, KRTBARST SR RIER DK, A RO Fri & 1 S AT 70 5
X B A B L 00 R L ER AN S F g T S U G R A A AR . AR R AT HOR BER AR R B A X 3
TRRERAT 8, 5 M R EFUR KI5 8 8 J5 T A B B A AN TR R A AR R R
AR BE SRR P A [FAR S 201 R B R AL B 0 1, TR TR R RO BRSO O3 TR
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ARG AT IR AN PR RN IEURE, AT 1 7KIE TR I HLREAE S AMT T K B2 3 S B 0O I B B 1 1
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e e 8
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I 2 g AR A 4 g JRE B FISGE, BONERGUEIR AR Hiddeth, P THRE 200C, fRFF
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Figure 1. The principle and steps of separation
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Figure 2. The fractions of carbon quantum dots with methanol as solvent in natural light
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Figure 3. The fractions of carbon quantum dots with methanol as solvent at 365 nm
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Figure 4. Ultraviolet absorption spectra of carbon quantum dots
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Figure 5. Fluorescence emission spectrum of carbon quantum dots
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Figure 6. Fluorescence emission spectrum of fraction 4
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Figure 7. Fluorescence emission spectra of fraction 9 at different excitation wavelengths
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Figure 8. Mass spectrum of unseparated carbon quantum dots
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