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Abstract: Nitrogen-doped carbon quantum dots (CDs) were synthesized via a facile one-step solvothermal reaction
using citric acid, formamide and water. Subsequent characterizations indicate that the nitrogen-doped CDs are featured
by good water solubility, bright blue emission and typical excitation-dependent emission. However, unlike from con-
ventional pH response of most CDs, the as-prepared CDs possess unique pH response. Apart from that fluorescence
intensity varies with the pH value, the prepared CDs can generate excitation-independent red emission in alkaline con-
ditions. Through scientific research towards fluorescent property of prepared CDs in different alkaline environments as
well as solution with different hydroxyl content, combined with chemical composition and surface states based on
Raman spectrum, FT-IR and XPS, the fluorescent mechanism of the unique pH response are attributed to a large num-
ber of hydroxyl groups in strong alkaline environment bonded to the surface of CDs, thus changing the surface states
of CDs, further forming a new stable luminescence center. Finally, cytotoxicity tests and cell imaging experiments

showed that the prepared CDs have low cytotoxicity, and can be used as fluorescent probe for cell imaging, indicating

Wim EEA: 2019-02-24; WBEim A HA: 2019-03-28
EETE: V)R N N BBUR % s 4 /E 150 B (2018CDLZ-06)
Sichuan University Luzhou Municipal People's Government Strategic Cooperation Project (2018CDLZ-06)
TEEEN: & 41995-), F, WiL#FF 4. E-mail: 2595719430@qq.com
BIRES: WiEY, [I#EEE. E-mail: hjifan@suse.edu.cn



1310 1 A 7 < = S

34 %

their potential application in the field of biological imaging.

Key words: carbon quantum dots; specific pH-response; red emission; luminescence mechanism; cell labeling
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Fig. 1 TEM image (a), HRTEM image (b), XRD pattern (c),
and Raman spectrum (d) of the prepared CDs with inset in (a)
showing diameter distribution
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Fig. 2 (a) FT-IR spectrum of prepared CDs, high-resolution XPS spectra of Cls (b), N1s (c¢) and Ols (d) of prepared CDs
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Fig. 3 UV-Vis absorption spectrum of prepared CDs with
insets showing optical images of prepared CDs under UV lamp

(365 nm) (a) and fluorescent spectra under various excitation
wavelengths (b)
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Fig. 4 Fluorescent spectra of as-prepared CDs with different pH values under various excitation wavelengths (a-g), fluorescent
intensity at different pH under excitation of 360 nm (h) and optical images of prepared CDs with

different pH under UV lamp (365 nm) (i)
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Fig. 5 Fluorescent spectra of prepared CDs in methanol (a) and ethanol (b) under various excitation wavelengths
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Fig. 6 Fluorescent spectra of prepared CDs in the mixed solution of methanol and water at methanol concentration of 75% (a),
50% (b) and 25% (c) under various excitation wavelengths, and their optical images under UV lamp excitation (365 nm) (d)
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