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Abstract

In this article, fluorescent carbon nanoparticles (Glu-FCN), made by monosodium glutamate pyro-
lysis, have been researched, mainly including measurements of Glu-FCN fluorescent spectra and
quantum yields. On one hand, pH dependence has been shown to be present in Glu-FCN according
to our works. The fluorescence intensity is pretty low when surrounding pH is less than 3.0 or
over 12.0. In contrast, it will become quite high when the pH is between 3.0 and 9.0. On the other
hand, luminous position of Glu-FCN is very fixed. Optimal excitation and emission wavelengths are
respectively located at 338 nm and 391 nm in a stable state. Importantly, good linear relationship
exists between fluorescence intensity and concentration of Glu-FCN neutral aqueous solutions.
The linear range is 0.20 - 50.0 pg/mL, with 0.20 pg/mL limitation. Eventually, quantum yields of
Glu-FCN have been determined using quinine sulfate as a reference under different excitations.
And Glu-FCN quantum yield is concluded to be as high as 51.5% under the optimal excitation (338
nm), implying its feasibility for being a fluorescent marker.
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HY— 7€ & Glu-FCN FroEE R E] 0.30 mg/mL. FHAE B T VU DA R A, H2 B3 e
THHEAT 5 I 1R F9 48 (Time-scan, response: 0.5 s, bandpasses of slits: 2.5/5 nm), 5314 4, MWK 4 Fr[LFH

NZ
Glu-Na 14 0.5h A BT, A
> > FCN# R
E TR, VAR HY i TH,
400°C 5 34

Figure 1. Preparation of Glu-FCN
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Figure 2. Fluorescence spectrum of Glu-FCN and those under

different pHs
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Figure 3. Relationship of the intensity at the Glu-FCN’s
emission peak and pH
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Figure 4. Fluorescence stability of Glu-FCN irradiated with 338
nm xenon lamp
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Figure 5. Fluorescence spectra of Glu-FCN with different
concentrations
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Figure 6. Diagram of different concentration of Glu-FCN and
intensity of emission peak
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Figure 7. Absorption spectra of quinine sulfate and FCN (CFCN:

53 pg/mL, CQS: 2 x 10 ® mol/L)
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Figure 8. Fluorescence spectrum of FCN and quinine sulfate
under different excitation wavelengths (CFCN: 53 pg/mL, CQS:
2 x 10°® mol/L)
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Figure 9. TEM image of FCN
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Table 1. Photo-quantum yield of Glu-FCN and quinine sulfate
72 1. Glu-FCN MMBRE TR B F = RItE R

RRET BEMM FCN
Ab, QY, FAS Abs QYs
FIER S ER MR  REETE PR ER WHE  REETE
0.01918 0.550 53761.6 0.02934 0.261
0.01891 0.758 64902.4 0.01797 0515
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— AR IOCERAUKI R, Glu-FCN L i %EERT . ARIFRErE . B pH RUE TERL R R k2

51.5%, i Glu-FCN &
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