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Figure S1. a) Fluorescence emission spectra of r-CDs at different calcining 
temperature. b) Quantum yields of r-CDs under different calcining time.

Figure S2. Fluorescence matrix scan of r-CDs during the calcination treatment for 6 h 
at the temperature of 200 °C.



Figure S3. Fluorescence decay curve (black) and its fitting curve (red) of r-CDs during 
the calcination treatment for 6 h at the temperature of 200 °C.

Table S1. Fluorescence lifetime of r-CDs during the calcination treatment for 6 h at the 
temperature of 200 °C.

Sample B1[%] τ1[ns] B2[%] τ2[ns] τavg[ns]
r-CDs 91 0.84 9 2.73 1.00

Figure S4. Survey of XPS spectra of r-CDs during the calcination treatment for 6 h at 
the temperature of 200 °C.



Figure S5. Schematic illustration of large-scale preparation of solid-state r-CDs.

Figure S6. The QYs of CDs at different pH values.



Figure S7. Photostability of r-CDs at different pH values over 5 h of UV irradiation.

Figure S8. Fluorescence reversibility of r-CDs at different pH values.



Figure S9. The colorimetric and fluorometric pH response of CDs-1 from 1,2,4-
triaminobenzene by the hydrothermal method. a) UV-vis absorption spectrum and b) 
PL spectra of CDs-1 at different pH values under excitation of 444 nm, c) photos of 
CDs-1 at different pH values in daylight (upper) and UV light (bottom).



Figure S10. The colorimetric and fluorometric pH response of CDs-2 from 1,2,4-
triaminobenzene by the microwave method. a) UV-vis absorption spectrum and b) PL 
spectra of CDs-2 at different pH values under excitation of 444 nm, c) photos of CDs-
2 at different pH values in daylight (upper) and UV light (bottom).



Figure S11. The emission wavelength changes of three kinds of CDs with pH 
respectively by a) solid-phase synthesis, b) hydrothermal method and c) microwave 
method. 



Figure S12. TEM images of r-CDs at a) pH=4.0 and b) pH=8.0. Inserts: HRTEM 
images (top) and size distribution histograms (bottom) of the r-CDs at pH=4.0 and 
pH=8.0, respectively.



Figure S13. The FT-IR spectrum of r-CDs at different pH values. 

Figure S14. The high-resolution XPS spectrum of N 1s of r-CDs at pH 8.0.



Figure S15. (a) 1H NMR spectrum of r-CDs in DMSO-d6 (10 mg/mL); (b) 13C NMR 
spectrum of r-CDs in D2O (40 mg/mL); (c) and (d) 1H NMR spectrum of 1,2,4-
triaminobenzene in DMSO-d6 and D2O (10 mg/mL).

Figure S16. Zeta potentials of r-CDs at different pH values.



Figure S17. Simulated absorption spectra at optimized S0 geometry of r-CDs at 
different pH.

Table S2. Calculated lowest-lying singlet absorption (λ, nm), oscillator strength (ƒ), 
and transition property of r-CDs at different pH.

λ(nm) ƒ transition contribution (%)
pH=4 410 0.5301 HOMO → LUMO 97
pH=8 337 0.5119 HOMO → LUMO 95

The molecular structures of ground state were optimized at the density functional theory 
(DFT) using the M06-2X method. [1,2] In all calculations, the triple-ζ basis sets 
augmented with polarization functions (def2-TZVP) was employed in Gaussian 09 
program. [3,4]
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Figure S18. FL intensity variation of the r-CDs as concentrations of NaCl (red bar 



represents pH=4 and black bar represents pH=8).

Figure S19. Cell viability of Hela cells with different concentrations of r-CDs.


