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Figure 1. FTIR spectra of CQDs and N-CQDs samples. 
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Figure 2. (a) XPS survey spectra for the CQDs, N-CQD-7 and N-CQD-20 samples. The only elements 
identified were carbon, nitrogen and oxygen. (c) C 1s, (d) N 1s  and (E) O 1s high resolution XPS 
spectra for N-CQD-7 sample. 
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Figure S3. EDX spectra of N-CQDs samples, (a) N-CQD-3, (b) N-CQD-5, (c) N-CQD-7, and (d) N-
CQD-20. 
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Figure S4. (a) UV-Vis absorption spectra for the CQDs and N-CQDs samples. Inserts show digital 
photos of aqueous N-CQD-7 (left) and their bright blue PL (right) under UV, (b,c,d) PL spectra for the 
N-CQD-7, N-CQD-13 and N-CQD-20. The excitation wavelength was increased from 340 to 540 nm 
in 20 nm increments. (e) External quantum yields for the N-CQDs samples under 360 nm excitation, 
calibrated against quinine sulfate. 
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Figure 5. steps for the synthesis of meso-WO3 and modification with CQDs. 

 

 

Figure 6. Thickness of of meso-WO3 and modification with CQDs as measured by prophilometer. 

Table 1. Comparison the photocurrent density of WO3 based composite materials. 
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