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Figure S1 Plots of the final refinement cycle for samples at (a) 6 s, (b) 10 s, (c) 30 s and (d) 40 s 

residence time. 
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Figure S2 Normalized room temperature photoluminescence spectra of ZnO nanoparticles 

obtained at 40 s residence time in the presesnce of H2O2, before and after heat treatment. A one-

hour heat-treatment at 350°C results in a total decomposition of the ZnO2 phase and the 

appearance of a small visible contribution. 
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Figure S3 Room temperature photoluminescence spectra of ZnO nanoparticles obtained at 40 s 

residence time (A) in the presesnce of H2O2 and (B) without H2O2. A visible defect-related 

emission can be observed in the absence of H2O2, in parallel to a strong decrease of the excitonic 

emission. Because the nucleation of ZnO particles comes from the decomposition of ZnO2, the use 

of H2O2 in the reaction medium is crucial not only to avoid the stabilization of oxygen vacancies 

within the core of the particles but also to neutralize surface defects. 
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Figure S4 Excitation and emission spectra of ZnO nanoparticles performed at liquid Helium 

temperature. Zoom in the expected defect emission range. The absence of any feature at this range 

is a testimony of a particularly pure excitonic emission. 
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Table S1 Peaks’ positions of UV emitting ZnO materials measured at low temperature and 

attribution. 

ZnO shape Ref. Nature of PL emission 

  FXC FXB FXA D0X A0X TES LO-DX LO-FX 

Nanorods 

1  3.388 3.380 3.363  3.310 

2  3.376 

3.364 

3.360 
3.359 

 

3   3.377 3.351  3.326   

Nanowires 

4    

3.3737 

3.3693 
3.3645 

    

5   3.366 

3.3557 

3.3586 

3.3598 

    

6   3.370 
3.363 

3.360 
    

7   3.375 3.365     

Films 

8,9   3.38 3.365 3.336  

3.29 
3.22 

3.266 

3.192 

3.29 

10    3.360     

11    3.364     

12  3.384 3.377     3.25 

13  3.386 3.376 

3.376 
3.367 

3.364 

3.360 
3.332 

 3.322   

14    

3.403 

3.391 

3.387 

    

15   3.391 3.366     

Single 
crystal 

16    3.357  3.32   

17   3.378 

3.358 

3.361 
3.362 

3.364 

3.365 
3.368 

    

18 3.4335 3.3938 3.3773      

19 3.4214 3.3830 3.4214      

20   3.3772 

3.3636 

3.3614 

3.3570 

 

3.3220 

3.3189 
3.3137 

3.3058 

  

21  3.378 3.386      

  FXC FXB FXA D0X 
A0X 

 BSF 

TES 

 FXA - E2 

high 

LO-DX LO-FX 

NPØ This work  3.382 3.375 - 3.34 
3.32 
(FXA - E2 

high) 

- - 
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