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Figure S1. (a) SEM image and (b) SEM EDS analysis result of raw NiO particles. 
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Figure S2. X-ray diffraction patterns of (a) raw NiO nanoparticles and products 

obtained by laser irradiation of NiO nanoparticles at various laser fluences (b) 130 

mJ/pulse.cm2 (c) 260 mJ/pulse.cm2, (d) 390mJ/pulse.cm2, (e) 520 mJ/pulse.cm2 (532 nm, 

60 minutes). Standard XRD peaks for NiO (red line) and Ni (blue line) are plotted for 

reference. 
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Figure S3. X-ray diffraction patterns of raw nanoparticles and products obtained by 

laser irradiation of raw NiO nanoparticles at various irradiation time (a) 10 min, (b) 

20 min, (c) 30 min, (d) 40 min, (e) 50 min, (f) 90 min, (g) Ni, (h) NiO(532 nm, 130 

mJ/pulse.cm2). Standard XRD peaks for NiO (red line) and Ni (blue line) are plotted 

for reference. 

 



 

 

 

Figure S4. (left) SEM image, (right) BSE image of submicron spheres particles 

obtained by pulsed laser irradiation of NiO nanoparticles dispersed in ethyl acetate 

with various irradiation time: (a) 10 min, (b) 20 min, (c) 30 min (532 nm, second 

harmonic, 390 mJ/pulse.cm2).  
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Figure S5. Image of submicron spheres particles obtained by pulsed laser irradiation 

of (a)NiO nanoparticles dispersed in ethyl acetate with various irradiation time: (b) 

10 min, (c) 20 min, (d) 30 min (532 nm, second harmonic, 390 mJ/pulse.cm2).  

 

TableS1. Coefficients of refraction n and extinction coefficients k for NiO.[1,2] 

 

 

 

Table S2. Thermodynamic and chemical processes with NiO as initial materials.[2,3] 

Reaction  Process T [K] H(T) [kJ/mol] 

NiO melting NiO(c)=NiO(l) 2228 54.4 

NiO decomposition  NiO(l)=Ni(l)+1/2O2 2848 193.6 

Ni evaporation Ni(l)=Ni(g) 3159 378 

 

 

=532 nm 

 n k 

NiO 2.317 0.009 
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