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Figure S1 Raman spectra of urea powder in the region of 3600−−−−50 cm
−−−−1. 
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Figure S2 Time-dependent Raman spectra of urea aqueous solution in the region 

of 300−−−−800 cm
−−−−1. The successive Raman measurements were carried out Mapping 

mode per 1 minute. 
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Figure S3 Time-dependent Raman spectra of urea aqueous solution in the region 

of 800−−−−1200 cm
−−−−1. The successive Raman measurements were carried out Mapping 

mode per 1 minute. 
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Figure S4 IR spectra of urea powder in the region of 4000−−−−550 cm
−−−−1.  
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Figure S5 In situ ATR-IR observation of nucleation process of urea aqueous 

solution in the region of 4000−−−−550 cm
−−−−1. Successive ATR-IR spectra can be 

obtained with increasing the measurement time until the urea aqueous solution 

transforms into crystalline solid completely. The collection time per ATR-IR 

spectrum is 40 s.  
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Figure S6 Unit cell of crystalline urea. There are two types of C=O⋅⋅⋅H−N−C 

hydrogen bonding between urea molecules, one links urea molecules along coaxial 

direction, and the other one links urea molecules in the same crystallographic a–b 

plane.  

 


