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Water Research in the Ozaki Group  

• Water, aqueous solutions, water-solvent 
interaction, water-polymer interaction, water 
diffusion,,, 

 

• IR, Raman, NIR, and FUV 

• NIR—Vibrational Spectroscopy 

• FUV—Electronic Spectroscopy 

    T. Goto et al.  



NIR Spectra of Water 
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Spectral Analysis Methods 

• Difference Spectra 

• Two-dimensional Correlation Spectroscopy 

• Principal Component Analysis 

• Self- Modeling Curve Resolution. 

 

• S. SASIC et al. 



Temperature different NIR spectra of liquid water 
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NIR spectra of acetic acid-water binary solutions 

As the acetic acid concentration rises, the O-H bands get more structured. 

Continuum band  

ascribed to H-bonded OH 
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Multivariate analysis of the binary solution spectra 

- The molecular interaction between acetic acid and water is shown as a third 

component (C3). 

  
     

𝐴𝑏𝑠

𝑙
𝑟𝑒𝑎𝑙

=  𝜀𝑝𝑢𝑟𝑒1 ∗ 𝑐1 + 𝜀𝑝𝑢𝑟𝑒2 ∗ 𝑐2 +  𝜀𝑁.𝐼.𝑐𝑁.𝐼.  

 

- The C3 spectrum shows the increase in the weaker H-bonded water and decrease in the 
stronger H-bonded species. 
 



Concentration profile of C3 with the molar excess quantities (volume, 
entropy, and enthalpy) 

- The C3 profile along acetic acid mole fraction is similar to α5490cm-1 and SE rather than VE 
and HE. 
>> The entropic effect governs the molecular interaction between acetic acid and water. 
>>  This is also confirmed from the absorptivity (α) profile at 5490 cm-1 showing that the H-
bond variety between acetic acid and water is maximized at xacetic acid ≈ 0.3.  
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Intensity ratio;(5100/5250)cm⁻¹ 

 5100 cm⁻¹; Strongly hydrogen bonding  

5250 cm⁻¹; Weakly hydrogen bonding 

‣Along with heat denaturation, a change in  

 the value of the intensity ratio was observed 

…It is considered that water molecules 

   around the β-sheet behave differently. 



NIR spectrum of fertilized eggs 
measured on 5th day 
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 Clearly separated 3parts. 
 It is indicated that weakly and strongly hydrogen 

bonded in 3parts mainly were different. 



NIR images projected by PC1 Loading 
spectrum of PCA  in 3parts 

 It could visualized not only yolk, oil droplet and embryo 
also bloodstream in clear. 






