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Problem of composition determination

Multi-component water solution:

MgSO4, Mg(NO3)2, LiCl, LiNO3, NH4F, (NH4)2SO4, KHCO3, KF, NaHCO3, NaCl



Methods: Raman spectroscopy
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Raman spectra of water and aqueous solutions of different inorganic salts

(Left) in the 300-1800 cm-1 spectral: 1 - water, 2 - KNO3 - 1 M, 3 - Li2SO4 - 1M; and

(Right) Raman stretching bands: 1 - water, 2 - CsI - 2M, 3 - NaCl, NH4Br, Li2SO4 - 0.4 M, KNO3 and CsI - 0.6 M.
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Methods: Artificial Neuron Networks 



Methods: Application of ANNs 
1. Training of ANN:

– training set

2. Test of quality of ANN being  

trained: 

– validation set

3. Evaluation of accuracy 

of determination 

of target parameters 

by a trained ANN:

– examination set

Training set – 70%, validation set 
– 20%, examination set – 10%

Perceptron with 3 hidden layers 

(64, 32, 16 neurons)



Training of ANN

160 mineral waters of various manufacturers from various points of the globe

Number of solutions/spectra: 776 



Thank you for your attention.

See you at the poster session.

Using ANN it was possible to determine the concentration of ions 

by Raman spectra of real mineral waters with mean absolute error 

from 0.003 M to 0.06 M (from 0.069 g/L to 1.38 g/L). 


