


o UV/Vis spectroscopy 

o Infrared spectroscopy 

o Fluorescence spectroscopy 

o 13C NMR spectroscopy 



o absorption coefficients depend on the pH value 

o measurement in buffers 

o free concentration of humic substances in solution 

EET/EBz E265/E465 

E465/E665 

E250/E365 

E254/E410 

SUVA254 

𝑀𝑤 

CH3

O

CH3

O

OH

OH
H

H

OH

H

OH H

H

H



ns C=O in COOH 

ns C=O in COO– 

𝐼1720–1700

𝐼1420–1410
 

1,29 1,43 



o Curve fitting in FTIR spectroscopy 

o for solids samples Gaussian 

o for gases samples Lorentzian 

o for liquids samples G-L and Voigt 
o Fourier self-deconvolution 



𝐹𝑐𝑜𝑟𝑟 = 𝐹𝑜𝑏𝑠 × 100,5 𝐴𝑒𝑥+𝐴𝑒𝑚  

Elliott Soil HA 
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Excitation spectrum of xenon lamp 

ideal spectrum of xenon lamp 

real spectrum of xenon lamp 

A (a´) – 240–280/400–500 nm (lex/lem) 

fulvic-like fluorophores 

C (a) – 300–380/400–500 nm (lex/lem) 

humic-like fluorophores 

B (g) – 240–280/400–500 nm (lex/lem) 

tyrosin-like fluorophores 

T (d) – 240–280/345–360 nm (lex/lem) 
tryptofan-like fluorophores 





Fluorescence index (FI) 

Biological/autochthonous index (BIX) 

𝐹𝐼 =
𝐼450 𝑛𝑚

𝐼500 𝑛𝑚
 

𝐵𝐼𝑋 =
𝐼380 𝑛𝑚

𝐼430 𝑛𝑚
 

o FI < 1,4 (terrestrial origin) 

o FI 1,4–1,9 (microbially-derived material) 

o BIX < 0,6 (terrestrial origin) 

o BIX 0,8–1 (freshly produced DOM 

of biological or microbial origin) 

Milori index 

o for calculated Milori index 

o concentration of samples in DOC  



0–45 ppm 45–106 ppm 106–165 ppm 165–220 ppm 

13C LS NMR spectrum of Leonardite HA 13C LS NMR spectrum of South Moravian lignite HA 




