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* verify the influence of COOH on the barrier properties of
humic substances and interactions with ionic species

* prove the nature of interactions between
native/methylated humic substances and ionic compounds

* assess and compare the interactions of HS and ionic
compounds with respect to nature and origin of humic
substances

* correlate the rate of interaction with advanced physico-
chemical characterization of feedstock materials
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1! Enormous diversity of different functional groups
predict HA as universal binding agent !!!
Amphiphilic structure of humic acids

— Hydrophilic functional groups (-COOH, -OH) - ionic compounds (e.g. dyes, heavy metal ions)
— Hydrophobic nature (-aromatic groups) - non-polar substances (e.g. PAHs, atrazine, etc.
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Role of -COOH functional groups on the reactivity of hurlnic acids
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verification of
methylation 1

infrared spectroscopy,
titration,
elemental analysis

Sample C (at.%) H (at.%) N (at.%) S (at.%) O (at.%) COOH Total acidity
(mmol/g) (mmol/g)

HA 39.97 40.74 0.81 0.26 18.22 4.24 4.45
MHA 37.72 46.84 0.83 0.09 14.52 0 0
5
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 stationary & transient diffusion method WO AT
» through-diffusion in diffusion cells
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.. steady-state diffusion flux 1A content
decreases with the HA content! ... break-through time
— small effect of methylation increases with the HA content!

— caused by immobilizing interactions

SMILEK, J.; SEDLACEK, P.; KALINA, M.; KLUCAKOVA, M. On the role of humic acids' carboxyl groups in the binding
of charged organic compounds. CHEMOSPHERE, 2015, 138, ¢. 11, s. 503-510. 7
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* quenching of rhodamine fluorescence in presence of HA
* comparison of native / methylated humic acids
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» quenching of rhodamine fluorescence higher for native HA

usT BE yerified 1 ‘ | : methylated HA show less interactions with
remise that M rhodamine 6G in comparison with native

8
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Beginning of experiment

K 1 [Cbonded]
iyl [Cfree ]

¢ ... rhodamine concentration

* " Humic acids] RRodamine 6G /%
0.05g/L . .0.01g/l

membrane: Spectra/Por (3.5 kDa)

method: UV-VIS spectroscopy
output: app. equilibrium constant

different concentration of HA and

rhodamine 6G after 547 hours———

native vs. methylated humic acids Equilibrium
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* verification of the nature of interactions
* structural changes in rhodamine after the interaction with HA
* UV-VIS spectra - rhodamine + HA (blank sample HA solution)
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ZHANG, H., M. YIN, J. SHI a Y. WANG. Quest for binding mode of malachite green with humic acid.

Journal of Molecular Structure. 2015, 1081, p. 268-273. 10
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Elliot soil humic acid standard V (55102H)
Leonardite humic acid standard (15104H)

Humic acids isolated from high (e.g. Chernozem) and
low (e.g. Cambisol) content of SOM

Humic acids isolated from bulk solid standard soil
(Elliot silt loam soil 1BS102M)

Suwannee River NOM (2R101N)

 all methylated equivalents ...
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Interaction of humic acids with common (non)polar substances
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..and | AM LOOKING FORWARD TO DISCUSS TH
RESULTS ON THE NEXT IHSS MEETING ...
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....and thanks all invo*l-ved members of BIOCOL research group
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