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Abstract: Humin, which is the insoluble part of humic substances, plays an important role in regulating
the behavior and fate of metallic trace elements at the soil/water interface. However, compared to the two
other fractions of humic substances, humic and fulvic acids, humin has been the least studied due to its
insolubility and difficulties in purification. In this study, humin was extracted from a peat soil following the

International Humic Substances Society (IHSS) protocol. The adsorption behavior of Cu®* and Pb*" onto
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humin as a function of pH was studied at different solid charges and metallic cation concentrations and was
described by the NICA-Donnan model. The proportion of the two types of functional groups considered
in this model, carboxylic and phenolic groups, was determined by cross polarization/magic angle spinning
solid-state "°C nuclear magnetic resonance spectroscopy (°C CP/MAS NMR). The NICA-Donnan model
was applied to describe the adsorption of Cu*" and Pb*" onto humin using generic parameters previously
defined for humic acids with only few parameter adjustments. This approach allowed a good description
of experimental adsorption data at the different tested conditions with the main involvement of carboxylic
moieties in the metallic cation adsorption. This study highlights the reactivity of humin, an important
fraction of soil organic matter little studied until now, toward Cu’" and Pb*" and proposes, for the first time,
a simple and pertinent approach using the NICA-Donnan model to successfully describe and predict the
binding of these two metallic cations onto humin.

Key words: organic matter; humic substances; metal cation; sorption; °C CP/MAS NMR spectroscopy;
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Tab.1 Characteristics of peat and humin
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Fig.4 Fitting curves of Cu’* and Pb’* adsorption onto humin as a function of pH

at different conditions using the NICA-Donnan model
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Tab.4 NICA-Donnan model parameters for proton and metal ions binding to humin

Ji Y S8
A (fisS 1) TsE (frss2)
b 0.49"
Quer. 1 0.564 0.636
P 0.62" 0.41"
BTRES
log K, n, log K, n, RMSE": (log mol/kg )
H 2.93" 0.81" 8.00" 0.63"
Cu 223" 0.56° 6.85" 0.34° 0.1449
Pb 2.70 0.40 545 0.60 0.0975
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