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Study on the complexation mechanism of humic substance by nano-calorimetry
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Humic substances (HSs) are heterogeneous mixture of high-molecular-weight organic
materials formed by humification of animals, plants and microbes. HSs plays an important role In the
transportation of cations in environment, and are confirmed to be present even in the deep underground
where radioactive wastes are planned to be disposed. The purpose of this study is accurate determination
of delta G, _H, S in protonation and complexation of natural humic acid with Cu(ll) by calorimetric
titration. Furthermore, the reaction mechanism is discussed from the obtained thermodynamic quantities.
It is revealed that the absolute value of complexation enthalpy is negative and decreases with pH
increase. In addition, the complexation reaction of Elliot Soil humic acid is driven by enthalpy term,
while the protonation reaction in this pH range is driven by entropy term. This difference is considered
to be caused by the difference of the bonding mode between proton and Cu(ll) to humic acid.
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Table 1 Obtained parameters for the protonation
of humic acids and polyacrylic acid
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Fig.1 The calorimetric titration of protonation of
Elliot Soil. (I=0.1 M).
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Fig.2 Thermodynamics quantities of protonation
of Elliot Soil.  : AH, A:AG, O:TAS
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Fig.3 Apparent complexation constant of Elliot
Soil HA with Cu(II).
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Fig.4 Result of calorimetric titration for
complexation of Elliot Soil HA with Cu(Il) at
pH4,1=0.1.
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Fig.5 Complexation Enthalpies of Elliot Soil HA
with Cu(Il) at 1= 0.1
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Fig.6 Thermodynamic quantities of complexation
of Elliot Soil HA with Cu(II).
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