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Humic Substances (HS) are characterized by the presence of highly oxidized aromatic core
and bound to it saccharidic-peptidic periphery. The dualism of the structure results in surlace activity
of HS and their ability to participate in hydrophobic interactions. However, up to date there are no
direct measurements of HS hydrophobicity. The most common quantitative parameter of
hydrophobicity is an octanol-water partition coefficient (log K ) that reflects affinity of the compound
to organic versus water phase (Leo et al. 1971). The higher log K_, 13, the more hydrophobic the
compound is. Octanol is most commonly used as a reference organic phase, but there are some
studies on a use of the different organic solvents. So, in case of tritium labeled organic compounds
the most beneficial organic phase is toluene, which is used for liquid scintillation counting of the
samples. Taking into consideration thal the tritium path length in the condensed medium reaches
few micrometers, it Is obvious that tritiurm labeled compounds can be used not only for determination
of a labsled compound in toluene, but for evaluation of its sorption on the interface as well. In our
previous investigations, we have demonstrated that the scintillatiors method based on liquid scintillation
spectroscopy of water — toluene system can be used for determination of equilibrium concentrations
of labeled compounds both in organic and water phase, and on the interface (Badun et al. 2003a).
In this research we used the above menlioned approach for determination of partition coefficients of
humic substances and their interfacial adsorption in toluene - water system.

I. MATERIALS AND METHODS

Humic acids and fulvic acids used in this study were isolated from highland peat located in
lvanovo Region, Russia (PHA, PFA)} according to standard technique using alkaline extraction with
0.1 M NaOH. A sample of brown coal humic acids (CHA) was a commarcially available preparation
Powhumus (Humintech, Germany).

The thermal activation method is used for introduction of trittum in the structural fragments of
humic macromolecule (Badun et al. 2000, 2003b). Size exclusion chromatography (SEC) analyses
on the labeled HS-preparations were conducted according to (Perminova et al. 1998) using ABIMED-
HPLC-system.

Liquid scintillation spectroscopy determinations for water-toluene system were carried out in the
standard plastic vials of a 1.5 cm diameter. Aliquote amount (0.8 ml) of the iabeled preparation in
0.028M phosphate buffer was placed into the vial and then toluene with an addition of 2,5-diphenyloxasol
{0,45 % mass) was carefully added atop of the aqueous layer. Then, the vial was put into the liquid
scintiflation spectrometer RackBeta 1215 (LKB Wallac, Finlandy} for radioactivity measurements.

Kinetics of the labeled humic preparations redistribution between the phases was estimated
by the alteration of a counting rate. After reaching the equilibrium in the investigated system, the
counting rate of a via! {/) was measured, and then a portion of organic phase (V, ml) was transferred
into another vial. After that, the counting rate of the sampted portion (/) and of the residual solution
(1) was measured. The “volume" constituent pant of the counting rate was determined from the
equation /,= (V/V )1, and “surface” constituent part was calculated using two equations: /, =/ - v/
V), and I =1,- (VN -1)}-1,. The divergence between two values of the “surface” constituent part
obtalned by the dlfferent ways of determination did not exceed 5 %. As a rule, 3 ml of organic phase
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were used, and 2 ml of the solution were sampled after reaching the equilibrium. The quantity of a
preparation transited into the organic phase and that concentrated at the organic-aguecus interface
was calculated from the efficiency of tritium registration in the volume of organic phase g,=0.55+0.03
and from the interface e, = 0.5.¢,.
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The dependence of HS equilibrium concentration in the organic phase versus that in the aqueous
phase is plotled in Figure 1. The corresponding relatlonship was linear that allowed to use the
following expression for calculation of the partition coefficients: D = ¢, /c,. The corresponding data
are summarized in Table 1. The partition coefficients for PFA and PHA turned out to be very close to
each other and significantly less than those for CHA,

2,0

-
8,
1]

mg/l

o
w
1

HS concentration in toluene,

o
o

T T 1

0 100 200 300 400
HS concentration in water phase, mg/!
Figure 1 — Dependence of equilibrium concentration of HS in organic phase from there congentra-

tion in water phase (1 — CHA, 2 — PHA, 3 — PFA).

Table 1 - HS padtition cosfficients for toluene-water system.

HS sample Partition coefficlent, Dx 10 * log D
*H.CHA 50.0+4.0 -2.30
*H-PHA 14.610.6 -2.84
*H-PFA 14.041.1 -2.86

The sorption isotherm for CHA is shown on Figure 2. In the rangs of low concentrations of CHA
(<10 mgA), a rapid sorption of the labeled molecules at the toluene-water interface was observed.
Excess quantity of CHA on the interface was increased up to higher value at concentration in water
phase 60 mg /. The maximum value of CHA adsorption on toluene-water interface in the studied
range of HS concentration in water of 60-120 mg/ was 0.087+0.003 ug/cm?. This value was agread
with monolayer of CHA macromolecules on toluene-water interface.
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Figure 2 — Dependence of CHA excess quantity on agueous solution-toluene interface from its
equilibrium concentration in agquecus phase.
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