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Abstract: The bioavailability and mobility of a compound istnonly influenced by concentration and
quantity, but also by the ability of soil to recharthe compounds that plants have taken up frohseloition
or removed by the moving ground water. The effectliffusion and mass flow of the compounds depemnds
the soil's buffer capacity for that compound. Thefér capacity in function of equilibrium concerttca
(EBC) can be calculated as the first derivativeaption isotherms. Using the measured and modeilgd-
step isotherms for this calculation we could getevshaping functions where the maximums are biggen
ten times than the minimums in the 5-10% interfahe whole soluble pesticide concentration. Thisuit is
highlighting some problems what we have never liaken into account before: Very small differencehia
measured concentration can cover even ten times ardess amount of pesticide in the soil and Hyacity
of the soil to tolerate disturbance may also chag®m a magnitude in the aforementioned interval.
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Introduction

As the importance of pesticide and toxic organiceraltal soil sorption for
environmental fate has became apparent, it has steeed intensely for the last 22
years (R Don Wauchope et al., 2002). The soil seieand agricultural chemistry
literature describe that the buffer capacity maimgd the phosphorus availability and
pollution problems as a solution.

The buffer capacity is measured from either adsmmptr desorption isotherms and the
equilibrium buffer capacity - function B - can beitten as:

_9q
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Specifically at the Langmuir isotherms the follogirformula can describe the
equilibrium buffering capacity as a function of ddpium concentration:
A

(1+ ke)?
(Rattan, 2006). The buffer capacity of the soil'ssydtem may be described by the
phosphorus adsorption isotherm. As a result oedhffitiating the adsorption equation,

the equilibrium buffer capacity at any concentnat{&BC) can be calculated as:
dP_, 1_k
ads. — ]
dc 3 3/c?
assuming that the adsorption reduces exponentatiyording to the Freundlich
isotherm with a 1/3 exponent (Tolner and Fileky 8)99he advantage of using Q/I

relationships is that they allow the predictionbafth P retention and release in soils
(Kpomblekou and Tabatabai, 1997). The P-bufferiagacity of a soil is its ability to

EBC =
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resist a change in the P concentration of the isoluphase. Phosphorus-buffering
capacities of soils can be related to both plattiten and environmental pollution.

The Q/I model can be applied to either adsorptiodesorption experiments (Yaobing
et al., 2000). Results showed that Q/I parametdis {ntercept labile P, a; the
equilibrium buffering capacity, EBC; and the eduwilum P concentration, EPC) varied
significantly between and within sites for the séubicropping systems.

Materials and methods

The herbicides as solutes resulted in two- or nsbe@ isotherms on soils and quartz.
This phenomenon has not been observed yet congeonirthe trace compounds in the
environment. In this case the so-called DistribuRectivity Model (DRM) is used to
suggest the total sorption is given as the sumhef lbcal adsorption isotherms
(Czinkota et al., 2002; Konda et al., 2002).
_i{qn (K [e=h +[c-h)" }

2" +K; {c—h +[c—-h)"

a=
i=1

In the cited work the adsorption isotherm was messin different compounds using
one soil sample, or one compound in different saihples. The exact descriptions of
experiments are in the cited articles.

Results and discussion

Using the isotherms the Equilibrium Buffering Caipagvas calculated with help of the

derivative function.

B:a{i{ a [k fc-b)+abgc-b)]" H

dc | = | 2" +k flc-h)+abgc-h)]

The straightforward derivation of the above fuoitis impossible because of the break
point of abs function. *However, if we know thattlabs function is just needed for
negative (c-b) data that is not to be taken intcoant*. It means we can make the
derivative function as the sum of single Langmsatherm in every x region. Therefore
the following function can be used as the EquilibriBuffering Capacity of multistep
adsorption isotherms:

B:i{zn. & [k 0, tﬁ(c-b)J,abs(c_q)]nl_l}

for +k f{c-) +absde-b )"}’

Using the given parameters the Equilibrium Buffgridapacity function was calculated.
*But because the larger error of derivative functivas fitted on the differentiate data
of original measurement result*.

*Generally/In other cases* we calculated the nevapeeters (Tolner, 2008) (it is a little

bit different from the original sorption isothermanameters, because of the new fitting
weighting points). The values of the parametergaren in Table 1.

Table 1 The fitted parameter values of the measured bajuitn Buffering Capacity data
compound | R | & 2 & | ki | ke | ks | bi | | b | & | & | &
Isoproturon | 0,9993 9,29| 9,93| 4,42|0,30|3,79| 1,47 4,57/ 13,16/ 0,45/ 0,55| 3,11
Diazinon 0,9994 31,73| 31,89 0,00|0,51| 0,28 1,00 3,86| 1,00|1,84|2,67|1,00
Atrazin 0,9980 9,26|10,97| 0,00|0,28|0,49| 1,00 4,16| 1,00/ 0,95| 2,46( 1,00
Imidacloprid | 0,9960 4,22| 9,82| 6,01]|2,41|0,14| 0,01 2,33| 5,67]1,00| 3,00{ 6,00

i=1
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Figure 1 Equilibrium Buffering Capacity functions of diffent compounds.

Figl. shows the calculated functions, as it casden, there are very big differences in
the EBC values with relatively small equilibriumnmentration differences, *and in
some cases these are almost periodical*.

Conclusions. How to use these results?

If we know the water content of soil, based on héfering capacity value we can
calculate the ratio of adsorbed and dissolved amefirgiven compound. *In the
analytical and monitoring practice we measure tirecentration change of liquid phase,
and we draw the conclusion that it is proportiaioathe changing of pollution amount
and it is not true in aspects of our research*. 3inggested calculation method step by
step is the following:
To calculate the changing of pollution amount afoapound in solid phase in a given
water content of soil the following formula can lmed:

dQ= 1@@ (EBCIHc

where dQ is the change of the pollution amounbiidphase, [mg*kd]

dc is the change of the concentration of solujory*dm?|

EBC is the Equilibrium Buffering Capacity, [drkg™]

O is the water content of soil, [diam™).

To calculate the total amount in milligrams of camapd in the soil we must add the
solid phase and liquid phase content,
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1-0
dQ: ? |N/soil

If we have got one hectare soil and 25 cm plugggedr| *and calculate total amount in
kilograms*;

C]
Epsoil [(EBCltlc+ m wsoil ch'

,_ . Cdlc

soil

s £1-0 (C]
dQ=10°0—— ,[EBC+ ——
Q Eé @ |$50|I 1_®j

whereps is the density of solid phase, about 2.6 [kg*jm
Vi is the volume of soil, in this case 2500000 im
dQ is the change of the pollution amount in giveiharea, [kq].

*An example about the measurement or monitoringaton of this results*:

Let the soil water content be 0.2. Based on ther@taron curve if the equilibrium
solution concentration increases from 2 mg*ito 2,1 mg*dn?, the EBC is 0.35
dm**kg™ .The change of the total isoproturon content is K. With the same water
condition and isoproturon buffer function if the uddprium solution concentration
increases from 4.5 mg*dito 4.6 mg*dn?, the EBC is 8.18 ditkg™. The change of
the total isoproturon content is 21 kg.

To the contrary, let's suppose 20 kg*hisoproturon added into the soil, presumably as
a plant protection activity. If the original eqbitium solution concentration was 2
mg.dn?® it is increasing by 2 mg*di i.e. 100 % increase, but if the original
equilibrium solution concentration was 4,5 mg*dith would increase by 0,1 mg*dm
i.e. 2 % increase. Based on these results we radsfine our original contamination
assessment methods to avoid even a magnitude &moaddition to the equilibrium
solution concentration measurement the EquilibrilBuffering Capacity (EBC)
function for assessing the real amount of contangta
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