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ABSTRACT

The chanee of any component in soil-solution-resim system has a sienificant effect on the amount
of phosphorus soroed by resin. The effect is caused by the disteibution of P at eguilibrium in each phase
of the system. The amount of phosphorus retained by soil or remaning in soal solution may not be
neelected.

The distribuiien of phosphorus in soii-solution-resin system may be described by the combina-
ton of balance cquaton and adsorpton isotherm:
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By this equation the real amount of desarbable phosphate (Q) may be obviousiy determine.

ST s the amount of souf suspended i 100 em? of water indicatune the ratio of sed @ solution.
The term desceribing the amount of phosphorus sorbed on the soil may be maodelled by the Lan2muir
isatherm of parameters A" and "K' The BET isotherm may be used for the phosphorus sarption
uf the wn exchanue resin. 50 with the help of P,—the amount of phosphorus sorbed by resin—ihe
phosphorus content of equilibrivmesolution (o) may be determined. The model was succesiully apphed
fur several soils of Huncary, with different amounts of resin and extreme rauoes of soil | solution.
On the analooy of the above menuoned studies soil-solution system may be descnbed as well,
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OSSZEFOGLALAS

A talaj-oldat-gyanta rendszerben barmelvik komponens mennyiséeénck valtoziatisa jelentdsen
befolyasolja az oneseréld gvantaval kivont foszfor mennyisenet. A hatas oka az, hogy egvensily
esetén a foszlor a rendszer mindharom [dzisiban jelen van és a taiajon maradé, illetve az uldatba jutd
foszfor mennyviséee nem hanyacolhato el a grantin megkdtott foszfor mennyiséeéhez kipest. A talaj-
oldat-pyanta egvensiivi rendszeroen a foszior megoszlasa leirhato a meérlegepvenlet és aszorpeics
Iroterma kombindldsaval,

R T A
TQ =P, + —K/e C

Ar Dsszeflpedssel a Q korerigdlt deszorbedlhatd fosefor mennyisée exyértelmien meshatiroz-
haté, T 4 100 mi vizben szeszpendait 1alaj mennyiséee — a talag : oldat arany kifejezsdje. A talujon
meekotilt fosefort feird komponens A és K parameéteri Langmuir izotermavai modellezhetd, Az ion-
cserelo pyanta foszfor meckotésének leirdsara a BET jzoterma hasznalhats, Ezzel P,,. — az wncserélo
eyantin meckotid fuszfor — ismerctében az cldatban levd exyensulyi foszforarialom (c) kiszimit-
hate. A modetlt eredmenvesen alkalmaziuk hat kilbnbazo magyarcerszigl alajon, kitlinbdzo gyanta-
mennyisceek és szélsoscees 1ala); oldat arinyok mellen. Anuléy modon lerhato a talag o oldat
TETIUS AT 1Y,

INTRODUCTION

The Tow solubility of phosphorus compounds and thetr strong sorption on soil
mitke important to study the availability of soil phosphorus uand the further deveiop-
ment of soil analitical methods. Among the numerous soil phosphorus methods the
most perspectives are the physico-chemically explanable methods madelling soil
phasphorus availability,

According to one ol them, root phosphotes uptake may be modelled with phos-
phute sorption by anton exchange resin. The form of the method so far adopted is not
cnourh (Burrow and Shaw, 1977). The results of the determination are highly effected
by several fuctors. One of them is the quantity of soil phosphorus which may query
the possibility ol standurdization of the method.

The method was introduced by Amer et ul (1935, Chlorid saturated strong-base
anion exchangee resin (Dowex 2) was used. | cofl sotl, | g of ion exchanee resin and
00 cme of water were used for studies. The ion exchange capacity ol | g of resin was
found much higher thun the phosphate supply of 1 g soil. According to Amer
(1932} concluded thut resin could sorb all the 2mount of phosphute supplicd by soil.

Cooke (19633 and Hislop (1Y68) worked on further development and standardi-
zation of the method. They proved. that the relative amount of soil, resin and water,
the ratio of soil ; resin surface, the temperature of the suspenston as well as the period
and ntensiiy of shaking hichly effect the amount of phosphate sorbed by ton exchange
resin. Consequently the values of these factors have to be kept constant. But Hislop
{1968 found. that in some cases the amount of resin also mav be a limiting factor
ol phosphate sorption.

According to Burrow (1977) phosphuate concentration in the equilibrium solution
signigeantly affects phosphate distribution in soil-solution-resin system. The starting
point of authors mentioned above as well us of Amer ( 19321 was that at equilibrium
the phosphat concentration of solution miy be considered as zero. If it was true

-according to Barrow  the umount of phosphate sorbed hy resin would be propor-
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tronal to the quantity of desorbable soil phosphate. Wheras he found that the amount
of phosphate extracted by resin from soil may be not proportionally, if the quantty
of soil phosphate is large.

The phosphate sorption of resin as well as of soil reach equilibrium, consequently
the phosphorus concentration in equilibrium solution even theoretically mayv not
be zero.

The equilibrium of soil-solution-resin system is characterized by the distribution.
of the quantity of desorbable soil phosphate (Q) between the three phases:

Q = Pgr +Pm|ution "!‘pmi! I{”

The amount of phosphate sorbed by resin (Py) depends not only on the quantity of
desorbable soil phosphate ((Q) but amount of phosphate actually retained by soil
(P.ou) and the phosphate in the solution (P.,,,..,) should be taken into account to.
On the base of this experimental and calculated data Barrow (1977) emphasized that
the amount of pshosphate extracted from soil depends on several [actors as the qua-
lity and quantity of resin applied, the ratio of soil: solution and the amount of soil
phosphorus reserve.

MATERIALS AND METHODS

A chlonide form, strong-buse anion exchanpe resin (Varion AD) was used. 0-[10 ¢
ol soils were suspended in [00 cm” of distilled water with 0-4 ¢ of resin in bottles.
The suspensions were shaken for 0.5-48 hours. After shaking the resin was separated
rom the suspension by a nylon sieve (mesh size 0.3 mm), and washed with distilled
water, Then, alter addition of 20 cm® of 0.5 M Na.SOy it was heated in water bath
for 43 minutes. Then ‘the sofution was added into a 30 em” calibrated fask, while the
resin wias heated for further |3 minutes in water bath with the addition of 10 cm? of
0.5 M Na,50,. This solution was also added to the Oask. The resin was washed over
again with [0 em* of 0.3 M Na.SO- and this solution was also added to the tlask. The
amount of phosphorus in the collected solutions was determined by the Mutphy and
Rilev method { [462).

The model was used succestully for several soils. In this study the application of
the model is shown on two soils. One of the soil is an acid clay soil from Haidu-
boszormény while the other is a calcareous sandy soil from Orbottvin. Their phos-
phorus contant was 8.8 and 5.1 ppm by the Olsen method and 21 and 27 ppm hy
ammuoniumlactate-acetiate extraction method.

Deserption studies were conducted on soil samples treated with Gand 10022 P ¢
ol soil. and incubated at 607, of water capacity for one year.

Three sequences of expertments were conducted :

— The study of adsorption on anton cxchange resin (Varion ADJ;, |, 2 and 4 2 of
resin were shaken with 100 em® of soluton containing 30; [00; 200; 1000 und
2000 g of P tor 16 hours. The amount of phosphate in solution and on resin wers
determined.
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The study of desorption in soil-solution system; In this experiment different
ratios of soil: solution were adjusted. The samples were shaken for periods of
0.5, 2, 24 and 48 hours in two replications. For adjusting the different ratios of
soil:solution 0.1, 0.5, 1, 5 and 10 g of soil were added to 100 cm® of water. In this
way the ratios of sail: solution varied from 1 : 1000 to 1 - 10. After shaking solu-
tions were separated and their phosphorus content was determined (Table 1.).

Tunie 1. Table 2.
Desarption of phosphorus in soil-solution Desorption of phosphorus in
£vsiem sait-solution-resin system.
Amount of P desarbed mom saiis j | Amountol Psorbed by | g resin
Sanl: (e Blg soil) Sail: | (ks Pig sailh
salution Shuking —_— salulion Shaking —— ! S e ===
raa {hours) Soil sampies rotio {haurs) Soil samples
g 100 emr? R e Sy g0 cm! - SRR = Sy -
W 1908 340 340000 _ | P20 190100 0 340100
0.1 0.5 1805, 53.30! 940 2975 0.1 ' 05 2670 58.70|14.75 41.65
2.0 2670 66,40 (1513 4620 20 3063 TAL0| 17.45 5220
240 21501 74a0 1930 67,55 2300 4340 110.70 2770 65,30
4h.00 25200 7555 12050 HT .43 44.0 | 4950 122,25 2525 Ta4.40
.25 0:5 1244 42p4 | 722 257 .25 G5 D15y 4674 774 21.02
200 14 TA AN O 100 35 200 1478 6245 7o 14 %
900 L3857 96 (520 5454 240 24462 ¥33548 1922 A5 4n
4500 TEal) 55340 1602 8354 480 2272 BT840 1752 73170
.2 0.5 100013739 Sad 25 0.3 .5 945 INIH ) das 2325
200 W se 40770 709 36 7 20 1312 4571 7.27 3110
240 832045 0 SRt 47 5 240 1945 TR4l 1565 &1.03
480 Y31 4706 1106 48 39 450 1461 TA30 1663 496
.4} 0.5 6.0% 2945 4 (8 2.2 1.0 35 7.37 32a6 326 2132
24 2l 3108 4 % 2 oNK 2.0 1037 47810 633 3338
240 6400 3543 676 3474 240 1563 TLe9 1275 51.4%
G 1) 6.55 3544 T80 3722 450 1554 7424 12852 61492
50 0.5 .54 1363 i.258 1243 540 .5 282 177 200 1450
2.0 a0l 14 sal [.58 1364 2.0 Ae3 33 a0 403 24 07
244} sl 16,30 .64 1645 2400 4. RSO d.e4 4323
4 () .66 [fidn 1l IH.43 dndl 1600 A4.09 A 47 04
1.0 0.5 1.0 Bola Oosd %31 10,0 (.5 237 s 149 (206
2.0 OUA S0 077 sosh 20 . 493 2037 3is T3]
244} 1.0 997 076 1015 244y 1235 3203, KAY 3H.AZ
4.t L2530 wean 079 102D 4na sy 3425 T.79 0 44 0w

Fhe study ol desorption in soil: solution: resin system: The experiment was
simtlar 1o the above mentioned experiment in soil: solution system, but | o of
Varion AD ion exchange resin was added to each of sail-solution combinations.
After shaking the resin was separated and the amount ol phosphate sorhed by
resin was determined (Table 20,

The main wols of modelling were nonlinesr FERICSSION Computer programs lor
Commodore-64. These seli-developed programs were writien by the application
of stmplex iteration wlgortem. With the use of this stepwise procedure the para-
meters were determined at which the sum ol square of the deviation of messured
and caleulated values were minimal.
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RESULTS AND DUSCUSSION

The equation (1) introduced by Barrow and Shaw (1977} forms the base of the
model. First the single terms should be analised. The term of P., ., may be calcula-
ted from “Pg” provided that the formula of Py = (R(P.oien) 15 obtainable. If the
formula of P, = {(Puian) also would be known the amount of P,,; could be
given the help of Pyon substituted from the inverse function of Py = [(P.uiudon),
which is Py = fR(Pr). The inverse function is available after changeing the
dependent and independent variable tn the original function. It is usually signed by
the index 1. The transformed function (1) is:

Q = Py =I(Pg) +IE-(PR)] (2)

Consequently Q7 the adsorbed phosphorus on the soil may be expressed by the
phosphorus sorbed on the resin. For this the shape of the functions =™ and “f, " is
necessary to know. The parameters ol the functions can be determined from the
equation (2) with the help of sufficient experimental data.

The dewermination of Py = fol Powiond fUtiction.

The function can be characterized by saturation curve. According to the litera-
ture two models are proposed. The model supeested by Barrow and Shaw (1977)
deduced Trom chemical equilibrium, while Taylor (1968) offers 4 model deseribed by
BT sotherm. For w good chotee it 1s necessary mathematically analvse the models
and then the chemical meaning of them should be determined. Hercupon may be
studied the goodness of the 11t of the functions to the measured data. Namely by
the help ol goodness of [itung only can not choose the adequate model becouse
duferent tunctions may presen tthe same shape 1n a given interval.

For the demonstrative comparison, the functions offered by Burrow and Tavior
were simplificd, becotise in the interval of our study only a slicht proportion of the
resin capacity was utilized.

The equation introduced by Barrow and Shaw (1977} was deduced from the
chemical equilibrivm of phosphate linkaze with one valence.

Resin—CH—-1H,PO7 — —_ Resin—H.PO, = Cl-
[CI7]-[Resin—H.PO] 3
S SR {
[HLPOT - [Resin —Cl]
In the eguation (3) the elementary catton unit of the resin was designated.
As the result of the deduction Barrow gives the [ollowine equation Tor the umount of
phosphate adsorbed by resin 4Py ):

Pe = 1RV (Clg, =Py K (4}

where "¢7 s the Koncentration of phosphorus in the solution of =¥V 7™ volume: "R ™ is
the ameunt ol the resin: Ul s the il amount of C sorbed on the resin us the
capucits of resine U7 s the cquilibrium constant [tom equation 13). Takine into
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account, that “R™ and “V™ are given and the amount of phosphorus sorbed on resin
compared with the capacity of resin is negligible (Cly, = Pp), these parameters may be
combined into one constant:

k' = JR.V.Clg /K
Therefore, Eq. (4) takes the form
Pr :k’-}"c [5}

The base of deduction was that phosphate ions link with one valence to the ion
exchange resin.

According to Tavlor (1978) in the case of less saturation as in the studied interval
as well, phosphate ons Jinked mainly by two valences to the resin surface. Tuking it
into constderauon deduction s

2.Resin = Cl+=HPO; ™ = Resing, = HPO,+2°Cl™

~[CT P fResing —HPOy]
~HPOT L [Resin—Cl- |

4-[Resing  HIPOY Y
K. [Resin—ClLJ*

K, (Cl-] = 2. [Resing  HPOy|

(HPOT—] = (6}

Since only a small puart of the capacity of resin is utilized, [Resin ~CH and its

squire may he cansidered constant; k™ = 4K, - [Resin—ClJ*). Alter the transforma-
tion of Fg- (6 and substitetion of K7 using the ¢ = [HPO] 7] notation::

Using the power form of Eqg-(5) and (7) the amount of phosphorus sorbed by
resin can bhe expressed os

Fe = kgt P = ke (5)

It s stmilior to the formula of Freundlich empirical 1satherm:
P[{ = R.gn e

Whers "' s @ parameter depending on the type ol linkave ol phosphuate ions, In
this case “n” was 2 or 173, In solution-resin system (it law equilibrium concentri-
tion) the cquilibrivm distribution mizht be described by Freendlich sotherm. So the
tvpe of linkage muy he determined by the parameter “n” resulted from the caleulu-
tions. Howeser in the sume svitem the type of linkage, as well as the vajue of “no
chanees depending on phosphute saturation of the resin { Favlor, 1978). The value of
“ncoutd be estintated only as a constant, consequently this madel is not an udequate
approach for resin=solution system. The probiem is the same in soil-solution system.
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The model described by BET (satherm,

Taylor (1978) described the alteration of phosphate ion linkage with one or two

valences by the BET i1soterm:

—] T
| I 1
g P

where Py represents the amount of phosphate sorbed by resin, “b™ 1s constant, ¢
represents the phosphate concentration of the equilibrium solution. “A™ s the value
of saturation in the case of bivalence linkage: “c¢,” is the solution concentration when
the active places on the resin surface are saturated with bivalence linked phophate lons,
The value of o,/b being the quotient of two constans 1s constant too and it 1s indicated
as "B, Taking into account the amount of the resin "R™

R-A |
Py = £ R g g o {11y
C B
] - |25
Cy C

In this case of low equilibrium concentration if ¢ = ¢, than ¢/c,, ~ 1. The resuitas for-
mally similar to Langmuir isotherm. On the base of measured daty the goodness of
the fitting ol the caleulated model is shown in Fig. 1.

The relation of resin-solution system with the caleulated parameters 1s:

P HI6E- R | (12}
L l c 630 2
[20.6 G
?ﬁ!m;) p
1750 /
A 5o A
// .-f""’f HU e
.,-H""-P‘-F
e a ___.--"r‘
- 2
PE -
- I .
' / ! \\ Pogif =-¢
= 1
'}4 q -._...L-...._.,-.._,\_\_.__ e
. tiug NG oT 0
0 w0 Ce
Fre. [ Distributon of phosphocus inoresin- Figo 20 Distabution of phosphorues inosoal-solu-

soHuten sWEIe. Lo Systerm gt constant raln
A

-k

El

Poequilibriam: o cgualibnans:, P -



124 Bull. af the Univ, of Agric. Sci. Godolld No. 1. 1987,
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The determinarion of P = S0 ueen) friction.

Phosphate wons on soil surtace as well as on resin surface  link to the
positively chareed positions at low equilibrium concentrations (alwuys it is the situa-
tron at desorption),

The multivalent cations (Car=. Fem#* AlF =+ (linked to negative posittons ol
soll silicates adsorb 17, HCO.S, O dons to therr free valences. These 1ons may be
repiuced when phosphate tons are present. Deercasing phosphate concentration ol the
solution the exchunee proceeds to the opposite direction -thus the sorbed phos-
phates are desorbed, In soils compared with resin this sorption positions are very
heterogenous, and the phophate lons may be sorbed also with other mechanisms.
Therefore it 1s difficudt to describe the sorption process in a wide interval of equilibrium
concentration. So the adsorption may be modelled by the sum of various Langmuir
isotherms, although the two surfice Langmuir isotherm may already give sufficient
result. (Osztoics, 19831 In the case of desorpuion at low equiiibrium concentration
only o part of the curve 15 used. so the seccond Langmuir isotherm may be neslected.

To cishorate the madel two relationships should be taken nto consideration.

I'he first (s the adsorption -desorption isotherm, where the Langmuir isotherm
15 used (Olsen, (Y37 Osztowes, 1984

Where “A” reoresents the adsorption maximum: “k™ 15 constant. The second
cne 18 the batunce ecquauon: (Burrow and Shaw, 1977).

‘:'4} ) [}'-\'I| ) P'\."I:II:.II'- E |L1;I
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The equation expresses that the soutce of the amount of phosphate retained by
soil (P ) and the amount of phosphate in the equilibrium solution (P, ,..,) is the
desorbable soil phosphorus (Q).

In the study 100 cm® of solution was used so the concentration {in g/100 cm?) is
equal to the amount of phophate in the solution (¢ = P,iuion)-

By the substitution of Eq-(13) in Eq-{14), and taking into account the amount

ol soil (T) it gives the equation of phosphate distribution in soil—solution system:

T-Q = !;}%é +c (13)

Plotting the two functions the section of the isotherm curve and the line of
Pioit = Q —c gives the mathematical solution at equilibrium (Fig. 2.).

The effect of the change tn soil: solution ratio is shown in Fig. 3. Q refersto I ¢
sotl.

The equation (13) solved for c:
A =T+ T-A) =K T OET-A = T-Q-K
c= _ o N . S tlse 25 (16)
2
There are two possible mathematical solutions but only one chemical exists, calculated
sith the posttive value of the square root.

Shakmg of the dilferent amounts of soil with water till reaching equilibrium gave
patrs of values T -c. From these pairs of data were determined the parameters of the
function { [6) with ninlincar regression analysis. The results for two soils are shown in
Table 3. Becouse of the interaction between parameters “A" and k7 their values are
not reliable. The values of the adsorption maximum were found to he o low. It is
possihle becouse the measured values are far from the maximum. In this interval
Lanemuir isotherms plotted with different, but appropriately choessen A ~ K para-
meter pairs are the same. However the value of () is related to the shape of the iso-
therm and not to its concentrate parameters.

In Fig. 4. the adsorption 1sotherm and two balane equations P = Q — ¢ for 0 and
100 Q) fevels of the soil No 19 are shown.

In the figure 1t s shown, or it can be calculated from the funcuon that by shak-
g of 1 g of so1l with FIO em® of water until equilibrium. the concentration of the
cquiltbrium solution 1s 6.1 and 37.3 wg P/LUO em? in the case of samples 1970 and
L9 LO0 respectively. At equidibrium -as it 1s shown in the figure —rouchly the same
amount of phophorus remain on the soil which s neariy 30 of the actual ) value.
This laree amount may be deereased by diminishine the ratio of soil: solution but it
remiins constderithle,

This amount cun be determuned by the model so the error mav be climinated.

Determinaiion of the eguaiion of sofl-soluiion=reson systen.
By substtution ol (133 Ey. in Eq.l.:
T-A

. = Plpete T B
T T (17)

U Nuallenn
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“T" is the given amount of soil; Py, the amount of phosphorus sorbed on resin
is the measured parameter, “Q", “A" and “K" parameters have to be determined
similarly as in the case of soil-solution system. Mothing but variabie “¢”, the equifib-
rium phosphorus concentration of the system should be determined. Taking mto
account the stipulation of the independency of adsorbents it may be determined from
the value of Py by transformation of Eq.(11}:

= R'_ i r —Pg _‘5"'_[_-}_1'{_' Bicy) ﬂ {_R_ijPRTPR_B_L_”}'_-il_ "o Bicy (18)

Equation (18) can be substituted in “c” of Eq-(17) Ag, B and ¢, parameters
have heen determined already in resin-solution system, “R™ the amount of resin Is
given amount, so parameters “A” K™ and Q" of the model can be obtained by
regression anaivsis.

The compiete function will not be shown here becouse it would not be perspi-
cuous enough. The equation may be given also by algoriim,

The model of the resin-soil-solution system is given by Eq-[7 and ls. as
foflows: ~¢” equilibrium concentration calculited from Eg- 18 is subsututed in the
Eq-(17) 50 it gives the compiex model. While this model is valid only for equilibrium
systerm, measured data shouid be extrapolated to equilibrium. The extrapolation wis
made by the equation of the sum of 3 lirst order reactions modilicd by I ileky (19805

Pp = A+ Aaf] —e~katy L Ayl — ek (19
The parameters of sods No 19, and 34, resulted from the caleulation are histed

in Fabic 4. Stmular resuits were obtained for € in the soil-solution system { Tuble 3.,
Lareer diflerences were found between Q values determined by other methods.

Talic 4, Tubde <.
Calculated parameters of the muode! Calculated parametors of the moded
for sotl=selutien svsiem fur suil-resin-solutien system
& ke L) [ A ke 0} 5
S0l . B B e @ 0 W N Sumi .
P P e Y TS LF-¢ L R 101 g Py
sl cmlroap P sl S0 Yoemtioe sl
(90 1171 1.5 [3.3 L. 19 0 hE S 2EhA) 1h.1 5.0
aLan 1171 S Fi P B 16 ed o 2EL0 b 5.0
344 RS 51.0 2.6 0. 0 5 2 LR 1.4 2
LR nLS 1.0 61.7 0.4 3160 32 Aspu 632 5.1

The distribution of phosphate hetween soil, solution and restn may be studied on
the base of the model. Fig. 3. shows the distribution of the rutad 547,85 g desorbable
so1l phosphorus of 10 2 sotl in the case ol sample Noo 19, ([00-[00em® solution L
resin svstem. Phosphate measured on exchunee resin appears o be only 647 of the
amount of Jesorhahle soil phosphorus (10-0). The residual 36 1s in solution and
retzined by sorl. This svatemauc error may he reduced by the deerease of the amount
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of soil. In the case of T g of soil only 14" phosphate remains in the solution and on
the soil. However, decrease of the amount of soll feads to an increase of the possibility
of chance error derived from measuring difficulues.

The approximations with the model proved that the desorbtion of soil phosphate
muty be deseribed by one equation. The parameters of the cquation are not inlluenced
by the ratio of sotl: solution or resin: soil: solution. The effect of carlier phosphorus
treatments appears to couse differences only in values of actual quantities of desor-
buble soil phosphate (). Consequently the Q value assumed by the model 15 uscelul
for characterizing the phosphate supply of soils.

COMNCLUSTIONS :

The results of the study support the statement of Barrow and Shaw (1977} that
phosphite sorbed on resin (Py) s less than the quantty of desorbuhble soil phosphute
((}). The deviation is larzer in the case of sail with laree quanty of phosphorus and
it may range to 30-30" . This Jack 15 due to the distribution ol phosphorus in all of
the three phases of soil-solution-resin svstern at equilibrium. The phosphorus retained
by soil (P, 3 and in solution (P 0.t 18 not negligible comparmp with the amount
ol phosphate sorbed by resin.

{:;) = pﬂ.r::.ln - Punl el P:.c:lulinn-

The error caused by the deviaton may be corrected by the adoption ol the
adeguate model.

In the study i was found that phosphorus sorption of the resin may be modciled
by BET isotherm. while the desorption of seil by Langmuir isotherm. [n soil-solution-
resin svstem the chance of any component has significant elicet on the amount of
phosphaorus sorhed by resin.

(jt
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It was found, that the modcl is equally appropriate for 1/10-1/1000 ratios of
soil: solution. It proved that desorption proceéds in the same way in this wide inter-
val. Dilutions did nottreesult such disaggregation which might have yielded further
quantity of desorbable phosphate. However, the validity for the narrow soil: solution
ratio leads to the conclusion that @ determined by the model is valid for moist soil
as well, when direct determination is not possible becouse of technical difficulties.
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