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1, ITNTRQODUCTION

The: ¥erm "micromatrient (Yron, manganese, zinc,
Copper, boron and molybdenum) has besn coming imbo
use to signify plant nutrients thet are essentiasl to

plants but are needed only in very small amounts.

It was found that copper and zine deficiency
ugually occurs in sandy and calcarsous soils of Egypt.
For this reason: both coppet and zinc has been chosen

as the object of the present investigation.

dpplication of soluble copper and zinc to soils,
either alone or in conjunction with other conpounds,
as insecticides, pesticides and fungicides as well as
trace elements, fertilizers has bzcome more com:or.
It is well known that the availability of these nutrients

to plants is governed by adsorption reactions.

Moreover, Uie studies of coprer and zinec soli-
bility in soils are in agresment vith the general
tendency o°f these nutrients tc Porm a rumber of crme-
pounds of low solubility., Their preeipitation ac
hydroxide, carbonate or phosphate could reduce their
soluble form in soils %o low levels but the few data
aveilable indicate that such reactions do not setis—
factorily accou t Tor the extremenly low concertre-
tions required to induce their deficiency. Recent

infarmation indicabe that adsorption reactions eould
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reduce copper and zinc solubility to deZiciency levels.

Such adsorpbion reactions may occur on many btypes of
surfaceg includinzg c¢lay minerzls, lime minsrals and

organic matter,

The object of this work is to determine the adsorp-

tion rate of conrer and zinc on c¢lay minerals and soile

&)
[

as influenced by time of rezciion, pH the madiz, king

of nutrient sz2lt used as well as ifs concentration. In

ay

addition, the releszse of prs - rebainci copper and/or zinc

from ¢lay minerals and soils was also studied in order Go
throw some light on the naturse of their adsorpticn and Vo
find cut whether adssrption processes are subjected to

$ s lie

cide rezotions which may lead to sitller Termanent Ilizrg-—

tion or relcase.

e e e e St e i
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Cu** retenticn, whilist the conversion of H - soils %o
Ca ~ soils showed a higher Cu™ - rogention than the
original soil, 3Besides, agreate portion of She Cut¥
retained by these samples existed in the exchangeable

forms in comparison to organic soils,

Studie T Lal et al (1971) showsd rather high

n
o]

copper fixabion by soils from CuS0,, the fLixation

being higher inm Zoam Shan in silty lcam.

Mclaren and Crzwford, (1273) showed that the
adsorption of copper by soils and soil constituents
conform to the Lansmuir eguation. The investigated
soils were found to have specific afsorption maximsz af
PX 5.5 of 340 and 780 ug™L. They also Tound bhab
adsorption naxima for soil conghizuents ware in the
Tollowing order manc:rese oxides > orzanic matter s>

iron oxides ™ clay mizeral.

-

2.1.2. Adsorption of Copper bv geh2 clay mirerals

Ariipov - TareSaef, (1947 a) novel that outY is
retained by soils and ¢lays in Swe formsg :- exchan; e~

able and chemosorbed, Montmorilloms se clays and scils

righ in organic matser tie up Cut* much more rigidly
L o4 - . .
and Mg**, However in the case of montmorille-

nitic olays the rigidity of adsorption is reversed.
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Menzel and jackson (1949) studied the sorption

of cu** by potassium saturated montmorillonite and
kaolinite, and menvioned thaf, the sinmple exchange

of cupric ion for potassium ion sorbed on the minerals
occurred only in =2¢id diluted copper solution. The

"' ions released from hydroxy cupric ions which are
+

4

T* dissolved

buffered, 5o =2 limited extent, by
from the clays, The hydroxy cupric ions sorbed were
shown by the release of less X" than Cuf+ sorbed

accompanied by a pH decrease. Their daba showed thet
more meg. OFf copper were sorbed by the clay than ihe

smounts of potascium released by a mechanism of lattice

building on the clay crystal,

De Mumbrum azné Jjackson (1856 b) using infra-red
h

replacement ¢
of twe clay by coroer. Their evidzsnce was advoceied
by sreating montmor’llenite with copper whaich resulted
ing decrease anou~ted 5o 2.8 A hedroxyl intensity

. - N “ P o - T T e
(smounting %o 25 ) zelative to Co 7y K and I - clars
used as stendard proving areaction with octahedral o

in the layer silicatesgs.

Mitra gt al (1955) investigsted the exchange

++
a

s - 4+ . .
regctions of Cu++, c , XK, and H'Y ions with variouc
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clay minerals in aeid systers. The¥ found that coprer
adsorption froxm Cu SO4 solubicng wag mucn greabter DY
montmorillonite thazn by ¥aolinise., Mascovite and

riotite adsorbed vory little aurt, The relezse of e
ions was ‘ound 5o excesd thatb of cut¥

M +
smount egual Lo the H

adsorbed, The gmount of Cu
adsorbed by K - clays exoeeded the x* relesged, indcat-

ing She probable uptake of (Cu O 7t

Rir-wood [1955), Heyderann (1959) and Richardscn

=

O

- : I b [ —
and Hawkes (19580 mentioned thal 7T ig Yne most

strorzly pownd cabticn to colay minerals an’ silicate

~irsral surfacez according to the Treundlich zdscr

Stuiies o7 cmlev et gl (1962} wevesled Thet Tn2
actscrphion enalniy 5T o metgl Iomg VLT ~erTcnite
were zs folios i A2 oty . >t ., The
exchanzs ConoTUnLLL IOT it g oot ericd owirg o
tva ‘otzpodrmaslt rzsure of The fiecmticn sites In

> s oy m o 2 —-+ "'-“L+ "‘1-++ = 'V\'>\++
4 cpuilibhriwn tonsbants for A5y -1 s v R ale!
] - K A 5 - [ Tt N -
decragsed with Jecreasing LOT »on c¥ wa sgolu
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2.1,3 Adsorption of zine by soils ;-

Zinc has been recognized asa trace conghtituent of
various minerals in s0il, Powers and Pange(1947) ang
Mischell (1955) reported that zines occurs in ferromasz-
nesium mineralsy chiefly pyroxens and nagnetite in hasice

rocks, and biotite in aeid rocks.

Jones et al (1936), Hibbard

(1940), Brown (1950)

and Nair et al (1959) reported that zinc is knowr to
exist in fthe 50il in three forms, water soluble, rep-
laceable and nonereplaceable. Soile vary widsly in
their zinc Supriring regardless of She esmount of zine
Present in non~replaceable form, They also found that
some of the avallable zinc is undoubtedly hels 23 casion
ol the exchange naterials, both clzy ang Organic material

iIl sOilS.

fright ef 8l (1955) and Throme (1957) demonsiwszbtes

F Y N I P Y S e gy e S 3 ~ =S 3
that the adso-ntion rzactions could rsivcs zins soluriligy

to the level of ‘eficiency,  Such adsorviior reaction car
Cur on many Sypcs of surfaces ireluding elzy mirerzis,
Qrganic matfer cclloides and lime minerals, the strongess
adsorpfion of zinc taleg Place on suriace of high mapne-
glum saturated. They alsc stated thet zixe sclubitigy ir
soils stards in asreement with tre general teudency of

this element to form 2 number of compounds of low
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