FOURTH LECTURE

Complexes

Complexes When cation M* or molecular connects
directly with humic material ( MA ) according to
various equivalent charge and between humic material(
HA) and electron donor (M*) can be formed
Hydrogen ions as Ligand that main atoms or electron
donor common for example , H2O, CIt |, NHs;, F?,
NO:* Se, Ar, Te, S, P, B, Cand N
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Chelates

Which can be formed when connects more than one
electron donor with cation M* as named



Chelates, as organic material formed chelates not
complexes because there are more than electrons donor
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FIGURE as below :



lon pairs

As Adams (1971) defined complexes as lon pairs can be
happened when different cations be closer together

At 5 A or less distance between them with Aqueous layers
for both of them for increasing bonding forces by

Column force

Morel 1983 , classified ion pairs according to H20 bonding
as follow :

A- Direct ion pairs , when positive ions come into contact
with negative ions immediately after getting

Rid of their Aqueous layers
B- lon pairs through a common Aqueous layers

C-lon pairs through direct contact by overlapping two
Aqueous layers of positive ions and negative ions

NOTE1 \

lon pairs carries an excess of Its positive or negative charges
contribute for forming ion pairs



NOTEZ2 \\\

Concentration = active + inactive

Ca*? - Clt---> CaCl !
OR,

---------------------- > CaHPO, *
OR,

------------------------ - CaHpO4’
OR,

-------------------- - CaNO3*

OR.



lon complexes Log K ( stabilization
constant )

CaS04° 2.27
NasSO4 -1 0.72
NaCl° 0.00
KClI -0.70
KSO4- 0.85
Mg ( NO3) © -0.01

According above we can concluce the following :

CaS0O4° at high( stabilization constant ( Log K=_2.27)
referred to more fixed unaffected SO,

More capable to form lon pairs but  NaCl° ( Log K= 0.00
) referred to the least forming lon pairs



SO,

There are three main types of complexes :
1- lon pairs H2O formation

2- Micro — elements Complexes

3- Organo - Complexes

QUIZ:

Q\ How can distinguish between complexes and chelates in
aqueous solutions and humic materials ?

Experimental Lesson
Measuring optical Density for humic materials

With spectrophotometer at wavelength 465- 460 Nm then
At wavelength 660-665 Nm

So, by divided : Es \ Es for fulvic then humic acids that
expresses of optical Density






