The elecironic range for the purpose o calculating the
shielding constant shall be written as follows:
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Example: Calculate the effective charge of the nucleus on the end of

the electron in the fluorine atom, the atomic number equals
97

Answer:
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Example: Calculate the effective chargé of the nucleus [elt by the
tenth ¢lectron in the calcium atom *Ca?

r"l. = -ﬂ = '1.
5 st Ceszzp,8 s 39} 3T s W,
§ EFFalS %2 PO-K5
S»:g,a{g ,-r[.';{:} =Y 45
Note: w -\, = .
ote 2 20-Y.05 |5 .35 oo
All the clecirons to the might of the electron concerned,

whether the electron in question, s, p. d, does not enter into the
shielding constant calculation.
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Example: Calculate the effective charge of the nucleus on the last
¢lectron in the iron atom?
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Example: Calculate the effective charge of the nucleus on the last

electron in the oxygen ion O™, atomic number is equal to 87

: : ) =3 hu;ul
Note: We use 7 atomic number of the neulral state
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778 i
= 3-8
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Example: Find the effective charge of the nucleus on the last

clectron in the ferric ion Fe' " atomic number equal to 267

i - gt 5l ¢

Ty - & 5 u}
% ustas=2p,® W3353P° 3dy” s

c.y %0325 18 ¥ |
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L= IT-%
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%
Periodic Properties
The physical and chemical properties of the clements:

1. Atom radius 530 jké (i}

One of the methods used to measure the atomic radius is to
measure the distance between two symmetric and chemically
unifying % atoms and then divide the distance measured by two,
as shown in Fig., and can thus be defined The atomic radius is about
hall' the distance between two symmetric atoms ol a chemically
united two atoms.

Fig.: Atlom radius 5 40 b8 Lia

It is noted that the elements within the period one less radius
as we move from lefl to right, increasing the number of atoms where
the attraction power belween clectrons within the main level with the
positive charge of the nucleus increases the number. As for the
groups, the radius increases as we move from top to bottom in the
table and move away the external electrons [fom the nucleus, as
shown in Fig.
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2. lonization Energy

lonization energy is defined as the amount of energy needed to
remove one electron from the external energy level of a certain
element of a given charge in its gas state.

Na+ lonization energy » Na +e

In the ionization of the sodium atom, the ionization energies in
the group range from top to bottom. The increasing in the atomic
number with decreased ionization energy for this metal,

The electrons of the outer shells 42Y move away from the
nucleus, making it easier to lose one. In period, the ionizing energies
of the elements increase as the atomic number of the element
increases due to the increase of the positive charge “Within the

Sy,




lecture: Assistance Professor Thana Yagoub Youssef

nucleus and the electrons stay at the same level of the main external
CNnergy.

An exception to this increase is that if the atom has a saturated
secondary shell such as ns® or half saturated like np’, its ionization
energy is greater than the jonization energy of the atom alter which
"N is the largest ionization energy of 0 despite of the oxygen atom
is the largest atomic number of the nitrogen atom , They fall into one
period. Noble elements possess the highest ionizing cnergy because

they do not lose their electrons easily,
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An exception to this increase is that i'the atom has a saturated
9 , : by e arsnng :

secondary shell such as ns® or hall saturated like np., 1s 1onization
energy 1s greater than the ionization energy ol the atom alter which
-|| ' i ' . - _ ' . :
N is the largest ionization energy of *O despite ol the OXygen atom
s the largest atomic number of the nitrogen atom . They fall into one
period. Noble elements possess the highest lonizing energy because
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