Example: Write the lour quantum numbers of the last four electrons
in the vanadium ion V ' ' atomic number 239
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Lecture: Assistance Professor Thana Yagoub Youssel

Periodic Table of the Elements

Periodic table: A fable of elements arranged by elements according
to the increase of their atomic numbers and contains 8 groups
(Vertical) and 7 period (Horizontal).

Equivalent electrons, the electrons in the external energy
levels, determine the physical and chemical properties of the
element. Classification of elements depends on these properties. The
clements can be divided into four groups depending on the type of
secondary level s, p, d, f.

1. s-block : The elements arc located to the left of the periodic table
and include the groups IA, A and end the electronic
arrangement at the secondary energy level ($) except helium
where it is placed with the noble elements in the far right ns

and Tl represents the main outer shell number as well as the
periodic number and the main quantum number.

o . T

”Nﬂ :[‘mn-l _SS 'ft-_-: E:-""_'-’f{v{,
S T blag)
. S
S-black
| P-hblock
A-block 1
ns | nsnp
| |
B C-block
nsn-v ¢

1.-"‘-""

L




2. p-block

Which are located at the right of the periodic table. And its

electronic structure ends at the secondary level (ns np) and includes
six groups ITTA, IVA, VA, VIA, VIIA, VIIIA

n represents the last shell number as well as the period number. The
number of the gmup equals the sum r:-f electrons ns np
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3- d-block

These are metal elements that terminate the electronic
arrangement NS (n-1)d and are called the main transition elements,
which are located in the middle of the periodic table
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electronic arrangement ends at the secondary level ns(n-2)f and is

Vo) e called internal transition elements, m-;ludlng larkidSs _:i}ld lactinides. anth anids
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The lanthanides contain 14 elements, 1:asfhm:h are elements of the sixth

period and include elements with atomic numbers from 57 to 70, not
gmup found for E:Iemems of the lanthanides
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The actinides include 14 elements, the ¢lements of the seventh
period, n = 7, and the elements with the atomic numbers from 89 1o
102, not group found for elements of the actinides.
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Impurﬁtant Notes:

1- Within a single period, the number of the main quantum n is
constant by increasing the atomic number and changed of

quantum number for ms, mé, and ¢,

2-Within the same group, the main of the quantum number n Veries
by inercasing the atomic number and stay the quantum number

of ms, mé. £ is similar to the elements of the group. Therefore,

the elements of the same group are similar in chemical
properties and their effectiveness change with the atomic

number. L-".:'"'I-"'[:R nl 2 T c r Y
3-The electronic structure 15 supposed o be

But the rapprochement of the 5f and 6d energy level, the

electrons in all the actinides clements enter 50 and 6d at the

same time, so all the elements of the actinides are abnormal in

3. i
«lpm ASTAPS
4- Noble gascs are the elements of the group VIIIA (VIIT) ns np
and the helium clement and the outer shell is saturated with

therr electronic order.

electrons and helium 15,
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- Abnormal in the electronic arrangement where d° is half saturated
so these elements are more stable
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Where d'° is saturated 50 these elements are more stable and be less
cllective,
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Some periodic properties of atoms
Shielding constant

The effective charge of the nucleus (the nuclear charge): This
15 what any clectron in an atom feels from an actual attraction by the
nucleus.

T

Fel
The effective charge of the nucleus.is denoted by the letter 7 *

and given by the relationship
LE=F -8
S = Shielding constant

Z = atomic number

To calculate Z * we need value § ...
3 1s caleulated for electrons, s, p, differently than electrons.

In orbital (d).

To calculate the shiclding constant of the electron in orbital s, p:

L. All electrons in the same shell (same quantum layer n) with the
electron in question are shielded by 0.35.

2. All electrons in the shell (n-1) relative to the electron in question
are shielded by 0.85.

3. All electrons in the shell (n-2) and below the proportion of the
electron in question block a complete shielded equal to 1.

As for the electrons in orbital d and [ are the base,

- The electrons in orbital d are shielded by 0.35 and all the
remaining clectrons to the left of d in the electronic order block a
complete blockage equal to |,
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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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S - 3.80

Z#;Zd’

= §-3:8

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