The Periodic Table

Chapter 5




Dmitri Mendeleev

mDmitri Mendeleev developed the periodic table
in 1869

1. He grouped elements with similar chemical

and physical properties together

_ 2. He arran the elements in increasin
atomic mass.
3. He predicted the properties of elements

not vet di t
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Periodic Table

m Today’s periodic table, the elements are

arranged in increasing atomic number so
elements with similar properties fall in the

same group.
Note: Ar and K both in according to

atomic number, not atomic mass




Periodic Law

mPeriodic Law: When elements are arranged

in increasing atomic numbers, there is a

repeating (periodic) pattern to the
properties. See tables p. 142, 144, 148, 152.




Group Names

mGroup 1 elements — Alkali Metals —

mVery, very reactive metals

mGroup 2 elements — Alkaline Farth Metals —
mVery reactive metals

mGroup 17 elements — Halogens —

mVery reactive nonmetals

mGroup 18 elements — Noble gases —
mNonreactive clements




Transition Metals

mGroup 3 to 12 — Transition Metals
m'Typical metals

mInner Transition Elements : lower two rows

detached from main table
manthanides — atomic numbers from 58 to 71

mActinides — atomic numbers from 90 to 103




mWrite electron configuration of the following
elements. Then answer these questions. How
many valence electrons does each haver Which
group are these elements found in?







Blocks of Elements

S-block elements- valence electrons are filling the s

orbitals- Groups 1-2

D-block elements-valence electrons are filling the d
orbtials- Groups 3-12

P-block elements-valence electrons are filling the p
orbitals- Groups 13-18 except He

F-block elements-valence electrons are filling the £
orbitals- Lanthanide and Actinide




Group

3A 4A 5A 6A TA

2p

3p

Period 2 4!)

5p




Practice

mp.133, 136, 138, 139 and section review p139

mPractice reading oft the electron contiguration
directly tfrom the periodic table.




Coulomb's Law
kqiqpz
= qzq
d

I - tforce of attraction

k - a constant

q - charge on particle

d - distance between partiles




Distance

Attractive forces dissipate with
increased distance.




Shielding

Electrons in the “core” effectively
shield the nucleus’ attractive force
for the valence electrons.

Use this ONLY when going up and
down_the table, NOT across.




Effective Nuclear Charge,
Zeff

The net positive charge attracting
the electron. (Essentially equal to
the group #).

Think of the I’s having a Z.¢ of one
while the 17’s have a Z ¢ of 17!




The idea 1s that the higher the Z.g,
the more attractive force there 1s
emanating from the nucleus, drawing

electrons in or holding them 1n place.




What is atomic Radii?

mAtomic Radii — % the distance
between the nuclei of 2 of the same_

atoms bonded together.




What happens to the atomic radii as
you go across a period?

a];gs oet smaller - because
the Zeff gets larger, attracting

ron cl loser to th
nucleus.




What happens to atomic radii as you
go down a group?

matoms get larger - because
energy levels are being added




Atomic radius decreases
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Ions

mlon is an atom with a positive_
or negative charge.




mCation formed by loss of

electron(s) and has a positive_

charge.




mAnion formed by a gain of
electron(s) and has a negative_

charge.




m]llustrate example of atom,
cation, and anion.




Ionic Radii

m Jonic Radii — piLSﬂlJLQ QS are
maller th ral m
loss of electron —

l_egwms_ﬁ_agﬁuh&
ral in of

electron




m]lonic radii trends:

mGoing across a period — atoms tend
to get smaller -

mGoing down a group — atoms tend to
get larger




Cations

shrink big time since the nucleus is
now attracting fewer electrons




Anions

expand since the nucleus is now
attracting MORE electrons







Which is larger?

O“2or F!

Explain.




What is ionization energy?

Energy it takes to remove an_
electron from a neutral atom




What happens to the IE as you go
across a period?

IE increases - because of an
increase in the Zeff., The
valence electron is held more

tightly, therefore is harder to
remove.




What happens to the IE as you go
down a group?

m IE decreases - because the

ron 1 rther from

nucleus & the attractive force

between the nucleus and valence_

lectr 1Ss1
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Electronegativity

Electronegativity — measure of

he abilice of

lectrons to itself




mElectronegativity trends:
= Going across a period — increases —
the nucleus attr he electron mor

since the Zeff increases.




mGoing down a group — decreases
— b/c the nuclear attraction to the
valence_electron decreases with
distance from nucleus.

Prac P.152 and section review p.154
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Fluorine is the most E,

Francium is the least E,




Electron Affinity

An atom’s liking for electrons —

energy associated with the
addition of an electron to an
atom




Going down a group

EA decreases - The nucleus is
farther from the valence level and
there is more shielding. So the EA
decreases down a group.




Going across a period

EA increases because the Zeff
increases which draws the
electron.




Why is F the most?

Highest Z.fand smallest so that
the nucleus 1s closest to the
“action’’.




Why is Fr the least?

Lowest Z.gand largest so that the
nucleus 1s farthest from the
“action’’.




