Warm Up
1. Which group of elements has
electron configurations ending in

s°? Group 2A Alkaline Earth Metals

2. Which group of elements has
electron configurations ending in

s°p°? Group 7A Halogens



Objectives
TSWBAT:

Identify trends in the periodic table
involving atomic radius, ionization
energy.



Trends in the Periodic Table

Trend #1: Electron configurations
occur in blocks.



Trend #2:
Trends in Atomic Size

What are the trends among the
elements for atomic size?



The atomic radius is one half of the
distance between the nuclei of two atoms
of the same element when the atoms are
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In general, atomic size increases from top
to bottom within a group and decreases
from left to right across a period.
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Ions

Today we will address:
1. Names for 2 types of ions
2. How ions form



Some compounds are composed of
particles called ions.

* An ion is an atom or group of atoms that
has a positive or negative charge.

- A cation is an ion with a positive charge.
- An anion is an ion with a negative charge.



Warm Up:

What is a cation?
What is an anion?



Warm Up

What is the electron configuration of
fluorine (F)? How many unpaired
electrons are there?

Use the aufbau diagram on p. 133 of
you textbook or the blank diagram I
gave you a few days ago.
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Positive and negative ions form when electrons
are transferred between atoms.
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DEF: Ionization Energy

The energy required to remove an
electron from an atom.

* The energy required to remove the
first electron from an atom is called the
first ionization energy.

- The energy required to remove an
electron from an ion with a 1+ charge is
called the second ionization energy.



Warm Up (review of trend #2)

Get a set of blue circles and cut

them out. In pencil write on each
circle which atom is largest to smallest
atomic radius for this set:

Ca, Sr, Be, Mg



Warm Up
Which atom has the largest atomic radius?

K or Se or Br?



Objectives:

TSWBAT

Predict trends in several properties
using the periodic table.



Trend #3

First ionization energy tends to
decrease from top to bottom
within a group and increase

from left to right across a
period. 0 'mcrcasﬂ.é
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Energy generally decreases

Trends in First lonization Energy
Energy generally increases
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Trend # 4: Ionic Size

Cations are always smaller than the
atoms from which they form. Anions are
always larger than the atoms from which

they form.
. S malle ¢



How can we tell which atoms form
cations (positive) and which form anions

(negative)?

Metals tend to form cations (they lose
electrons)

Nonmetals tend to form anions (they gain
electrons.)



Relative Sizes of Some Atoms and Ions

Group 1A Group 7A

62 133
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Trend # 5: Electronegativity

aka Electron affinity
Def: Electronegativity is the ability of an

atom of an element to attract electrons
when the atom is in a compound.




Warm Up:
Which is larger?

1. Atomic radius of Na or CI?
2. Ionization energy of Be or Mg?



In general, electronegativity values
decrease from top to bottom within a
group. For representative elements, the
values tend to increase from left to

right across a period.
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Table 6.2

Electronegativity Values for Selected Elements

H

2.1

Li Be B C N 0 F
1.0 1.5 | 2.0 2.5 3.0 | 3.5 | 4.0 l
Na Mg Al Si P S Cl
0.9 12 1.5 1.8 1 2.5 3.0
K Ca Ga Ge As Se Br
0.8 1.0 1.6 1.8 2.0 2.4 2.8
Rb Sr In Sn Sb Te |
0.8 1.0 1.7 1.8 1.9 2.1 2.5
Cs Ba Tl Pb Bi

0.7 0.9 1.8 1.9 1.9




Learning Check:
Which of the following sequences is
correct for atomic size?

(aYMg > Al > S

b.Li > Na > K

c.F>N>B

d.F > Cl > Br



Learning Check:

Metals tend to

a.gain electrons to form cations.

b.gain electrons to form anions.

c.lose electrons to form anions.
@Iose electrons to form cations.



Learning Check:

Which of the following is the
most electronegative?
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b. Se L S,
c. Na Noo @
d. I - Se
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Warm Up:

Which has a higher first ionization
energy nitrogen or fluorine?



Warm Up

Which has a larger atomic radius
Sodium or Chlorine?



Warm Up:
1. Which has a higher first ionization ene|
Potassium or Calcium?

2. Which has a higher electronegactivity:
Sodium or Cesium?

3. Which is larger: O or O*°?



Practice:
Try textbook

p. 178 Section Assessment
(#16-23)

p. 181 #28-32, 36, 42



#16
How does atomic size change within a

group?
O

How does atomic size change across
periods?

O



H#H17
When do ions form?



#18 What happens to first ionization
energy within groups and across periods?



#19 Compare the size of the ion to the
size of the atoms from which they form.

Anions:

Cations:



#20 How does electronegativity
vary within groups and across periods?

#21 1In general, how can the periodic
trends displayed by the elemenfs be
explained?



#22 Arrange these elements in order
of decreasing atomic size:

sulfur, chlorine, aluminum, and sodium.
Does this arrangment demonstrate a
periodic trend or a group trend?



#23
Which element in each pair has the
larger first ionization energy?

a. sodium, potassium
b. magnesium, phosphorus



p. 181 #28

Identify each property below as more
characteristic of a metal or a nonmetal.
a. a gas at room temperature

b. brittle

c. malleable

d. poor conductor of electric current

e. shiny



#29
In general, how are metalloids
different from metals and nonmetals?



#30
Where are the

alkali metals

the alkaline earth metals
the halogens

the Noble gases

located on the periodic table?



#31

Which of the following are symbols
for representative elements:

Na, Mg, Fe, Ni, CI?



#32
Which Noble Gas does not have 8

electrons in its highest occupied
energy level?



#36

Which element in each pair has atoms
with a larger atomic radius?

a. sodium or lithium

b. strontium or magnesium

c. carbon or germanium

d. selenium or oxygen



#42
Which particle has the larger radius
in each atom/ion pair?

a. Na, Na’ b. S, §%

c. I I d. Al AlI*



