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Periodic Trends
objectives:

(#2-3) How do the properties of electrons and the electron shells contribute to the
periodic trends?

1. (#2-3a) | can determine how gaining or losing electrons affects the atomic
radius justified by Coulomb's Law and orbital structure.

2.  (#2-3b) | can determine how gaining or losing protons affects the atomic
radius justified by Coulomb's Law and orbital structure.

3. (#2-3c) | can determine how gaining or losing electrons affects the
ionization energy justified by Coulomb’s Law and orbital structure.

4. (#2-3d) | can determine how gaining or losing protons affects the
ionization energy justified by Coulomb’s Law and orbital structure.

5. (#2-3e) | can determine whether an atom is more or less reactive then
another justified by Coulomb's Law and orbital structure.

Atomic Radius
lonization Energy
Reactivity

muw Reactivity Increases

Fr

E—

Non-metal Reacﬂvm
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Coulomb’s law

Distance:
The closer two charges are, the

stronger the force between them

@@

Charge:
The greater the charges are,
the stronger the force of attraction

Oct 15-1:31 PM
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Atomic Radius

What do the radii of atoms compare as
you move down the periodic table?

As you go down the PT,
every row adds an energy level,
so the radius will be bigger

Which atom has largest radius? Why?

C#6) Si(#14) Sn(#50) Sn(#50)
more energy

levels or shells

Oct 4-5:28 AM
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What happens to the radius as you add
electrons across the row?

Across the PT - same valence shell, (left to right)

More p* --increase attraction (pulling) in same
valence shell, so

the radii will decrease -

p* charges increase, e- have greater
attraction (and held closer)

Why? Coulomb's Law:

Which is bigger? Why? S@#16) is bigger
S(#16) or Ar(#18) same valence shell,

more attraction
(Coulomb's Law) betwee
18p* and 18 e-

than 16 p*and -16 e-

Which atom is the biggest on the PT?

Fr(#87)
Coulomb's Law:
Distance: most valence shells
Charges: Fr has 87 protons compared to
118 protons on right side --Fr has least
attraction in the 7th level

Oct 4-5:28 AM
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Atomic Radii Trend:

increase as you go to the left

smallest atoms
here
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Period

Atomic Radii

Atomic Atomic

i symbol number Group 18
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Atomic Number

Why does the radius increase from H, to Li,
to Na, to K to Rb?

These are all Alkali Metal family atoms, and

each new row is a new energy level, (each new

shell (energy level increases the radius)

Why does the graph decrease after each

alkali metal?
Protons are increasing as you go across the period,
increasing effective nuclear charge which gives greater
attraction ("hug" in closer) and decreased radius of the
atom
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1. Rank the following sets of particles in order of INCREASING force of attraction on the
electron. .

I I (2 I HOR-

Set A Set B Ser C

2. Rank the following scts of particles in order of INCREASING force of artraction on the

electron.
& e ®

Set A Set B

@ o

Set C

3. Which of the sets of elements are NOT in order of INCREASING force of attraction on the
outermost electron in atoms of that element?

4 Ba<Sr<Ca ¢ F=Cl<Br
b Al<P<C(] d Mo <Pd < Sn

Oct 8-8:42 AM
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1. Rank the following scts of particles in order of INCREASING force of attraction on the
clectron. .

T I (<R B NO R

&)
Set A 3 Set B 2 Ser C 1

2. Rank the following sets of particles in order of INCREASING force of attraction on the

electron.
& e O

Set A Set B

@ o
1

Set C
3. Which of the sets of elements al’c@in order of INCREASING force of ateraction on the

outermost electron in atoms of that element?

a Ba<Sr<Ca [ F<Cl<Br]
b Al«<P<Cl d. Mo <Pd <8n

Oct 8-8:42 AM
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Reactivity

(atom is reactive ] Etom is not reaotivej

Valence!hell not full Full valence‘shell=stability

e are easily gained or lost

Metals like to lose electrons.

Li e L[

Itt

Li atom with 3 electrons Li™ ion with enly 2 electrons

Non-metals like to gain electrons
P

©J

fluanne atorm, fluaride ion
F 2,7 F [2,8]

lowest energy state

noble gases

Highest charge at
that energy level

Oct 5-2:36 PM
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*Proximity (distant e- --more reactive)

Oct 5-2:36 PM
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difference between
metals and non-metals

4

lose e- gain e

Reactivity of metals

Metals --- lose electrons.

Therefore, the farther away the e is)
the easier it is to lose
and the more reactive it is

“~ less

@ reactive

Li

mo
reactive

Li (Gp 1) is more reactive than Be (Gp 2)
-Li e is less attracted to nucleus than Be
-easier (less energy) to lose 1 e- on Li
-Coulomb's Law -- Distance and Charge

more h

reactive

Oct 5-2:36 PM
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Reactivity of Non-metals

Non-metals --- gain e

Therefore, the closer the e is,
the easier it is to gain
and the more reactive it is.

a
more
reactive]
._ noble gases CF))
are n_Ot more reactive
) reactive

|

#8 #9

/FTS more reactive than O \

-e- is more attracted to F nucleus
with 9 protons

-easier (less energy) togain 1 e-on F
-Coulomb's Law --more Charge on F

_

more

. reactiv noble gases
Bl are not

reactive

| _\
rHighest nuclear )
charge at

(_that energy level J

Oct 5-2:36 PM
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Reactivity

Summary

13
ep—— 1N
HEEN

T T T T e

most reactive

y
A

noble gases
are not
reactive

Oct 4-9:12 PM
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Ionization Energy
Amount of energy needed to remove an e..

1 electron lost
L]

— —
Li Li’
Li atom with 3 electrons Li™ ion with enly 2 electrons

-Amount of energy needed to remove succeeding e
always requires more energy.

-Pulling a negative away from a positive is more difficult.
(requires more energy)

Which family on the PT needs the most energy to
remove e (highest ionization energy?)

noble gases -

Which family on the PT requires the least energy to
remove e (lowest ionization energy?) .

Alkali Metals

First ionisation energies from hydrogen to calcium
{kJ per mole)

2500+
20004+
15004+
10004

200

H He Li Be B © M O F Me Mabdg A 35 P 5 < A& K Ca
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Ionization Energy

With what we know about reactivity, what electrons
would be easiest to remove?

Easiest to remove e:- Har remov

Metals (want to lose e°)
Atoms where e- are the farthest
away. (larger radius)

1st electron removed
(Group 1 Alkali Metals)

More protons increases the
effective nuclear charge, making Most
it harder to remove electrons — lonization

energy

Hardest to
remove e

Non-Metals (want to gain e’)
Highest charge at that E level.

(Noble gases)

al

u

J 1l L]

Easiest to B~ <Al EEEEEEEE
remove e C«=dlEEEEEEEEEEEE

least
ioniation

~

Oct 5-2:36 PM
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Ionization energy

summary

What is the trend?

.M
T | |

1l 1l LIl

lleer1 111 1
_
C«dlEEEEEEEEEEEE

o -
1
o -
1
o -
-

most |E

Oct 5-2:36 PM

17



periodic trends 2015.notebook

October 13, 2016

Coulombs Law
Explanations:

F - kAQ"-q)

@Iectrons Repelling

(Coulombic Attraction: Dista@

Difference in energy level
2. Coulombic Attraction: Charge

Difference in nuclear charge

_/

Larger radius? Why
a. Mg (#12) or Cl (#17)

c. Na or Na*!

a. K(#19) or Ca (20)

c. Mg(#12) or Ra (#88)

Compare and explain:

Smaller ionization energy? Why?

d2

b. Mg(#12) or Ra (#88)

d. O or O=2

b. Mg (#12) or Cl (#17)

Oct 12-8:58 AM

18



periodic trends 2015.notebook

October 13, 2016

Coulombs Law
Explanations:

(Coulombic Attraction: Dista&

Difference in energy level

2. Coulombic Attraction: Charge

Difference in nuclear charge

@Iectrons Repelling J

Compare and explain:

Larger radius? Why
a. Mg (#12) or Cl (#17)

Smaller ionization energy? Why?

ai K(#19 iOI’ Ca (O

|€$S E qre.:\-cv q-C-QchQ

’

C. Mg(# 12) or Ra (#88)

_ k(g*-q)

7 T
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9"'”‘2-(—54&'\“'\ (b Due e C L.
B'QCWIQ Gulamlan¢ 6..¢ph.r d.s\-a-hcv
@ FH" dun, tha e’ A R« s
e\ s  lavaer
C. Na or Na+1 s Maller d. O or O2 @
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CL (s sW\(“?r
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b. Mg(#12) or Ra (#88)

b. Mg (#12) or Cl (#17)

*.

smaﬂef

[Fe+

==
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Atomic
1 number Group 18
, H 6/ .
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Removing succeeding electrons
First electrons are always the easiest electrons to

remove.
Why did the ionization energy spike at different

times?

Second electron removed

: Third electron
I\/ & ; : removed

First electron removed

Na: 1 Valence electron N af
Mg: 2 Valence electrons A\ t%
Al: 3 Valence electrons A %3

After clearing out a shell it is very difficult to break into a full
shell.

Oct 6-6:44 AM
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lonic Radii

What happens to the radius if electrons are lost?
Metal cations lose whole shell

11p* 11p*
Na 11e Na* 10e-
atom
3 shells, larger 2 shells, smaller

What happens to the radius if electrons are gained?

Nonmetal Anions - gain electrons.

Proton "beacon" is the same force of attraction
Extra electrons will repel each other, slightly increasing the radius

Isoelectronic Comparison of ion radii:

Isoelectronic Species

Relative ionic sizes.

()LD
8 p* D

All species have electron confirguration:

all have 10 electrons

the charge increase, therefore the Coulomic Force increases,
electrons are closer and the radius is smaller

Oct 8-7:50 AM
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SAITTYIC YUCOLTIUTTIS TUT UQUIZ.

1. 2 factors of Coulomb’s law?

2. Which element has a bigger radius? Explain with Coulomb's Law.
a. LiorB?
b.O orS?

3. What is ionization energy?
4. What determines ionization energy?

5.Which element has lower lonization Energy?Explain with Coulomb's Law.

a.LiorB?

b.O or S?

6. Which electron is harder to remove, the 1st e or the 2nd
electron?
7. Why does Cesium have a low ionization energy compared to Li?

8. Why does Neon have a high ionization energy compared to C?

Nov 6-7:55 AM
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Sample questions for quiz:

1. 2 factors of Coulomb’s law?

2. Which element igger radius? Explain with Coulomb's Law.

o @ D)y

b.O or@
5 Mo—eyleu-caé

3. What is ionizatiormenergy?
4. What determines ionization energy? C[__ _

5.Which element has lower IE? Explain with Coulomb's Law.

a@or.B? @d{\org(
boo% eods - s Qaokn 1"'9’9 i&

6. Which electron is harder to remove, the 1st e or the 2nd
electron?

15*61?2'(5\ @ — AN —— A s Al ’\P‘;”w‘;vj

Ss has mee E levels than L
Due 4o C. L. qua*fr Aistanes. has

b
less oJHY'a.c:hof\ Cager 1o p\kU "“
8\ g0es Neon have a high ionization energy compared to

< Me
had * O

C Aas less JHMHSV\ duse o
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T
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