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Recall the Bohr Model

A
N=
nucleus -5
nZ] — If we imagine the nucleus at the
electron N n=3 —— center, then:
orbit 5
%  n =1 has the lowest energy.
electron LIZJ n=2 — * n = 2 has the second lowest
m energy. _ |
« The energies get higher the
farther we get from the nucleus.
- The spacing between states
n=1 —— also gets smaller!

NUCLEUS
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S'lbIOCk Let's use this periodic table, .
L p-block
1 which is mostly blank.
<1s| , 15>
<« ) S > -« p >
d-block i
<35> - 3p -
<~ 45 —>|< 3d an 4p >
<« 55 >« 4d an 5p -
<~ 65 > 5d > 6p >
<« /S > N od >l /p >
f-block

4f

5f
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ATOMIC RADIUS

s-block Size increases down a column:
g p-block _8
<1s| 3 4 5 6 7 |157
<« 25 > < 2 >
8 d-block p
< 35 > < 3p >
45> 3d 4p >
<] 55 >« 4d o 5p >
<] 65 >« 5d >l 6p >
V7S > 6d >l 7p =
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ATOMIC RADIUS

s-block Size increases down a column:

o 2 3 4P':°'°6°"7 . = Adding to larger and larger
- block ¥ 2 . energy levels (n).

P PN ) 3 , . are farther and farther from
J4s >l 3d 4p " the nucleus.

{55 < 4d 5p - = |ess pull from the positively charged
<165 > 5d 6p > nucleus.

V7S > 6d >l 7p =
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ATOMIC RADIUS

s-block Size increases down a column:
o 2 3 4P':°'°6°"7 . = Adding to larger and larger
- block ¥ 2 . energy levels (n).
P PN ) 3 , . are farther and farther from
J4s >l 3d 4p " the nucleus.
{55 < 4d 5p - = |ess pull from the positively charged
<165 > 5d 6p > nucleus.
V7S > 6d >l 7p =

H

1s’
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ATOMIC RADIUS

s-block Size increases down a column:
o p-block = = Adding to larger and larger
2 3 4 5 6 7
- block ¥ 2 . energy levels (n).
s “hloc ) 3p ) . are farther and farther from
J4s >l 3d 4p " the nucleus.
{55 < 4d 5p - = |ess pull from the positively charged
{65 >« 5d 6p > nucleus.
V7S > 6d >l 7p >
H Li

1s! [He]2s'
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ATOMIC RADIUS

s-block Size increases down a column:
o p-block = = Adding to larger and larger
2 3 4 5 6 7
- block ¥ 2 . energy levels (n).
s “hloc ) 3p ) . are farther and farther from
J4s >l 3d 4p " the nucleus.
{55 < 4d 5p . = |ess pull from the positively charged
{65 >« 5d 6p > nucleus.
V7S > 6d >l 7p >
H Li

1s! [He]2s'
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ATOMIC RADIUS

s-block Size increases down a column:

. PERICGRSS= = Adding to larger and larger
‘}545 e S - T A G
HoES block ¥ 2 . energy levels (n).
P PO ) Ep , - are farther and farther from
J4s -] 3d 4p " the nucleus.
<155 > 4d 5p - = |ess pull from the positively charged
<65 > 5d 6p > nucleus.
7S > NI 6d >l /p >

Size decreases across a row:
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ATOMIC RADIUS

s-block Size increases down a column:

. PERICGRSS= = Adding to larger and larger
*%545 e S - T A G
HoES ek ¥ 2 . energy levels (n).
P PO ) Ep , - are farther and farther from
45—l 3d 4p < the nucleus.
{55 > 4d 5p - = |ess pull from the positively charged
<65 > 5d 6p > nucleus.
V7 N 6d 7p -

Size decreases across a row:

= Adding to the same energy
level (n).

= But also have more and more protons
(positive charge).

. are pulled more tightly by
increased number of protons (i.e.
greater positive charge of nucleus).
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s-block

1 p-block _&
*%545 R S e - =
4_-25_> < 2 >

d-block .

<= 35 > < 3p >
<145 —>< 3d > 4p >
<255 —>< 4d an 5p >
<705 > 5d >l op >
Vs 6d 7p -
Li

[He]2s'

Size increases down a column:

= Adding to larger and larger
energy levels (n).

. are farther and farther from
the nucleus.

= |ess pull from the positively charged
nucleus.

Size decreases across a row:

= Adding to the same energy
level (n).

= But also have more and more protons
(positive charge).

. are pulled more tightly by
increased number of protons (i.e.
greater positive charge of nucleus).
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ATOMIC RADIUS

s-block Size increases down a column:

: S = Adding to larger and larger
*%545 T T
= S block 5 2 . energy levels (n).
P PO ) Ep , - are farther and farther from
J4s ] 34 4p . the nucleus.
{55 > 4d 5p - = |ess pull from the positively charged
<65 > 5d 6p > nucleus.
Vs T~ 6d >« 7p >
Li Size decreases across a row:

' Be . Addi h

Ing to the same energy
level (n).

- = But also have more and more protons

(positive charge).

@ . are pulled more tightly by
@ increased number of protons (i.e.

greater positive charge of nucleus).

— Gray arrows show contraction of
orbitals and overall atomic size.

[He]2s' [He]2s?
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ATOMIC RADIUS

s-block Size increases down a column:

. S = Adding to larger and larger
*7545 e S - T A G
25 ek ¥ 2 . energy levels (n).
P PO ) 3 , - are farther and farther from
45—l 3d 4p < the nucleus.
4551« 4d 5p - = |ess pull from the positively charged
{65 ) 5d 6p - nucleus.
<75 —>|< \\ ] 6d e /p =
Li Size decreases across a row:

' Be B = Adding to the same energy

level (n).

= But also have more and more protons
(positive charge).

- are pulled more tightly by
increased number of protons (i.e.
greater positive charge of nucleus).
— Gray arrows show contraction of
orbitals and overall atomic size.

[He]2s'
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IONIZATION ENERGY (IE)

s-block
! p-block _8
~1s| » 3 4 5 6 7 |157
<« 2S5 —> < 2 >
d-block .

35> > 3p -
<« 45 > 3d > 4p >
<« 55 >« 4d o 5p >
<« 05 > 5d >l 6p >
<« 75 > NI 6d >l /p >

Energy to remove outermost electron.
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IONIZATION ENERGY (IE)

s-block
g p-block _8
<1s 15>
‘2 2 3 4 52 6 7
< /S —> < >
d-block P
{35~ > 3p -
45 > 3d >l 4p >
<] 55 >« 4d o 5p >
<] 65 >« 5d >l 6p >
A7S > X 6d >l 7p =

Energy to remove outermost electron.

|E decreases down a column:
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IONIZATION ENERGY (IE)

s-block Energy to remove outermost electron.
1 p-block _&

<1s| , 3 6 15>

4 S IE decreases down a column:

HE= d-block . 1 i » Adding to larger and larger

Jas < 3d ap % energy levels (n).

<{55>f« ad 5p - - are farther and farther from

{65 < 5d 6p - the nucleus.

75 >N 6d 42 g = |ess pull from the positively charged

nucleus — easier to remove!
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IONIZATION ENERGY (IE)

s-block
1 p-block _&
«1s 15>
‘2 2 3 4 52 6 7
< 2 S —> < >
d-block .
< 35 > < 3p >
<45 —>f< 3d < 4p >
<« 55 >1= 4d < 5p >
<] 65 >« 5d < 6p >
<] 7S > N | 6d < /p >

I'4

1s’

Energy to remove outermost electron.

|E decreases down a column:

= Adding to larger and larger
energy levels (n).

. are farther and farther from
the nucleus.

= |ess pull from the positively charged
nucleus — easier to remove!
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IONIZATION ENERGY (IE)

s-block Energy to remove outermost electron.
1 p-block _&

<1s| , 3 4 5 6 7 |157

4 ] 2 . IE decreases down a column:

HE= d-block . 1 i » Adding to larger and larger

Jas < 3d ap % energy levels (n).

|55 >« ad 5p - - are farther and farther from

{65 < 5d 6p > the nucleus.

75 >N od 7P - = Less pull from the positively charged
H Li nucleus — easier to remove!

I'4

1s’ [He]2s'
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IONIZATION ENERGY (IE)

s-block Energy to remove outermost electron.
1 p-block _&

<1s| , 3 6 15>

4 S IE decreases down a column:

HE= d-block . 1 i » Adding to larger and larger

Jas < 3d ap % energy levels (n).

<{55>f« ad 5p - " are farther and farther from

{65 >|< 5d 6p - the nucleus.

millg | ge ’P - = Less pull from the positively charged

nucleus — easier to remove!

H Li
'Y

1s! [He]2s'
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IONIZATION ENERGY (IE)

s-block Energy to remove outermost electron.
1 p-block _&

‘15 2 S S S A il )

4 ] 2 . IE decreases down a column:

HE= d-block . 1 i » Adding to larger and larger

Jas < 3d ap % energy levels (n).

|55 >« ad 5p - - are farther and farther from

{65 > 5d 6p - the nucleus.

75~ 6d 7p - = |ess pull from the positively charged

nucleus — easier to remove!

|E increases across a row:
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IONIZATION ENERGY (IE)

s-block Energy to remove outermost electron.
1 p-block _&

<1s= S S S A il

E R ; 2 . IE decreases down a column:

HE= d-block . 1 i » Adding to larger and larger

Jas < 3d ap % energy levels (n).

<{55>f« ad 5p - " are farther and farther from

{65 >|< 5d 6p - the nucleus.

millg | ge ’P - = Less pull from the positively charged

nucleus — easier to remove!

IE increases across a row:

= Adding to the same energy
level (n).

= But also have more and more protons
(positive charge).

- are pulled more tightly by
increased number of protons (i.e.
greater positive charge of nucleus)

— harder to remove!
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s-buolcf)NIZATION ENERGY (IE) Energy to remove outermost electron.
1 p-block _&
‘15 2 c B S A Gl )
E R ; 2 . IE decreases down a column:
HE= d-block . 1 i » Adding to larger and larger
Jas < 3d ap % energy levels (n).
{55 < ad 5p - . are farther and farther from
<165 < 5d 6p > the nucleus.
75~ 6d 7p - = Less pull from the positively charged
Li nucleus — easier to remove!
¥ IE increases across a row:
= Adding to the same energy
level (n).
@ = But also have more and more protons
(positive charge).
- are pulled more tightly by
increased number of protons (i.e.
greater positive charge of nucleus)
He]2s" — harder to remove!
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IONIZATION ENERGY (IE)
s-block Energy to remove outermost electron.
1 - 8
4 B 2 . IE decreases down a column:
HE= d-block . 1 i » Adding to larger and larger
Jas < 3d ap % energy levels (n).
{55 >[< 4d 5p - . are farther and farther from
|65~ 5d 6p > the nucleus.
75~ 6d 7p - = Less pull from the positively charged
Li 26 nucleus — easier to remove!
¥ °d IE increases across a row:
- = Adding to the same energy
level (n).
@ = But also have more and more protons
@ (positive charge).
- are pulled more tightly by
increased number of protons (i.e.
greater positive charge of nucleus)
He]2s" He]2s? — harder to remove!
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IONIZATION ENERGY (IE)

s-block Energy to remove outermost electron.
1 p-block _&
Y c B T A il
4 B 2 . IE decreases down a column:
HE= d-block . 1 i » Adding to larger and larger
Jas < 3d ap % energy levels (n).
<155 >« 4d 5p - . are farther and farther from
65 < 5d 6p - the nucleus.
75 >N od 7P - = Less pull from the positively charged
Li nucleus — easier to removel!
l Be B
¥ °d o IE increases across a row:
- ) = Adding to the same energy
\ level (n).
@ = But also have more and more protons
@ (positive charge).
- are pulled more tightly by

increased number of protons (i.e.
greater positive charge of nucleus)
— harder to remove!

[He]2s’ [He]2s? [He]2s22p
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WHAT TO DO WITH IONS?

s-block

1 p-block _8
<1s| , 3 4 5 6 7 |17
l— 2 5 —> B 2

: d-block "7 F Ne

N»és—» < 3p >
<« 45 1< 3d >l 4p >
<« 55 >« 4d o 5p >
<« 05 > 5d >l 6p >
<« 75 > \\\ ) 6d >l /p =
F Ne Na*

Compare # of electrons & protons!

Atomic Radius/Size:

lonization Energy
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WHAT TO DO WITH IONS?

s-block Compare # of electrons & protons!
! p-block _8

<1s| , 3 4 5 6 7 |157 . . :

L ; 2 Atomic Radius/Size:

d-block F Ne

Nas 3 3p >

<45 > 3d >l 4p >

<55 > ad >le 5p >

< 6S >* 5d >l 6p >

<« 75 > NI 6d >l /p >

F- Ne Na*

PN
&) \@/’ @

1 822322p6 1 522522p6 1 522322p6
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WHAT TO DO WITH IONS?

s-block

1 p-block _&
<1s| , 3 4 5 6 7 |17
l— 2 5 —> ~ 2

§ d-block "7 F Ne

N» S —> < 3p >
45 —>I< 3d an 4p >
< 55— 4d > 5p >
<« 05 > 5d >l 6p >
<« 75 > N | 6d > /p >
F Ne Na*

p

=\
9)

2\
\)/’ '

1822s22p°

«
\

1522s22p°

Dr. Mioy T. Huynh

Compare # of electrons & protons!

Atomic Radius/Size:
=  Same number of :10 e
= But different number of protons:
F:+9 Ne:+10 Na*: +11
= More pull from more positively
charged nucleus.
— Na* is smallest!

lonization Energy
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WHAT TO DO WITH IONS?

s-block

1 p-block _&
<1s| , 3 4 5 6 7 |17
l— 2 5 —> . 2

§ d-block "7 F Ne

N»as—> < 3p >
45 >« 3d > 4p >
<« 55 > 4d >l 5p >
<« 05 > 5d >l op >
sl 6d 7p -
F Ne Na*

/7

N
@ @
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Compare # of electrons & protons!

Atomic Radius/Size:
=  Same number of :10 e
= But different number of protons:
F:+9 Ne:+10 Na*: +11
= More pull from more positively
charged nucleus.
— Na* is smallest!

lonization Energy

= Same number of 10 e-

= But different number of protons:

F-:+9 Ne:+10 Na*: +11

. are pulled more tightly by
increased number of protons (i.e.
greater positive charge of nucleus).
— hardest to remove from Na*!




