First lonization Energy

First ionization energy is defined as the energy required to convert 1 mole (6 x 10?%) of gaseous atoms

into one mole of unipositive gaseous ions. It can be represented by the following general equation

where E represents the symbol of any chemical element and e~ is the symbol used to represent an

electron:

E(@ — E'(9) + ¢

eg. Cl(g) — ClI'(g) + e

In more simplistic terms, first ionization energy is a measure of how easily a single valence electron

can be removed from an atom of a particular element.
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Question 1:

a) In the spaces provided, give the electron configurations
and nuclear charges for lithium, potassium and fluorine.

b) Identify factors that will affect the electrostatic force of
attraction between an electron in the valence shell and the
protons in the nucleus of the atom.

¢) By comparing the atomic structures of lithium and fluorine,

state how you would expect the value of 15t ionization energy

to change across a Period. Support your answer using sound
scientific reasoning.

d) By comparing the atomic structures of lithium and
potassium, state how you would expect the value of 1st
ionization energy to change down a Group. Support your
answer using sound scientific reasoning.



Space to answer Question 1 b):

Question 2:
a) Explain how the radius of an atom (atomic radius) changes across a Period:

Question 3:
Compare the radius of a potassium atom with the radius of a potassium ion. Which one is larger?

Explain your answer:

Question 4:
What do you think is meant by the term first electron affinity? Write a general balanced chemical
equation to describe first electron affinity:

Question 5:
Compare the radius of a fluorine atom with the radius of a fluoride ion. Which one is larger? Explain

your answer:



Reference Materials

¢ Graph showing trends and patterns in first ionization energy for the chemical elements, hydrogen to

thorium:
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e Coulomb’s Law states that the force of attraction (F) between two particles of charge

Q1 and Q. separated by a distance r is given by the equation:

1 Q1XQ2

4 x 1 x g r?

where g = the relative permittivity of free space = 8.854 x 102 F m1,



™

[T 9L €6 6L <6
&V | .¢9S| US| LcUI | PO
LEL 0FL |81 €91 6FL
9L qs us uj PO
861 <9 SL
\\\)fr- 5 .
fNO@ .mno .NCN
FARY 1TL Tl Zcl E£el
°S SY D | €D | &3
PSL [ £S

4 \4// . LT ../
S || d

, N 7 .n\“. am_<

FOL OLT LIL 3 4 8

S d 1S IV

orlL LLL

(0 | (N

€L <L LL S8

O N D b |

crl
8y

PFL

Sy

| P
_n)H 0| .-

+C IN +t +£ u
96 |+2™N| gz | w pz"W
D | szt | 00| 94| v
821 | AN | szt Pl U
nJ 0D 21

9 9 98
2e1D | sgA '
8 6L |te°
10 rzA Spl
e 8 el L

1D A

"W ;0T x T = wd T alaym
‘wd ‘sanawoald ul UsAIb ale slusWaINSEa| “lipe. Jluol
pue olwore ul sulened pue spuan Buimoys s|ge dipolad

(o)
—
ol

-€D
191 Lol

) (e

481
°d

6FL

SEL

66
+EN

981
EN



e Scan the QR code given below to view the answers to this assignment.

http://www.chemist.sg/chemical bonding/notes atomic structure/first ionisation energy ans.pdf
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