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Electronegativity
The electronegativity of an element is a measure of the ability of its atoms to attract
electrons in a covalent bond (see Chapter 4). It is related to ionization energy asit is
also a measure of the attraction between the nucleus and its outer electrons — in this
case bonding electrons.
« Electronegativity increases from left to right across a period owing to the increase in
nuclear charge, resulting in an increased attraction between the nucleus and the bond

electrons.

« Electronegativity decreases down a group. The bonding electrons are furthest from
the nucleus and so there is reduced attraction.

Group (vettical) it 7 & 4% ¥ 7 W
Period (horizontal)

6

7

Lanthanides

La [ Ce Pr 6d Ho Er Tm
11142 143 144 143 U7 12 12 14 122 1

123 124 125

Ac 'Th [Pa ‘U [Np [Pu Am (Cm Bk | Cf Es Fm Md No Lr
AR 1113 15 138 135 128 113 128 13 13 13 13 13 13 1291
Parioic table of lectronegatity using the Pauiing scale
10 Which of the following changes is endothermic?
| Cafg)—>Cafg)+e
Il g)+e —Hg)
Il O +e —0Xg)
A landll B landlll C llandlll D I Il,and Il
11 Identify the element which is likely to have an electronegativity value most similar to that of lithium?
A beryllium B sodium € magnesium D hydrogen
12 The graph represents the variation of a property of the Group 2 elements.
£
o
a
2
a
g
H
r T T T ¢ 1
Be Mg Ca Sr Ba
Identify the property.

A ionic radius

D first ionization energy
13 Atomic radii and ionic radii are found in the IB data booklet.

Explain

why:

B atomic radius

(a) the potassium ion is much smaller than the potassium atom.
(b) thereis a large increase in ionic radius from silicon (Si*) to phosphorus (P-).
(c) the ionic radius of Na* is less than that of F.

€ neutron/proton ratio

rcises

21 Identify the graph which shows the correct ionic radii for the isoelectronic ions CI, K*, and Ca®*?

»

ionic radius/10-2m

)

ionic radius/10-2m
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Melting points

(more detail left until we have covered topic 4)

Element Melting point /K Element Melting point/K
u 454 [ 54
Na 37 a, 172
K 337 Bry 266
Rb 312 I, 387
Cs 302 Aty 575

Group | (alkali metals)

Group |7 (halogens)
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Chemical properties

he sne aemberofvleceectrons i hele cute energylve,The lkal metals.
inGroup 1 ‘
Group 17

»
sccounted forb the e itk properte discued ccher.
Group 18

+ Colourless gases

« Very unreactive

+ Exist as single atoms

Group 1: the alkali metals

and They are
ind wter.
three elements re summarized n the tabl below:

Physic:

erties Chemical properties
- They - he

and heat.
They have low densiies.
They have grey shiny surfoces when
freshly cut with  knife.

+ They form ionic compounds with non-
metls.

Write equations between Li, Na, K and water:

Why does universal indicator in the water turn blue?

(Hint: The acid-base character of a solution depends on the presence (ki) or OH(basic)
ions)

Reaction with water

distilled water,the following happens.

surfce.

oduced

Why?

Group 17: the halogens
The Group

propertiesare summarized i the table below:

Physical properties Chemical properties

. goup.
gase (F and C1) 0 iuid B, and | + Theyform onic ompounds with

other non-metas

Reactions with Group | metals

Write a balanced equation between Na and Ch.

Which would be the most vigorous reaction between a halogen and group | metal?

Displacement reactions

orange owing to the production of bromine:

2KBr(ag) + Clyfaq) - 2KCllag) + Brfaq)

e S %

Reactions with silver nitrate can be used to identify the halide present:

The haiides
The halogens form insoluble s
with slver, Adding a soltion
contining the halde 0 soluton
contaning silverions produces
aprecipitate thatis useful in
idenifying the halide on.
A0+ X-(aa) > AXE)
“This is shown s photo.

Element 117 would be a new halogen. e
‘Whereas the discovery of the early elements Glenn Seaborg (1912-1999)
involved the practcal steps of extraction and
isolation often performed by one individual,
later elements are made by teams of scientists
working together. New elerents are as much
invented as discovered, but their exitence
provides further knowledge about the natural

sarics.Hewon the

izt n Chemisy

which are heavier than uranium, the heaviest
natural lement.

Claims that a new halogen, element 117, had
been made were first made in April 2010

but these findings have yet to be confirmed.
Scientists publish their own results in scientific
Journals afer their work has been reviewed by several experts workingin the same field. This
process i called peer review. If the element turs out to have the properties predicted of a
halogen below astatine, itwill provide more evidence to support our model of the atom and
the Periodic Table.

Exercises

2 the alkall metals
2

A ionic charge € melting point of the element
B D metal

Is
26 Which pair of elements reacts most eadily?
A U+ B uC, c Kebr D K+q,
7 Chiorine s a greenish-yellow gas, bromine is a dark red liquid, and lodine is  dark grey solid. Identify
property

the halogen-halogen bond energy

the number of neutrons n the nucleus of the halogen atom

the number of outer electrons n the halogen atom

the number of electrons in the halogen molecule

28 Apaper isotopes
‘ofa new element with atomic number 117. One ofthe isotopes is #2Us. Which of the following
statements i correcti

the nucleus of the atom has a relative charge of +117

Z2Uus has a mass number of 117

there are 262 neutrons in fUus

the atomic number s 293 - 117

onw>

onm>
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Recap - Types of bonding

Bonding is determined using electronegativity value:

lonic:

Covalent:

Simple covalent

Giant covalent

Metallic:
Bonding of the Period 3 oxides

i he molten oxides gi theirionic
h is shown i They onl ectricity in the liquid
state, when the ions are free to move.

tber of a Period i the group

number. Itis +1 inGroup 1, in Group 2,
Group 13,+4 ip 14, and 50 on. Oxi b edi

Chapter 9.

Na;Ofs) | MgO(s) | ALOS(S) | Si0s) | PeOydlsV | SOV | CLOY
POss) | 5049) | Cholg)

+1 +2 43 4 4543 | +6d | 471

[rE—— high | high | high |verylow | none | none | none

giant onic giant | molecular covalent
conlent

Acid-base character of the Period 3 oxides

Na,06) [ Mot [ AOs) | si04s | R0y [ 50 [ choy
| Piods)

0,0 | Clo
basc | amphoerc P
ey o e o e T Basic oxides

Solutions owing tothe presence of hydroxide fons:
N3, 0(9 + H,00) - 2NsOH(aq)
MgO(s) + Hy0() — Mg(OH);(aq)

%% Acidic oxides
. P

phosphoric(V) acid:
POL(9) + 6H,00) = 4H,POaq)

1

o . PAO(5)+ 6H,00) —» 4H,PO;(aq)

SOs() + H,0() — HSO4(aq)
SOx(g) + H,0) — HaSO5(aq)
Dichlorine heptoxide (C1,0;) reacts with water to produce chloric(VID acid (HCIO,:
C1,05{) + H,0() — 2HCIO(aq)
1,0) i A d (HCIO):
C1,0() + H,0(1) - 2HCIO(aq)
Si046) + 20H(ag) — SiO5*(ag) + H,00)
Amphoteric oxides
Jumi i pHuh
insoluble. It h i s, h i id and b

behaviour. For example, it behaves as a base as it reacts with sulfuric acid:

d it dium hydroxid

ALLO(s) + 3H,0() + 20H-(ag) - 2Al(OH), (aq)

reises
29 An axide of a Period 3 element s a solid at room temperature and forms a basic oxide. Identify the
element.

A Mg B Al cr DS
30 Which pair of elements has the most similar chemical properties?
A Nand$S B NandP € PandCl D NandCl
31 Identify for
A NaOfs) B MgOly) C siofy D SOy
32 (a) y
Melting point/ K Boiling point/ K
MgO 3125 3873
SiOy(quartz) 1883 2503
P01 297 448
50, 200 263
(b) referring.
(c) The oxide p: ples of put resulting liquid is
acidic, neutral, or alkaline. reactions.
(d) Use chemical ibe the reactions of alu ide with:

(1) hydrochloric acid
(1) sodium hydraxide
33 Describe the acid-base character of the oxides of the Period 3 elements Na o Ar. For sodium axide
and .

(b) Structure and bonding

depersion
melting pointthen P,0,,
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