Electron Configuration

Learning Outcomes:

1) Describe how electrons are arranged in an atom
2) Deduce (work out] the electron configurations of the first 20 elements from their positions in the Periodic

Table

Reviewing Atomic Structure
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How to arrange electrons in an atom

tlectrons are found in shells around the nucleus of an atom.

Each shell can anly hold a certain number of electrons. Shells close to the nucleus always fill up first.
The arrangement of the electrons around the atam is called the electron configuration

Rules for working out the configuration of electrons:

Example —chlorine (CI)

1) Use the periodic table to look up the atomic number. Chlorine’s
atomic number (number of protons) is 17.

2) Remember the number of protons = number of electrons.
Therefore chlorine has 17 electrons.

3) Arrange the electrons in shells:

o 1%shell can hold a maximum of 2
o 2" can hold a maximum of 8
o 3%canalso hold 8

4) Check to make sure that the electrons add up to the right number:

i Chlorine

The electron configuration for chlorine can also be writtenas 2, 8, 7
2,87

Draw and write the electron configuration for Sodium:

1% Tl
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Task: Drawing the electron configurations.

Complete the table below to show diagrams of the electron configurations for the first 20 elements.

» Use a periodic table to help you
s Remember:
o no more than two electrons in the first shell and no more than eight in the next

o shells closest to the nucleus are filled first

helium magnesium carbon neon
Z 23 < 4 2 2 4% Z, 5)7
lithium fluorine potassium hydrogen
Zy\ 1,7 % 8,80 I
sulfur nitrogen sodium argon
*2 ! S 2] ’g /\ 2 ¥ 8[ g




boron calcium & !

silicon beryllium

Ti L
phasphorous oxygen
aluminium chlorine




The Periodic Table

1) Describe how the electron configuration of an element is related to its position in the Periodic Table.
2) Explain why elements in the same group of the Periodic Table have similar chemical properties.

3) Explain why the noble gases (Group 0) are inert (do not easily react).

4) ldentify group 1 and 7 elements as alkali metals and halogens.

Task: Write the electron configurations in Periodic Table below for the first 20 elements. The first 3 have been done
foryou.

i 2 3 - S 6 7 0
period
1 H He

2 Li|Be| B | C | N| O | F | Ne

21 f 2.4 [ 29 | 8.4 [ 4.6 | £, |&£&7F | 4,7

3 Na | Mg | Al | Si P I 8 G | Ar
i 282 |85 |48,4] 485 |458.6]487 2484

4 K | Ca
1881|4782

1) What is the relationship between the electron configuration of an atom and its group number?

%qu; fockeorn . the. quben. phlh. 4. couad.
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Task: Answer the following the questions using the periodic table.

1) Which group in the Periodic Table will you find the following elements?
a) Sodium I
b) Xenon O .....

¢) Selenium 6

d) Niobium CTJWM\)MM /Y‘L(Jtﬂl/’

2) Which period in the Periodic Table will you find the following elements?
a) Silicon..... 3 .....
b) Iridium 6
c) Barium 6 .....
d) Gallium l’

3) How many electrons are in the outer shell of the following elements?
a) Caesium ‘
b) Arsenic 5
¢) Lead 1’

d) Argon 8

4) How many shells do the following elements have?

a) Helium ....... ' ......

b) lodine o

Oy

c) Strontium ...

d) Manganese L‘

5) Name the element in group 2, period 4 Wwa’u”

6) Name the halogenin period 3 ...............

7) Name the alkali metal in period 5 ‘M@M"bl"mh’

8) Name the noble gas in period 6 ...... [L{LDLOYL ............................

9) How many elements have a symbol containing only one letter? r? ...............

10) How many elements begin with the letter C? 8 .................

11



11) Divide the list into metals and non-metals:

Caesium, Chlorine, Molybdenum, Neon, Nickel, Nitrogen, Strontium, Tin

Metals Non-metals

( o Sramd tWlonins

2 ok \'-s‘ e\
MD\~53~P-”MV\ ¥ ATy Nee

IR 2B T W FresaA

12) Sodium and potassium both react vigorously with water producing hydrogen gas and an alkaline solution.
Suggest why the two metals show a similar chemical reaction.

S ¢ . S
AN T Y SN Y S R G < .. S

farsedne  Table

........................................

13) Suggest why light bulbs are filled with argon gas. Explain your answer fully.

A“O\‘O\'\&Xf‘ﬂiuw\@“g\h“& LN ;w\\ Ly
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14) Find out why some of the elements on the periodic table have brackets around their relative atomic masses.

hast  ao  shadle igeloges  The

...............

e g es | Walblibe

15) On your Periodic Table it states that elements with atomic numbers 112-116 have been reported but not
fully authenticated. Find out what this statement means.
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ons

Learning Qutcomes:
1) Describe the formation of ions by the gain or loss of electrons
2) Draw & write the electron configurations of ions formed from the first 20 elements
3) Relate the charge on the ion to the element’s position in the periodic table

Forming ions

Atoms will try to achieve 2 full outer shell by either gaining or losing electrons during a chemical reaction.
Key definition

An fon is an atom or group of atoms that carries a charge.

Sodium reacts with chlorine to produce sodium chioride as follows:

sodium + chlorine <> sodium chloride

Transfer of
electron

Na Cl Na*t 7
Sodium atom Chiorine atom \S:dium ion Chloride lonj

Sodium chlBride (NaCl)

When the chlorine atom reacts with the sodium atom it gains an outer electron and becomes a chloride ion.

The electron configuration of a chloride ion is as follows:

@9 - e =8

e -® @®. \\

/,/ ‘\ \ ///// o \\\ ‘\
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Chiorine atom with Chloride ion with
17 protons = +17 charge 17 protons = +17 charge
17 electrons = -17 charge 18 elecurons = -18 charge
Overall charge = zeto Overzllcharge = -1

Writing the electron configuration:
Cl=2,87 = Cl=(2,8,8]
Notice that the chioride ion has the symbol CI

1%



When the sodium atom reacts with the chlorine atom it loses an outer electron and becomes a sodium ion.

The electron configuration of a sodium ion is as follows:

-1le
S~ _///

o
Lo

Sodium atom with

11 protons = +11 charge
11 electron =-11 charge
Overall charge = zero

Writing the electron configuration:
Na=2,81 ->

Draw the electron configuration of an oxide ion:

~
\
N

0=2,6

9

Draw the electron configuration of an aluminium ion:

Al=283

s

1+

Sodium ion with

11 protons = +11 charge
10 electrons =-10 charge
Overall charge = +1

Na‘= (2, 8]*

Notice that the sodium ion has the symbol Na”

— % o
C:"\
)
731_: Ell?lt—

.S

[Léf*

BT =

Metal atoms usually have 1, 2 or 3 electrons in their outer shell. Itis easier for them to achieve a full outer shell by

lasing electrons than by gaining them.

Non-metal atoms usually have 5, 6 or 7 electrons in their outer shell. It is easier for them to achieve a full outer shell

by gaining electrons than by losing them.

18
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How'mgny What Is the

electrons will Formulz of Draw & write the electron configuration of the
Atom charge on <
the atom lose R ion ion
4 the ion?
or gain?
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1) All theions formed above, apart from the hydrogen ion, have the same electron configuration as which

group of elements in the periodic table? O'MC\:'\L“)‘ZQ es

2) A hydrogen ion consists of only which subatomic particle? ..PT'\'DW

4




lons and the Periodic Table

Task: Research the charge that each of the ions that each element forms and write it in the space provided.
Ignore the ones that have been greyed out. The second pericdic table is to help you identify which space
relates to which element.

1 2 3 4 5 6 7 0
41
o 2 3 []2]
+|+2 Y5 3z -
11 [+1 -z [-2 -1
4| |41 L]

+1[+2 ~]

Li Be B C N o F e

Na | Mg Al Si P S Ci Ar

K Ca Sc Ti v Cr | Mn | Fe | Co Hi Cu ([ Zn | Ga | Ge | As | Se Br Kr

Rb | Sr | Y | Zr [ Cb | Mo | Tc | Ru ([Rh | Pd | Ag [ Cd | In | Sn | Sb | Te | 1 | Xe

Cs | Ba Lu Hf Ta w Re Os Ir Pt Au | Hg m Pb Bi Po At Rn

1) Arethere any patterns?

2) How could this help you to know the charge of anion?

¢

3) Why do you think you were ask to ignore the greyed out elements?



Task: Complete the table by filling in the missing information and writing the charge of the ion onto the electron

configuration.
ATOMS I0ONS
& & L % 3 protons Li 4 3 protons
\ 3 electrons ' 2 electrons
N = no charge N =+ 1 charge
4 protons A 4 protons
e e Bce o 4 electrons e Be o 2 electrons
\ f = ) (— h
. no charge s 7, charge
oo ~ s o ]
i 9 protons s " g protons
,‘ e F o
I ? F o 9 electrons T % S P ic electrons
A == =no charge B _— 3 =\~ charge
- g
8 — L ]
F e t ? protons ° ¢ O » - % protons
; b4 O s ? 4 electrons i B 'k 0 electrons
“/ =\ O charge | N J =1 - charge
s
e
. [~ e e &
. |"% protons ) \3 protons
/ X ' |13 electrons " |c electrons
* I ® Al o I * | =N\ocharge { e Al o =34 charge
M 4 \ B e 4 //
-0 L= - @ _
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Task: Complete the table and work out whether the element is an atom or an ion?

Remember:

* Inanatom, the number of protons and electrons is equal
s Anion has acharge (i.e. the number of electrons is different from the number of protons)

Element HUEHRGRT et Charge Atomic number | Atomor lon?
protons electrons
H 1 \ D | atom
O : 8 7 € zero Q 6Xo v
M o vz i +1L n 6 N
Al vy L0 +3 'y toN
0 g 10 -2 % '~
Mg 3 12 O VR edam
— 9 1O -1 - Lon
N i 0 L D zero 10 a\\.cw\
(NN i 10 +1 n RS A
by ES 3 B0 g oo
Qe 4 2 +2 A ; ‘on
S \ 6 \ g -2 i 6 1on

19




lonic Bonding

Learning Outcomes:
1) Recallthe definition of an ionic bond

2) Explain, using dot and cross diagrams, the formation of ionic compounds by electron transfer, limited to
combinations of elements from groups 1,2,3 and 5,6,7

lonic bonding in sodium chloride

{(»:))}Q{@ | K@)/ 26
/N T N

The single electron in the outer energy level of the sodium atorn has been transferred to the chlorine. The sodium
chloride is held together by the strong electrostatic attractions between the positive sodium ion and the negative
chloride ion.

Key definition

An lonic Bond is the electrostatic attraction between oppositely charged ions.

What happens when magnesium fluoride forms?

Formula = Mé F >



lonic bonding in calcium oxide

Formula= ch Q

lonic bonding in sodium sulfide

Ny L (@
@"”G} ( N

Formula=_Da ?_5

Task: Draw the dot & cross diagrams for the following ionic compounds and deduce (work out) their formula:

Potassium -
fluoride ( B [Q
Formula = k ?
Magnesium o8
chloride 14 -

2 My por

3



Aluminium

chioride g +

Formula = A‘C '5

OV

) -

Na. O

Formula=_""" 2

Magnesium

oxi . L ( B
@ “
N

Formula = N‘s '

Sodium
nitride

Formula J\\‘\S N

Calcium
sulfi c 1 7:‘\'

Formula =CC"S

23



Aluminium

([@wEreel

Lithium
sulfide

Formula = L-' 'LS

Ol &
“larie) (G

(.P

Formula =

Magnesium
nitride

Formula = N, i "l‘\\‘L

Aluminium nitride

o

Formula =M

24




Lithium
phosphide

o,

Formula = l—' 3F

Calcium fluoride

@V,

Formula =Ct‘~FL

Potassium sulfide

@HE

Formula = K'L-S

Lithium fluoride

g

Formula= L; F

Calciurn phosphide

cye!

Formula= G"’: PL

22




Describing the formation of an ionic bond in words

The chemical equation for the reaction of magnesium with chlorine is shown below
Mg + Cl, > MgCl,
By reference to electrons, describe how magnesium and chlorine atoms form magnesium chloride.
Magnesium loses two outer electrons to form Mg?* ion.
Two chlorine atoms each gain an electron to form 2 CI ions.
Hence, Magnesium Chloride, MgCl; forms.
The chemical equation for the reaction of sodium with oxygen is shown below
4Na + (0} > 2Na0
By reference to electrons, describe how sodium and oxygen atoms form sodium oxide.

Two sodium atoms lose an outer electron to form two Na* ions.
An oxygen atom gains an electron to form O% ijon.

Hence, Sodium Oxide, NazO, forms.

26



Giant lonic structure

Learning Outcomes:

1) Describe the structure of an ionic compound
2) Explain why ionic compounds have high melting points

Key definition

A lattice is a regular and repeating structure of particles.

All ionic compounds have the structure of a giant ionic lattice.
The lattice is held together by strong electrostatic attractions between positively and negatively charged ions.

Structure of sodium chioride: 20 Structure 3D Structure

strong :
electrostatic e
forces between
oppositely charged
ions

Task: Draw positive and negative ions onto the diagram below to show the arrangement of sodium and chloride ions
in sodium chloride. Create a key to show which jons are sodium and chloride.

; o : .
[ i ey
@ Clalorvdd  Jeay ((f)

o &) J
b Y }\/O ? O sedwom  wns (W)

%
N
LN
Y

Melting points of ionic compounds

lonic compounds, for example sodium chloride, have high Solid Molten (Melted)
melting points hecause they have: B T e

1) a giant ionic lattice

2) with strong electrostatic forces between oppositely
chargedions

3) that requires a lot of energy to break

Nt o\ aeeiuiacte

t-\iauar:uv\ :-‘0 58
S -



Task: Plota graph to show the melting and boiling points of the ionic compounds in the table below and answer the
questions.

Compound ‘ S Bolling Paint(3€) '
su i Nal 660 1304
Cotussiwamn bromide K8r 734 1435

SaXosnn: Dot NaBr 747 1390
colomna b e CaCly 8 1600

Sodwun L lon NaCl 801 1913

N O Mgo 1852 3600

Questions

1) Complete the table above by
adding the names of compounds.

2| What temperature does calcium

chloride freeze? 78L(‘

3) What temperature does potassium

bromide condense? H"BSL

4) Write a chemical equation with
state symbols to show the state
change for sodium chloride at 801°C.

....................................

B) Give the states of the last 3

compounds at 1500°C.

fidyls 3 : CaCl, Lnfm«’a‘.\. .........
 — §OF i R s t ey R o ; - Nacl cl‘“S ......
O: ‘ - H — E g ‘u\
N R8¢ N @r Colla  Wall O Mg0 s

7) Suggest why magnesium oxide has a much higher melting paint than all the other compounds.

T8t DSt PN .00 tons, et o Richer e B

............

B o teag baseden  He dudeskli prag hehoes,

Mﬁ..........‘;*‘& s wanehy | shon Q;Wp“—wmﬁwwl’%‘\ -

.....................................




Writing Chemical Formulae

Learning Outcomes:

1)  Know the charges of these ions:, Ag*, Cu?* ,Fe®*, Fet, Pb2', ZnZ, hydrogen ion (H*)
2) Write formulae for compounds formed between the ions listed above and those formed between metals in Groups 1, 2 3, and
non-metals in Groups 5, 6 and 7

Task: Name these ionic compounds

a) Zn0 ,Z—"‘LO\“}‘O‘

b) AgFz i

£) Fea53 wiicsinean

d) CuaNz wererisine

YL -

P P T L PR PP PR

e) PbBr; \Q‘%\\)E‘V\“/\p“

f) NasSe Sué\wv\%a.,\a_:\(b\k

g) Ca3AS s GO G

.........

As you know you can use the periodic table to work out the charges on the ions from group 1,2,3,5,6 & 7.
There are however 7 monoatomic ions that you will come across at GCSE in which you cannot use the periodic to

work out their charges.

£ Memorise these

What is the meaning of the Roman numeral after an ion’s name?

ladacoxes b (_\’\&_\\y}. cn

\’L-k F\&_.\ w\ o\

lon Formula
hydrogen H*

silver Agt

zinc n*
copper (I1) Cu®
lead (1) Pb2*
iron(il) Fe®
iron(l1) Fe*

Once you know the charges on the two ions in a compound you can wark out the formula.

Writing the chemical formula for magnesium chloride:

Step 1 - Write down the symbols:

Step 2 - Add the charges:

Step 3 - Balance the charges:

Step 4 - Write the formula:

Mg Cl
Mg CI

Mg CF
(6] §

Mgl




lonic compound lons formula
Sodium chloride Nal Cr Nacl
Sodium oxide Nal* 0%
Na I+ \N &y O
Magnesium oxide 2y 9 -
M % O j\’\ & O
Beryllium fluoride T4 =
% < F - Q d F’L
F
Calcium chloride s (U
Aluminium oxide ¥ 0
A DA o%- A\ v 2 O o
Potassium chloride _
Y Q R
Lithium bromide 4 :
L 1 @ { L § (é {
Magnesium iodide g 5
L4
™M % i - M 2 Y
Aluminium chloride S N
A e Yy Q=
.y
Calcium oxide 2
C “\.‘\ OL C (2 L)
_*
Lithium oxide .3 iy
Lﬁ O L T O
Potassium oxide < * ¢
TR 0 Kf)_ O
*
Lithium nitride Ly 3-
Lt N
ot LgN
1 2
Magnesium nitride My % e
i B N
"V\ ‘314 ~ )\\3 g -2_
Beryllium oxide g7 KSR, [
€% 0 R0




lonic compound lons

Formula
Rubidium Bromide Rb' Br RbBr
Strontium Arsenide sr2t ps3- Sr3As;
Caesium Sulfide cst g2 Cs2S
Barium Astatide BaZt At BaAt,
Gallium Selenide Ga3* se?- Ga,Ses
Zinc Oxide 7n2t 02- Zn0
Lead lodide P2t Pbl;
Silver Chloride Agt CI” AgCl
Zinc Nitride 7n2+ N3- ZnsN;
Hydrogen Bromide HY Br HBr
Iron(l1) Chloride Fe2t o FeCl,
Iron(l1l) Chloride Fe3t cr FeCls
Copper(ll) Phosphide cult p3- CusP;
Copper(ll) Chloride cuter CuCl,
Iron(l1) Oxide Felt 02- FeO
Iron(ll) Oxide Fe3* 02- Fe,03

31
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Chemical Equations

Learning Outcomes:

1) Write chemical formulae for ionic compounds
2) Write word equations and balanced chemical equations

Task: Balance the following equations

a) 4\- K i+ 0 2> Z K20
b) N+ 0, > ) NO
c) N+ 4 H > 7 NHs

d $ H + Sg 2> YHS

e} 2 CkO;, = ) Ch + ] 0;

Writing chermnical eguations

Note —all the non-metals in these questions are diatomic molecules, e.g. 0, N3 F; Cly Bra Iz Hy

Example: Magnesium reacts with oxygen to form magnesium oxide

1) Write the word equation: magnesium + oxygen -» magnesium oxide
2) Write the chemical formulae: Mg  + O, = MgO
3) Balance the equation: 2Mg + 02 = 2Mg0

s




a)

b)

c)

d)

e)

g

Sodium reacts with fluorine gas producing sodium fluoride

Z_ N o “X F'L — Lid‘LF

A piece of magnesium strip reacts with iodine to form magnesium iodide

M“b % \a — M5\7__

Barium reacts with oxygen to produce barium oxide

2_@;,\ - D‘L —3 'ZG@\O

Aluminium nitride is formed when aluminium reacts with nitrogen

Z A\ -« Ny o A\ N
Potassium reacts with bromine to form potassium bromide

TR + (3‘.7_ — k¢

When a piece of magnesium strip is dropped into hydrochloric acid (HCI), hydrogen gas is given off and a
solution of magnesium chloride is formed.

\\'\3 A 2HCl —> MDC\L + Hy
Chlorine gas reacts with potassium iodide to produce potassium chloride and iodine

Ci, +t 1K1 ~ 2 KLy o« ‘Z



h) Fluorine reacts with copper produce copper(ll) fluoride

v 5, &y Cu — Culy
i) Iron reacts with bromine to form iron(ll} bromide

-

Fe + Bry — Feliy
j) A piece of zinc reacts with hydrochloric acid (HCl) to form zinc chioride and hydrogen gas
28 * ITHU = Zallz % H,

k) On heating iron reacts with sulfur (Ss) to produce iron(ll) sulfide

g \:e‘ e g g —? %Fe S
1) Ironisformed when potassium reacts with iron(ill) oxide

EK + Fea0p —52F +32%x,.0

m) Aluminium displaces silver when reacted with silver oxide

3‘\310 + ZA\ — D‘\lo'g ¥ 6Aj

n) Aluminium nitride is formed when aluminium reacts with copper(ll) nitride

2/ 4 Cugmy —3 AN +3Cu

£



Key words

Term

Definition

Electron configuration

Howthe elzcteant are arranged in an atom.

Group The elements found inone «2\wm v,  ofthe period table
Pariod The elements found in one __ {023 of the periodic table
Noble Gases Gaseous elements occupying group {t . They are&

A\Xadi Mekads

Metal elements occupying group 1 of the periodic table.

H o=\ 0 6\6_"\3
J

Non-metal elements occupying group 7 of the periodic table.

Lneck

Chemically unreactive

lon

An atom or group of atoms that carriesa _ C o R

Ipan e bo.’\c\

The electrostatic attraction between oppositely charged ions.

Electrostatic attraction

The attraction between particles with _© g@ésl\”e\k)charges.

GisnY  sinicture

Large, repeating structure that extends in 3 dimensions

L anic L

A regular and repeating structure of particles




The picture shows sodium reacting with chlorine. The reaction forms sodium chlonde.

(a) Use words from the box to answer the questions.

compound element hydrocarbon mixture
Which word best describ37
(1)
lru/ryj
() sodum chlorde? . o I ...,
{1
(b)  When sodium reacts with chlonne the sodium atoms change into sodium ions
The diagrams below represent a sodium atom and a sodium ion.
L
s o +
i P SO
Sodium atom (Na) Sodium ion (Na*)
Use the diagrams to help you explain how a sodium atom turns into a sodium ion.
Lo éacm'\ey a /WM»'AA’/&I +'/ C/w-:?e
................................................................................ %

38



{a} The chemical equation for a reaction of sodium is shown below.

2Na + CI= » 2NaCl

Describe this reaction in terms of electron transfer

)

(b)  Use the periodic table on the data sheet to help you to answer this question.

(1) Complete the electronic structure of sodium. ¢ éa -

2 e

xX

AX

iy X
@ o |
X

XX

- @

() How is the electronic structure of sodium different from the electronic structure of

< G . 7 a4 .
auZaL)//M,o/uf,/«rvé«m ..... wwé ______ Aer |

m

Magnesium oxide is a white solid with a high melting point.

Explain how the ions are held together in solid magnesium oxide.

Z—A&'ema/ﬁﬁ— GOl Cntee. . O

()
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o7}

Magnesium oxide is a compound, made up of magnesium ions and oxide ions.

(a) Whatis the charge on each magnesiumlog? T T

(1)
(b) Explain how the magnesium ions get this charge.
Y ~ & - A
okl MOGNEL LK REOM... LTI CT. £ SLRLChrOoNnT
..................................................................................................................................... "

Q5
Potassium sulfide is an ionic compound.

Complete the table to show the arrangement of electrons in the ions formed
when potassium and sulfur react to form potassium sulfide,

Give the charge on each of the ions.

Arrangement of Arrangement of 2
Element electrons in atom electrons in ion Charge on ion
K 2.8.81 g8 + /
. - I
S 286 ([ S - Z
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Q6

(a) The diagram shows part of the ionic latlice of a sodium chlonde crystal,

(n Complete the spaces in the table to give information about both of the ions in this
lattice.

Name of ion Charge

IO b Tl (NPT PR = (SR
C/Um_;_{e o

(2)

40
(b) The symbol for a calcium atom can be shown like this:  Ca

20

(1)  Whatis the mass number of this atom?

(1

(i) What information is given by the mass number?

A peaCrons

(1)

4



Q7

{a) The electronic structure of a sodium atom can be written 28,1
Wirite the electronic structure of a potassium atom in the same way.

(b)  The electronic structure of a sodium atom can also be represented as in the
diagram below,

sodium
atom

(i)  Draw a similar diagram for a fluorine atom.

(i) DOraw similar diagrams to show the electronic siructure of the particles in

sodium fluoride.
+ [ 3L - /
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Qg

The table shows the electronic configurations of four elements.

Element Electronic configuration
chlorine 28.7

argon 2.8.8

potassium  2.8.8.1

calcium 28.82

(@) Why is argon an unreactive element?

(b) Krypton is an unreactive element in the same group of the Periodic Table as argon,
but in Period 4. It has an atomic number of 36.

Deduce the electronic configuration of krypton.

0 A 2888 =246 X
[0 B 28188 = BE K
i@ C 288288 = %€

O D 288882 oub AU net Al
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(c) Calcium reacts with chlorine to form the ionic compound calcium chloride (Cadl).

(i) Describe, in terms of electrons, how an atom of calcium reacts with two
chlorine atoms to form calcium chloride.

You may use a diagram in your answer.

i

Ca/aa e a%a . 2 C/.ZOP(}Q e & 50/‘\/ \

" A _celoa, M o s by 7 aithe phet U\,

§
y

(iii) In the reaction between calcium and chlorine, both oxidation and reduction occur.

Which row shows the element that is oxidised and the element that acts as
the reducing agent in this reaction?

Element that is oxidised Element that acts as the

reducing agent
j 7A salcium 7 calcium //0{4
. Os calcium chlorine £ i
£1€ V ' chlorine W calcium -&V{C
D chlorine | chlorine



Magnesium and chlorine react together to form magnesium chloride, a
compound with ionic bonding.

The equation for the reaction is
Mg + Cl, — MgCl,

(i) Complete the dot and cross diagram to show the arrangement of the outer
el}gms in the magnesium and chloride ions formed.

Show the charge on each ion.

Mg: + il — | Mg | [<C:] |:Cie]

CO'/“/‘-"‘f,.,‘a/eCa./e

(ii) State what is meant by the term ionic bonding.

4.“5'1”1r‘&cuan /@Cwaen 0//W(?@/g, c/a:rge

/
fﬁ% - P/,é ¢ C’/"d/ & 6«‘ L.

(iii) Explain why magnesium chloride has a high melting point.

dedueor..
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