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s —D Student Learning Outcomes |SL5;)W

*Describe the properties and trends of group 2 elements, including their electron
configuration, reactivity, and common compounds such as oxides, hydroxides and
carbonates.

+ Explain the chemical reactivity of Group 2 elements, including their reactions with oxygen,
water and acids (Be, Mg, Ca).

«Explain the reactivity of group 2 elements in terms of their electron configuration and
valence electrons.

«Describe the industrial and everyday use of group 2 compounds, including their role in
medicine and agriculture.

« Explain the term reactivity series and its applicatinn in predicting the outcome of chemical
reactions.
+Use the term reactmty series and its mmcation in prechcting the outcome of chemical

reactions. AL O LS




« Explain the extraction and purifi cation pmcess nf group ﬂ eterdents and thefr compounds k

« Understand the term thermal decomposition an;i its appucatian in the analysis of group 2
compounds, especially carbnnates arld nit!ates

¢ Use the term therm pl decomposition and its application in the analysis of group 2
compwpq,| especially carbonates and nitrates.

* Explain the trend in solubility of group Il sulphates and hydroxides using the terms enthalpy
of hydration and enthalpy of solution.

» Compare the properties and reactivity of group 2 elements with group 1 in the periodic
table.

e Explain the term complex ion and its application in the formation of group 2 compounds.
e Explain the term basic oxide and its application in the formation of group 2 compounds.

¢ Describe qualitatively the trend in the thermal stability of nitrates and carbonates
including the effect of ionic radius on the polarization of the large anion.

¢ Describe qualitatively the variation in solubility and enthalpy change of solution, AH sol,
of hydroxides and sulphates in terms of relative magnitudes of the enthalpy change of
hydration and the lattice energy. XA\
L AN\ .

Elements from Group 2 are used in a wide range, af appl htibns* For e:ﬁmple Gruup 2 metals
produce coldured flames heated,: leaﬂihg m\their  in flares and fireworks. Magnesium

™

in powdered form is used ir arm (\ " \\8

The elements in ¢ ZJM thb?eﬁndic Table are referred to as alkaline earth metals because
their oxides auld e"o\xides are water-soluble (alkaline) in nature and oxides are found in the
earth's crust. As they are in Group 2, these elements have two electrons in their outermost
shell. These two outer electrons occupy s subshell. Their general electronic configuration is ns’,
Electronic configurations of the first three elements in Group 2 are:

Beryllium (Be) 15%2s?
Magnesium (Mg) 15%2s%2p*3s?
Calcium (Ca) 15?25%2p*3s?3pi4s?

5.1 General Trends of Physical Properties and Chemical
Reactivity of Group 2 Elements

All Group 2 metals can form ionic compounds in which they donate two outermost electrons 10
become an ion with +2 charge. S0, they act as reducing agents as they get oxidised: “When going
down the group, the metals become more reactive ThlS s;an be’eip;amed by looking at the
Group 2 ionisation energles in the ﬁgure .5 L 72 "y




Decreasing order of 1*
ionization energy of group 2
elements is

Be>Mg>Ca>5r>Ba

0 Be Mg Ca S Ba
Firs! lontzalion Energy
B Sccond lonization Energy

Fig 5.1: Trend of first and second ionization energies of group 2 elernenhs

5.1.1 Trends in ionization energy and chemiqatrbaﬁmw‘-"

lonization energy is the minimum amouni of energy required to remove one mole of electron
from the isolated gaseous atqrn qriqa‘: “This gmph shows that both the first and second ionization
energies decrease going nwn the group ‘The graph above shows that going down the group, it
becomes easier to rﬁ the duter two electrons of the metals. This is due to the increased
shielding effét['anda larger distance between the outermost electrons and nucleus. As a result
of this, the elements become more reactive going down the group as it gets easier for the atoms

to lose two electrons and become 2+ ions. This trend is shown by looking at the reactions of
the Group 2 metals:

With dilute hydrochloric acid: bubbles of hydrogen gas are given off much faster indicating
that the reactions become more vigorous. For example:

Mg, + ZHCL,, MgCly,, + Hy,

With oxygen: the metals get more reactive with oxygen down the group (Ba is so reactive that
it must be stored in oil to prevent it from reacting with oxygen in air.

5.1.2 Trends in atomic radius

Look at the atomic radii of the Group 2 elements, shown in Table 5.1. The atoms of Group 2
elements get larger going down the group. This is because of the increase in extra shell and
shielding effect, attraction between the nucleus and valence el.ectrons decreases Hence, size
of atom increases. Figure 5.2 represents the ﬁt,nmfc radTus of group 2 élements.
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Increasing order of
atomic radius of group 2 .
elements is
Be<Mg<Ca<Sr<Ba
B :
0 Be Mg Ca Sr Ba
Fig 5.2: Trend of Atomic radius of group 2 elements h’

5.1.3 Trends in melting point

The melting point of the elements decreases going down the group as the outer electrons get
further away from the nucleus. This means that the attraction between the nucleus and
the delocalised electrons decreases hence strength of metallic bond degr,gqsgﬁw\causing a
decrease in melting point. Figure 5.3 represents the rneltipggajrllqs:qi_ "gqu@;\@_ﬁélﬁehts.
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Fig 5.3: Trend of melting point of group 2 elements

Following table 5.1 represents the general trends in physical properties, such as atomic radius,
melting point and density.

Table 5.1: Physical properties of alkaline earth metals

> . a0 " L N g
beryllium (Be) 0.122 4 1280 | 0\1.85
magnesium (Mg) 0.160 2 A0 (O 174
calcium (Ca) 0.197 [\ WW\D Y/ 838 1.55
strontium (Sr) '_"‘0.215 ’L\ NO\B ~33rv 768 21.66
barium (Ba) _ <[ o2 | s 714 3.56

O\
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D) \ pOdllEEATids
(a) React qq_\-Whl_birweri!‘ Formation of Basic oxide
The Groupj i'-ll-nétléfs burn in air, and more rapidly in oxygen, forming white solid oxides.

Strontium and Barium also form peroxides (MOz). For example, magnesium ribbon burns with
a bright white flame once ignited in a Bunsen flame.

2Mgs) + Ozig = 2Mg0y)
Beryllium and magnesium oxides are insoluble in water while the solubility of remaining oxides
increases down the group, as they form soluble hydroxides.

All oxides of group 2 elements are basic in character except BeO which is amphoteric in nature
as it reacts both with acid and base. Basic character increases on moving down the group.

BQ'OM + ZHCI“;Q]. — BECII‘”" + Hzoill
Beow + ZNaOHlm} —* Na:BeOIm; + HIUm

The Group 2 metals get more reactive with oxygen going down the group. The larger atoms lose

their outer two electrons more readily than the smaller atoms in the gro/up__.;r,r'l?\l-\l?\l greater

reactivity of barium metal is illustrated by the fact that it must I:lfe.uéggfed wrider) oil-to' keep it
—\ ~ N\ N ’-(". \ I’_:I'\\:""\\.\_\__.‘

out of contact with air. e /f';, \r\ § \ 1‘_'-. 0\ NN AGS

BN RN I E G 1
BeO is covalent in character-while ;emg}gfrjg\oﬁldgs 'are-basic in nature. This is due to the small
size of Be?" ion. Polarizihﬁ-.‘\p&?ién of ,‘ﬁ.@gﬁe’atéf” because of which oxide ion can easily be

Be
polarised. Hence electrons are sharec qby the nuclei of both atoms. That is why BeO is covalent

in C“afaQFFrj“l\'-;}»J}QJ NN

Flame test

Some of the Group 2 metals burn with characteristic flame colours. It is the 2+ ions formed in
the reaction that cause the colours. We can test for calcium, strontium and barium in
compounds using flame tests. A nichrome wire, cleaned with concentrated hydrochloric acid,
is dipped into a sample of the salt to be tested and heated in a non-luminous Bunsen flame:

« calcium compounds give a brick-red colour.
« strontium compounds give a scarlet/red colour
» barium compounds give an apple-green colour

(b) Reaction with water
Beryllium does not react with water because of the protective layer of BeO on its surface.

Magnesium does not react with cold water. However, it burns in steam to forms magnesium
oxide and hydrogen. PN

— <2\ (C\
Mge) + H,Crg) — MO0+ Mg\ N [ (0 |0~

Calcium reacts more readily than magnesiurfi, with water,| | > |
[ -Ilf-“-l \ cam +2Hzﬁm—-- Ca (UH j;l-‘llll + Hay,




This reaction forms a cloudy white suspensqon of 5{|ghtiy sdluble calcrUm hydroxu:le The calcium
hydroxide dissolves make the, so\luncm weaklytalkalh{e, The hydrogen gas is given off at a steady
rate. Going down the group, I'EaCthty‘Of“ group |l elements with water increases as hydrogen
gas is released more anp hrlore rapidly.

General reactf&ﬁ olf‘ all group 2 metals except Be and Mg with water follows the following
general equation.

Mg + 2H,0p —  M(OH)zgs) + Hagg)

(c) Reaction with Dilute Acids

The Group 2 metals undergo redox reaction with dilute acids to form salts and hydrogen gas.
The reactions become more vigorous and exothermic down the group. The reaction of all group
2 metals with dilute HCL follows the following general equation.

Mis) + ZHClagy —  MClagaq) + Hagg
(d) Reaction of group 2 oxides with acid

Group 2 oxides are basic oxides, these oxides are used in making useful compounds by their
reaction with acid.

f ~\ \I
Mg0w + HSO04q — MgSOu,, + HOu - ._/ \\ 3\

Ca0y + ZHCI F’:)" Ca(;[zm \\ {.{ ; H’\él}}\ '/\d o=

Magnesiuin sulfate is used focﬁhort-;erm re{ibﬁ of \:bnsﬁphtfon It is also used as a soaking
solution to relieve minor ép}ains,qbni}lsas Eustte/ aches or discomfort and joint stiffness.
Calcium chloride is used as F miid;fyjng agent in paint production, coagulant in the manufacture
of rubber. AR |\;]\J|\\“‘»

\

Concept Assessment Exercise 5.1
1. What is the general trend in the melting points going down Group 2?
2. Explain why the atoms in Group 2, as in any other group, get larger with increasing
atomic number.
3. Write a balanced chemical equation, including state symbols, for the reaction of:
i. strontium with oxygen
ii. strontium oxide with hydrochloric acid.
4, Barium reacts vigorously when added to water.
i. Write a balanced chemical equation, including state symbols, for the reaction of
barium with water.

ii. State two observations that could be made during this reaction.

iii. Suggest the approximate pH of the resulting solution.

iv. Will the reaction be more or less vigorous than the reacnon oFbanumwitl'i‘ water?
Explain your answer. ~.| D\ o2

5. Describe what you would see when magnesfum resa;ts mth cpld water and steam.
Also write an equanon for the raat:tmn w1th steam. |




9.3 Comparlson Qf Reactiwty of Group 1 and
AR DL \\"“Group 2 Element

Reachvity 6f db element depends upon the ionization energy. Smaller the value of ionization
energy, greater is the reactivity. Alkaline earth metals have higher ionization energy as
compared to alkali metals. It is because of their smaller size and greater attraction of electrons
towards nucleus. Group Il elements are less reactive than Group | elements in the same period
because of low ionization energy of group | elements as compared to group Il.

Alkali metals react vigorously with water. The reaction is so vigorous that the evolved hydrogen
catches fire. While alkaline earth metal reacts slowly with water.

Ca, *+ 2H,0 — Ca(OH),,, + Hy

Alkali metals are good reducing agents compared to alkaline earth metals because they possess
smaller value of I.E.

5.4 Uses of Group 2 Compounds

_ G r \
Use of Limestone in industry : *:«.’..1-6\ (e ’ Q \ \

a\f
\ N

Limestone is made up mainly of calqb.{m (arbpngte ‘(héré ‘aré njany'types of limestone, which
provide useful rocks for : ldingL_They can, be\shapﬁd \into blocks that can be stuck to each
other using mortar. Pre¥i y, (t:his\ rrgpna\was rhade using lime and sand.

\

Now it is more at\ us\a oement and sand, although the cement is made from lime. Marble
is anot ckium carbonate used as a building material, for example in making of
expenswe tﬂes However, most calcium carbonate is used to make cement. The first stage in
the manufacture of cement is the roasting of limestone in a lime kiln. At high temperatures in
the kiln, calcium carbonate decomposes to form calcium oxide also called lime or quick lime.

CaCo,, M, cao, + CO,,
lime

The calcium oxide made in the lime kiln goes on to be roasted with clay to make cement.
Cement can be mixed with sand and small pieces of rock to make concrete, the most widely
used building material in the world. Its tensile strength can be improved by letting the concrete
set with iron rods running through it.

Use of slaked lime in agriculture

Calcium hydroxide (slaked lime) is used in agriculture to increase the pH of acidic soils.
Calcium hydroxide is basic, so it will react with and neutralise acid, raasing the,pH of the soil.
Ca(OH),, + 2H' o Ca ML * ZHZON _ WUt

Use of Group 2 compounds in medh:al ‘-., \Y |

Barium sulphate (BaS04). 'i's tin medicine bécame :t absorbs X-rays strongly and is used to
diagnose disorders of the mtesm neks and stomach. As it is insoluble, and not absorbed into the
blood stream frqm :nJa gut.

\l|
\_‘] N |




Group 2 hydroxides and carbonatesr are pases and are often used as antacids to treat acid
indigestion {(an excess of h)tdr‘ot‘.hlonc :acid in the stomach) by neutralisation, Gaviscon and
Rennies use ca lClUﬂ] narﬂanate ‘and magnesium carbonate, while Milk of Magnesia is a suspension
of magnesium hycﬁmnde in water.

CEICD:m + ZHCl{aq} — Ca[‘.hm, + CO'),(gg + H10(l|

Mg(OH )25y + 2HCljaqy — M8Clagaq) + 2H20q
4 1hermal Decomposition of Group 2 Carbonates
and Nitrates

Thermal decomposition is the breakdown of a compound into two or more different substances
by the application of heat.
The carbonates and nitrates of group 2 elements decompose, when heated. The carbonates
break down to form the metal oxide and give off carbon dioxide gas. For example:

Mgconn ﬂ' Mgom + coiiti
The temperature at which thermal decomposition takes place increases going down Group 2
carbonate. ,...\\ = ‘ \m\\\
The Group 2 nitrates also undergo thermal qacon'[mmlen, ﬁﬂr ei‘émpte ¢ -

2€a(NO _ﬂ-&. 3@% A \\dNo,, 0y,

\ g

A brown gas is observed wﬁeh \ﬁ Group \2 m}r’ate is heated. This is toxic nitrogen dioxide, NO;
(nitrogen choxndel I;l\kgj quupnates A hlgher temperature is needed to thermally decompose

the mtrates]aid g(b 215 descended.
5.4.1 Trend in thermal stabilities

Thermal stability of group 2 carbonates or nitrates increases down the group. The relative
ease of thermal decomposition is shown by the values of the enthalpy changes of reaction.
The more positive the enthalpy change, the more energy will be needed to decompose the

metal carbonates.
Table 5.2: Enthalpy change of reaction values for the decomposition of some Group 2

L ) carbonates. S
T e | e e
& " tem Rt i e _ b R g peky
 Magnesium carbonate 540 +117
Calcium carbonate . 900 - +176
Strontium carbonate 1280 1 ':238___._ P~
L_B_arium carbonate | 1360 **zaa_ WUV ]

We can explain this l:rend usmg adeas about Mn pdlansatm:n \ \ ) |/
The carbonate ion has a relatwely targe ionic, racnus soitis easuy polarised by a smalt highty
charged cation. Size of Froup 2 cations increases down the group:

J ]l\:.ll Mg¥ < Ca* < Sr** < Ba™
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The smaller the ionic radius of the caticm the better lt is al: polansmg the carbonate ion. A
small highly charged catldn such as Mg’ can attract ‘electrons and distort a larger carbonate

anion to such an exten} that the bond ¥ormed has a considerable amount of covalent character.
This is showrr in ﬂgure 54

™

Fig 5.4 Magnesium ions are better polarisers of carbonate ions than calcium ions.

So, the degree of polarisation of the carbonate ion by the group 2 cation follows the order
Mg? > Ca® > Sr** > Ba

the greater the polarisation of the carbonate ion, the easier it is to weaken a carbon-oxygen

bond in the carbonate and form carbon dioxide and the metal oxide on heating The order of
stability of carbonates is ()

BaCoO, > Srco >-Caco, >Mg§0i _

A similar pattern is observed with the' them\al decomp@si;ion Of GI'OUIJ 2 nitrates. The order
of stability with respect m the prodm:fsis in the order:
J NP ﬂaﬂ’lD,)z 5 Sr(NO,)z > Ca(NO,), > Mg(NO;),
-~ [T\ J\I\
NNAAS Concept Assessment Exercise 5.2
1. Which one of the three compounds listed will decompose at the lowest temperature?
i. Calcium carbonate, strontium carbonate, barium carbonate
ii. Barium nitrate, calcium nitrate, magnesium nitrate

2. Write a balanced chemical equation, including state symbols, for the thermal
decomposition of:

i. Strontium carbonate ii. Barium nitrate.

5.5 Trends in Solubility of the Group 2 Hydroxides

and Sulphate
(a) Solubility of hydroxides of group Il elements
The solubility of hydroxides increases as we move down the gro-up, wuth banum hydroxide
being highly soluble in water. The order of solubility is e -

Mg(OH);< Ca(OH);< Sr(OH);<, aa(éHh

Table 5.3 shows the solubility in water of some Gﬂmp 2hydroxld#:s We can explain this variation
in solubility in terms: of the reiative values of enthalpy change of hydration and the
corresponding latﬂeq energy. g

]| "




2x105

N §'E(dHh 3.4 x10?
Ba(OH); 1.5 x10?

(b) Change in hydration enthalpy down the group

Hydration enthalpy is directly proportional to the charge on ion and inversely proportional to
the size of ion. Smaller ions (with the same charge) have greater enthalpy changes of hydration.
So, the enthalpy change of hydration decreases (gets lessexothermic) in the order.

Mg > Ca?* > Sr** > Ba*'

this decrease is relatively small down the group and it depends entirely on the increase in the
size of the cation, as the anion is unchanged (it is the hydroxide ion in every case).

(c) Change in lattice energy down the group

Lattice energy is greater if the ions (with the same charge) fon'mng the Iatnce aramll so the
lattice energy decreases in the order. O 1\ (CLO\N

\ \‘| 7\ .:\_--, et
Mgf. > @2 >\Sﬁ¢‘}\}aa2b ' '-l \ | \'//\_,

The lattice energy is alsqaj\vgmgly ) : -. §l to mem of the radli of the anion and cation,

S0, the decrease in la tticg énérg)\ is félea large down the group and it is determined more

by the size of the lapgq |catluﬂ‘mn 'than the size of the hydroxide.

(d) Diffcrﬂr\éu in enthalpy change of solution of Group 2 hydroxide

Substances that have a very high solubility in water are likely to have enthalpy of solution with
a high negative (exothermic) value. As a rough guide, the higher the negative value of enthalpy
of solution the more soluble is the salt.

Conclusion:

The lattice energy of the hydroxides decreases by relatively higher values down the group. The
enthalpy changes of hydration decreases (gets less exothermic) by relatively lower values down
the group. The value of enthalpy of solution gets more exothermic down the group. so, the
solubility of the Group 2 hydroxides increases down the group. Compound is likely to be soluble
in water only if enthalpy of solution is negative or has a small positive value.

(e) Solubility of sulfates of group Il elements

The solubility of sulphates decreases as we move down the group, with barium sulphate
being insoluble in water. Table 5.4 shows the solubility in water of some Group Tmtfates The
solubility decreases as the radius of the metal m |m:rearut-:s.r Q [ ,.if-'-" \ )

MgSO A CaSQ }Sr‘SO D- 3.1504 ;.'




Solubility at 298 k (mol/dm?)

o |Mb504 il 1.83
J]I NN Cas0, 4.66 x 102
Srs04 7.1 x10™
BaSO4 9.43 x10°®

When we move down the group, both the lattice dissociation enthalpy and hydration enthalpy
decrease. The hydration enthalpy decreases more than the lattice dissociation enthalpy. So,
the enthalpy of the solution becomes more endothermic.

Concept Assessment Exercise 5.3

Explain why magnesium sulphates is more soluble than barium sulfate by referring to the
relative values of the lattice energies and enthalpy changes of hydration.

5.6 Complexes of The Alkaline Earth Metals

Group 2 elements almost exclusively form ionic compounds containing theﬂ“ fon, They are
more reactive towards group 5 elements, and they have a\greater tendeﬂcy to form complexes
with Lewis bases than do the alkali meta;s WO (&

Because of their higher. posltwe{harge (Q} dnd sﬁa‘ller iomc radii, the alkaline earth metals
have a much greater téndenq to fur‘i’n}ommexes with Lewis bases than do the alkali metals.

This tendency is most' lmpcu'tant for the lightest cation (Be?*) and decreases rapidly with the
increas raqﬁma Ehe metal ion.

The chernistry of Be? is dominated by its behaviour as a Lewis acid, forming complexes with
Lewis bases that produce an octet of electrons around beryllium. For example, Be* salts
dissolve in water to form acidic solutions that contain the tetrahedral [Be(H:0)4]*" ion. Because
of its high charge-to-radius ratio, the Be* ion polarizes coordinated water molecules, thereby
increasing their acidity.

Valence shell 2 2p
electronic
configuration of Be
atom
Valence shell

electronic . " .
configuration of [Be(H,0)J" — [Be(H,01(OH)]" + H
Be* ion

Attachment of four e o
water molecules xx | [xx . [\ )bt

with Be* ion
1 \ __.,_"-.__l-l,o H 0 H O H,0
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Similarly, in the presence of a. strong base, berylhum and 1ts 5alts fOrm the tetrahedral hydroxo
complex [Be(OH)4]*. Henceﬁemlium oxtde is! amphoteric Beryllium also forms a very stable
tetrahedral fluoride complex [BE\FJ‘*, [BeF3]'". This is all because of small size and high charge
density of Bez‘ quq,r Ret that beryllium halides behave like Lewis acids by forming adducts
with Lewis b

The heavier alkaline earth metals also form few complexes, but usually with a coordination
number of 6 or higher. Complex formation is most important for the smaller cations (Mg>" and
Ca®"). Thus aqueous solutions of Mg?* contain the octahedral [Mg(H,0).]* ion. In this complex
Mg can extend their coordination number to six by using one 3s, three 3p and two 3d orbitals
which are present in its outer most shell,

5.7 Extraction and Purification Process of Group 2 Elements

and their Compounds
Group 2 elements, also known as alkaline earth metals, include beryllium, magnesium, calcium,
strontium, barium, and radium.The extraction and purification processes of Group 2 elements
and their compounds involve several steps tailored to the specific properties of each element.

1. Extraction: 0 \ \‘

ral ""(/
/ ‘| \
a. Ore Preparation: Group 2 elements are typically fqur\!djh\(lﬂner@ls suth aﬁ carbanates
sutfates, oxides, and silicates. The ore: contéa#mg the qes*lrw ‘etal is first mined and then
crushed to obtain a fine poml;er in arder\to e:&n‘@ct&hee{emental metal.

b. Roasting: Group 2 Carboﬁa\;es angé\upsll&ble}owards heat. They thermally decompose to form
metal oxide and ¢ dﬁb;ide For example, to extract magnesium from its carbonate first it
is roasted to\ fﬂH‘h g?\esium oxide and CO;.

MgCO,,,, R MgO,, + Co:m

¢. Reduction: Depending on the ore, reduction is often carried out to extract the metal. For
example, magnesium can be extracted by the electrolysis of molten magnesium oxide, while
calcium and strontium can be obtained by reducing their halides with sodium or magnesium.

2. Electrolysis (Purification):

Pure samples of most of the alkaline earth metals can be obtained by electrolysis of the
chlorides or oxides. In some cases, electrolysis is used to further purify the extracted metal.
Beryllium was first obtained by the reduction of its chloride; radium chloride, which is
radioactive, was obtained through a series of reactions and separations.

Examples
Here is an overview of the extraction and purification methods for some key Gruug 2 _g!ements:

1, Beryllium A L
Extraction: Beryllium is usually extracted fro;n beryt ore (Beshlz(ﬁid,m through a chemical
process involving acid digestlm and soMenf extracudn, -

Purification: It is purified by cdnv‘ertm_o, ber;'\hum hydroxlde into beryllium fluoride, which is
then reduced by magn Sil _'m to'abtain high-purity beryllium metal.

\\] JI\"
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Extraction: Magnesium is commofaly predut:ed by the electrolysm of molten magnesium chloride
(from sea water_\Fr pdmes)

Puﬁﬁcatiu:J ' The

magnesium obtained is further purified by fractional distillation or vacuum

distillation processes.

1.
2. Starting from calcium carbonate how would you extract pure calcium metal.

Concept Assessment Exercise 5,4
Why beryllium form complex compounds?

KEY POINTS

The Group 2 elements magnesium to barium are typical metals with high melting points
and they are good conductors of heat and electricity.

Progressing down Group 2 from magnesium to barium, the atomic radius increases. This
is due to the addition of an extra shell of electrons for each element as the group is
descended. ]

The Group 2 elements magnesium to barium react w’ehwaten tp if(odui;e hydrogen gas
and the metal hydroxide, WhICh may be pnl;psllghtty\ do‘luﬂ& /i

The Group 2 ele magnesim)i fo hanwnhgf‘zn imair tcn*onn white solid oxides. These
oxides form hydre%( eﬁ w!tﬁ mtérhhe hydromdes get more soluble in water going down
the group s\ot”eil' selutiohs can become more alkaline.

T{:QJ mif 5 of Group 2 elements get less soluble in water going down the group.

Reactivity of the elements with oxygen or water increases down Group 2 as the first and
second ionisation energies decrease.

The Group 2 carbonates and nitrates get more resistant to thermal decomposition
descending the group.

Many of the compounds of Group 2 elements have important uses. Limestone, which
contains mainly calcium carbonate, is used as a building material and is used to make
cement, which is a component in the mixtures that make concrete and mortar. Slaked
lime (calcium hydroxide) is used to neutralise acids in acidic soil.

Pure samples of most of the alkaline earth metals can be obtained by electrolysis of the
chlorides or oxides.

References for additional information.

Inorganic Chemistry by R.L Madan and G.D Tuli

Disha Expert- Disha NCERT Xtract errurless objec!.lye Chemlstuy
Cambridge International A Level(:lier'mstty h&‘ haWﬁe Ryan and Roger Norris
Chemistry for Afl'ewet by Francesca
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1. Multip _le_,:_(;I_)Pj\t\;g}Qﬁés\i@i\ﬁhﬁ?"(JMCQS)
i. Th&bsélh\ajfibln state shown by alkaline earth metals is
a) 42 b) -2 €) +1,42 d)-1, -2
ii. Which one of the following is the most soluble in water?
a) Mg(OH): b) Ca(OH). c) 5r(OH). d) Ba(OH),
iii. Which of the following alkaline earth metal hydroxides is amphoteric in

iv.

character
a) Be(OH); b) Sr(OH), c) Ca(OH); d) Ba(OH),

Of the metals Be, Mg, Ca and Sr of group 2 A. In the periodic table the least
jonic chloride would be formed by

a) Be b) Ca c) Mg d) Sr
The order of solubility of sulphates of alkaline earth metals in water is/ﬁ_ A0
a)Be > Mg >Ca> 5r>Ba b) Mg > BQ{'«BT.&?@ >(5‘r@\ WU

cBe>Ca>Mg>Ba>Sr - (d)Mg»Ca>BaXBeSsr

.‘\I"","\\.l’fl

vi. The solubilities of %mn?tﬁdéf\%\;(@ Wﬁégnésudm group due to a decrease
in A \.r\\. ﬂ .\"\ \ \ ‘.?\._M_'\,E St
RR L VLD
a) hydratiqp ener le§ bfﬁatian%“ b) inter-ionic attraction
c) e{lﬁm p\b solution formation d) lattice energies of solids
vii. In which of the following the hydration energy is higher than the lattice
energy?
a) MgS0.4 b) SrS04 c) RaS0, d) BaSO,
viii. Which of the following alkaline earth metal sulphates has hydration enthalpy
higher than the lattice enthalpy?
a) CaSO4 b) BaSO4 <) BeSO, d) SrS04
ix. Which gas is released when CaCO; reacts with dilute HCI?
a) Ha b) Oz c) CO; d) Cla
x. Brick red is characteristics flame colour of
a) Beryllium b) Magnesium <) Calcium d) Barium




Unit 5: Group 2 Elements (0 A\

2. Short Answer Questions

1. Describe and explaiﬂ the trend obAd 1 the thermal stabilities of the carbonates of
Group Il. j e U yLa

Dewilbé e use of Group |l elements or its compounds in agriculture.
iii. Wﬁte an equation to represent the thermal decomposition of calcium nitrate,
iv. Why are the elements of Group 2 called alkaline earth metals?
v. How do group 1 metals differ from Group 2 metals?
vi. Explain with the help of an equation the amphoteric nature of beryllium oxide.

vii, Explain qualitatively the variation in solubility of the hydroxides of the elements in
Group Il down the Group from magnesium to barium.

3. Long Answer Questions
i. Explain the reactivity of group Il elements with water and dilute HCl with chemical

reactions.
ii. Analyse the trends in the thermal stability of nitrates and carbona;gfqﬁamaline earth
metals. A e Q\ 1S [72 \ G\
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