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Metals and non-metals

| Metal

Metals are crystalline solids and atoms are linked to one another by special type of bonds
known as metallic bonds. “Metals are those elements which can release and form cation.”
Metallic bond: It is the bond between atoms of a metal.

A metal atom may be supposed atom be made up of two parts:

1. Valence electrons — Electron present in valence shell are known as valence electron. These
can be easily removed from atom.

2. Kernel - kernel include nucleus and all other electron shells except vale/aée’ shell in an atom.
The kernel is positively charged. é

A metallic object may be regarded as the sea of Kernel  Mobile Electron
valence electron in which positively charged —~ L"i"", oD
kernels are immersed. Each kernel is surrounded i\;-f" .."‘i;' % e e
by a number of Valence electron and vice versa. s (¥) |;:;C':;. |+y G—_}
Valence electron is mobile and can move from e o o @
e N N iy 7

one position to another. Kernel has negligible (+)e +) -@@
movement. The force of attraction between kernel / *® e o o
and Valence electron leads to formatior}\/ of N
metallic bonds. ))

AN N

| Physical properties of metal:

A i
1. Metallic luster. In their pure sté:cé,,.r?jretals have a lustrous (shiny) surface. This property is
called metallic luster. .
When light falls on the surface of a metal, the atoms absorb photons as energy. They
get exited and/,'startl Viﬁrétirfg. These is vibrating electrons release energy as light,
therefore, metal sdi;face/shines.
2. Hardness: Metals are usually very hard. The hardness of the metals depends upon the
strength of allic bond. Stronger the metallic bond, harder is the metal.
E_g{éep;io ~Na,,Mg, K are so soft they can be cut by a knife. Hg is liquid at room
(temperature.
3. Mal/eébility.”--S-ome metals can be beaten into thin sheets, this property is called malleability.
Au and Ag are most malleability.

4. Thermal conductivity: electron gets heat.
metals are good conductor of /‘\ m /“\ m mm m
heat due to presence of free - O &0 o o0 o
electrons. The metals take neylC € € € CC € . |

Heating road Environment

heat or current and pass it on at one point
to another electron. This
passing goes on while the last

5. Ductility. The property due to which a metal can be drawn into thin wires is known as
ductility. Cr, Al, Mg and Fe are most ductile.
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>
Electric conductivity: metals are good conductor of electricity. They differ in their
conducting power. It is due to presence of free Electrons which are carrier of charge.

7. State. metals are solids at room temperature only Hg is liquid at room temperature.
8. Density: metals have high densities except Na & K.
9. Sonorous: _ metals are sonorous means they have ringing sound. Metals are used for
making bell's and musical instrument.
| Non metals

“Non metals are those elements which form anion by accepting electrons.” The most
abundant non metal is on the earth is oxygen which constitutes ab06u}/§0% of earth crust
whereas the silicon is the second most abundant metal constituting 2\/% of the earth crust.

| Physical properties of Non-metals

-

1. Malleability and ductile: Non metals don not have malleabili_fy éﬁ'd\ductili/ty.
2. Brittleness: Non metals are hammered, they break intc)})'ie_pés(. S e
Diamond (allotrope of C) is of ductile nature but it/is/\q@ité"hér‘él
3. Luster: metals do not have luster because their ato/ms have loosely attached electron.
Diamond, iodine, graphite are lustrous < 7
4. Hardness: non metals are not hard NN
Sulphure, phosphorous and graphite are soft. |
Diamond is very had (hardest s }@tance\_on earth)
5. Electric conductivity: non metals a«?k:)oor confj,uctors of heat and electricity because they
do not have free electrons to conduct electricity.
Graphite is good conductors of electricity because the carbon atoms in graphite have
one free electron. Each not inVQ;tyéd in the bond formation
6. Density: Non-metals have Iow_/dens_ity because atoms are linked by covalent bonds, and not
closely packed. Y N Y
7. Melting and boilinéf)oinf’/Non/'r’netals have low melting and boiling point.
8. State: They are found in all:three state
> Hz,/Oz, Ne and.Ar are gaseous at room temperature.
> /Bo._r__gn/gi/ancle are solid at room temperature.
| Exceptions
1. Mercury (metals) is liquid at room temperature.
2. Crystals (non-metals) have bright luster (non-metal)
3. Graphite (non-metal) is good conductor of electricity.
4. Li,Naand K ( metals ) are very soft
5. Diamond (non-metal) is hardest substance.
6. Gallium and calcium (metals) have very low melting point. They will melt on our palm.
7. Diamond (non — metal) have melting point.
8. Li, K, Na have low densities, low melting point.
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| Chemical properties of metals

The chemical properties of the metals are depend upon their tendency of release electron.
Greater the tendency more will be the reactivity of the metal.

Reactivity series Cu  Copper
K Potassium Hg  Mercury
Na  Sodium sEImISiEr
Ba Barium g AU Gold
. g I
&) [CRleI a Pt platinum /\/
Mg Magnesium g . _ >
Al Aluminium £ P ’
-_E 1. Active metals: AN %
Zn  Zinc g Metal that arg/place\ above I-fydrogen evolve the
Cr Chromium d gas on reacting wuh dilute acid, they are know as
A active metals
7
Fe Iron 2. Inactlve metals:
_ The/rﬁetals thatare place below hydrogen do not
Cd | Cadmium v evolve gas/on reacting with dilute acid. They are
Co  Cobalt / known as inactive metals.
3 Nobe_!_metals.
Ni Nickel ;f/_-_-"' /_ Pt.and Au are very little reactive. Although H is a
S Ti "=~ non metal it has been included in the reactivity

o ~series it behaves like metals and forms H* by
Pb  Lead s // > loosing its only electron.

/.- l b
H  Hydrogen / Qa4

7
Why Some Metals are Ah\l?eactive/and Other Less reactive?
When met*als rgg( the; lose electrons to form positive ions. Now, if a metal atom can lose electron easily to

form posmve ions, it will react rapidly with other substances and hence it will be a reactive metal. On the other
hand, if a \metal atom loses electrons less readily to form positive ions; it will react slowly with other
substances. Such a metal will be less reactive.
Example: Na atoms lose electrons readily to form sodium ions, due to which sodium metal is very reactive. On
the other hand, iron atoms lose electrons less readily to form positive ions, so iron metal is less reactive.
Metals which are More Reactive than Hydrogen
Those metals which lose electrons more readily than Hydrogen are said to be more reactive than Hydrogen.
All the metals which have been placed above hydrogen in the activity series lose electrons more readily than
hydrogen, and hence they are more reactive than Hydrogen.
Metals which are Less Reactive than Hydrogen
Those metals which lose electrons less readily than Hydrogen are said to be less reactive than hydrogen. All
the metal placed below hydrogen in the reactivity series loses electrons less readily than hydrogen, and hence
they are less reactive than hydrogen.

o Rk v WS Dlee
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A. Reaction of metals with oxygen:
When metals are burnt in air they react with O2 of air to from metal oxide.
Metal + oxygen —® metal oxide.
Metal oxides are basic in nature. Because they dissolve in H20 to from bases, these are called alkalis.

Example
1. Kand Na react with Ozat room temperature.

4Na + 0, EE— 2Na-0
4K + 02 EE— 2K20

Both these metals are so reactive that they react violently. As a result heat evolved, they

N

catch fire / >
Mg reacts with Oz upon heating and burns brightly 4
2Mg + 02 —> 2MgO
Fe reacts with Oz but do not burn. The product is a mixture of F;e(/). Fe20s.
(Iron. I, Il oxide) or Fes0a (ferroso —ferric—oxide). It is brown-in colour.
3Fe+20, ——» FeO. Fe20; or FedOs (brown)
Cu reacts with O2 on prolonged heating to form cupr/e//odee\(Quo)
2Cu+ 02 —_—> 2Cu0 (Cu,ty/c OXIde‘ Black co/oured)
Ag, Au do not react with O2 even at very high temperature
Al reacts with Oz to Al203 ( Aluminum Oxide) @ 7
471+ 0, — /2/A1203 | \>

A

(S

I

o [

~: Nature of Metalllc-Oxide ~
Oxide of metals dissolve in water to f/oﬁ%soluble hydromdes known s alkalies.
1. Na:O+H,0 ——% - 2NaOH (aq)
2. K0+ H0 ——» " 2KOH (aq)
3. MgO+H0 4’ | Mg (OH)2 (aq)
4. CaO+H0 ——» Ca(OH): (s
5. ALOs+3H:0 —=— 24l (OH)s (s
Ca(OH)z2 an pd (OH)s. aremso/uble in water and known as bases.
Amphoteric Oxide.
The oxides wh?:ave the characteristic of both acids and bases are known as amphoteric oxide

Example: Al:03, Zn0 7
1. [Behaving as base
L AbOs +6HCI ——»  2AICk+3H.0
N J2n0+2HC  ——P  ZnCh+ Hz0
2. Behaving as acid
Al; O3 +2NaOH —> 2NaAl0  + H.0
(Sodium-aluminate)
ZnO + 2NaOH —> Na2Zn0; + H20
(Sodium-Zincate)

B. Reaction of metals with water
Metals reacts with water and produce metal-hydroxide and hydrogen gas
Metal + Water —»  Metal Hydroxide + Hydrogen gas
When a metal reacts with steam, it forms metal oxide and hydrogen gas
Metal + steam... ————®  metal oxide + hydrogen

Eelit ot \WWDC Voo
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Actually whenever metal react with water first it forms metallic oxide which is soluble in
water and form metal hydroxide. Hydrogen is liberated in the first step of reaction.
Metal+ water —> metal-oxide + Hydrogen
Metal oxide + water ——» metal hydroxide
. CatH.Q0 —» CaO + H:
ll.  Ca0+H.0 —» Ca(OH)2
In combined form:
Ca+2H.0 ——» Ca(OH)2 + H:
Na and K react with water violently even in the cold and immediately catch fire. So they are kept
immersed in kerosene oil which act as barrier between humidity of atmosphere a;td/;}revent fire.
When Na reacts with water Hydrogen gas evolved. This reaction is ex /hermic. The ignition
temperature of hydrogen is very low; therefore, it is highly combustible in nature/énd catches fire.
2K + 2H,0 —»  2KOH (aq) + Ho%A .~
2Na+2H,0 ~ ———®  2NaOH (ag) + Hz+A 4
Calcium reacts with water less violently. (™~ V%
Ca(s) +2H0 ()  —»  Ca(OH)2(aq) # Ho
Mg reacts with water upon heating. ) =
Mg (s) + 2H20 (g) ——  Mg(OH)2 (aq) + H2
The densities Mg and Ca are greater than water. How/éver;"--_b.pth float over water. Because bubble of
hydrogen gas evolved during the reaction stick on the surface of metals and they starts floating.
Metals like Al, Fe and Zn do not react with either cold or hot water but they react with steam to form
metal oxide and hydrogen. O\ ‘)
2Al + 3 H20 (g) //4’ 4 Al,O3 + 3H2
3Fe+4H0(g ——P — Fes0: + 4H,
Metals like Cu, Ag, Au, Pt and Pb do noit\ -fqact with water under any condition.

vy

C. Reaction of metals with acid: /'- >
1. Metals plac;a/b<}ve Hydrogen in the reactivity series react with dilute acids like HCI, H2S04 to
evolve Hz gas’and forming metal salts.

%‘a/ +.dil. Acid  ———®  Metal salt + Hydrogen gas
Example:

4
1 cat2HCl  ——®  CaCh+H;
(7 Mg+HS0, ——  MgSOs +H,
SO L) 2Na+2HCI  ———®  2NaCl+H
The-electron removed by metal are accepted by H ions of acid to evolve H. gas.
Ca —> Ca™ +2¢
2H" (ag) +2Cl~ (ag) + 2¢¢ ——» Hz + 2CI

2. When metals reacts with Nitric acid (HNOs) they form H20 instead of H2 gas because HNOs is
a strong oxidizing agent which oxidizes the H2 gas to form water and it self reduced to any of its
oxides( Nitrous oxide(N20),Nitric oxide(NO),Nitrogen oxide(NO2)).

. Al+6HNO;  ——®  AI(NOs)s + 3H20 + 3NO:
. Zn+4HNOs  ——®  Zn(NOs)2+ 2H20 + 2NO2
a. Zn+2HNO; ———» Zn(NOs)2+ 2H
b. [H+HNO; —» NO2+ H20] x 2
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3. Mn, Mg do react with very dilute HNOs to evolve H2 gas.

Mg+2HNOs (very dil.) —> Mg(NO3)2 + H2

Aqua-Regia (royal water)
It is the mixture of concentrated HCI and concentrated HNOs in the ratio of 3:1 by volume. They combined
to evolve nascent chlorine which reacts with both gold, platinum reacts with both gold, platinum. As a result,
the dull layer from the surface of the metal is removed and it again acquires a shining book.
3HCI+HNO; —®  NOCI + 2H,0 + Cl[Nascent]

" (Nitrosyl chloride)

(Aqua Regia) / '
Au + 3CI —»  AuCls (Auric-chloride) /
Pt + 4Cl —> PtCls (Platinic chloride) p

A
The word ‘nascent’ means just born in these reactions chlorine which is-evolved in the reaction is not
separated and reacts as such in the mixture. That is why it is known\as nas\cent cHor/ne It is more

reactive then its molecular form. //l\ ) )
V4
D. Reaction of metals with solution of other Salts: C
A metal placed higher in the activity series ca’n dlsplace the metal which occupies a lower
position from the aqueous solution of its salt. N
1. Zinc displaces copper from CuSQO4 somuon _' ,
Zn (s)+ CuSO0s (aqg) ZnSO4 (ag)+ Cu (s)
(Bluish-Colour) / é (co/our less)
Zn /)_ ) 4’ Zn"? (ag) + 2
Cu® (ag) + 2e — —» Cu(s)
2. lron displaces Copper from CuSO4
Fe + CuSO4 N~ FeSO4 + Cu
// " / (Light green)

/. L
3. Zinc displg%/Fe from iron sulphate.
Zn +FeS0. - ZnS04 + Fe (s)
4. Cu dis;%chg from AgNOs.
&

| Chemical Properties of Non-metals
The chemical properties of non metals are depend upon the electronic configuration of their atoms.
Non metals from negative ions or anion and called electronegative element.
N+ 3e —> N> The chemical prosperities of metals and non metals are
0+2e —> 0% different because of electronic configuration of their atoms.
Whereas metals atoms tend to lose one or more valence
electrons, the atoms of non metals tend to accept these.

C+4e —> c*

A. Reaction with Oxygen of Non Metals:

Non- metals react with air or oxygen upon hating to form oxides.
1. C(s)+02(g) —> CO2(g)

N2 it WD Lo oo
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2. Ss(s)+802 (g —> 8S02 (g)
If SO is hated in the presence of vanadium (V) oxide or vanadium pentoxide (V20s) catalyst to 273 k.
S0:2 oxidized to sulphure tri-oxide.
2S02 + 02 —> 2803(g)

Nature of the Non-metalic oxides
Oxides of non-metals are acidic in nature because they form acid when dissolve in water.

1. CO2+ H20 —> H2COs (carbonic acid)
2. SO2+ H20 —> H2S0s (sulphurous acid)
3. P2010+ 6H20 —_—> 4H3PO4 (phosphoric acid) i

S and P exit in molecular form as an aggregate of eight and four atoms respectiv /] They are not present in
atom. In chemical reactions, both sulphure and phosphorus may be shown as atom not as molecules.

y

B. Reaction with acids of Non-Metals: 4
Non-metals are oxidized upon heating with concentrated sulphurlc aC|d énd Nitric-acid.
Example: AN g

S+ 2H,S04 (conc,) 350, + 2H:0 // ~
S+ 6HNOs (conc) Heat H2S0s +' 6NO2(g) + H20
/(Reddlsh b\o>n vapour)
2P + 5H2S04 (conc.) Heat “2H3POa(ag) + 5S02 (g)+ 2H20
/TI?hosphor/c//a,CId)
P + 5HNOs3 (conc.) Fi/at/ H3P04 (ag) + 5NO2 (ag)+ H20
../i?"“')

C. Reaction with Chlorine O—T VvV
Non-metals react with Chlorine upon heatlng to form chlorides
Example: P+5Cl :7.' Heat = 9pCls

2 +/Cﬁz ) I‘ét S2Cl2  (Sulphur mono chloride)
/S’/ <~

Sulphure monochloride shguld have the formula SCI. However it exist a dimar with formula S2Cla.

D. Reaction of Non metals with water
Non ml_,e’gais\_do/ not regc‘f with water to evolve hydrogen.

E. Reaction of nqn"rﬁetéls with salt solution
When non metals react with salt solution the less reactive non metal get displaced by a more
reactive non metal.
2NaBr+ Cl, — % 2NaCl +Br2 (aqg)

| Metals react with Non metals
When metals react with non metals, they from ionic compounds and vice versa. From the electronic
configurations of metals and non metals, it is clear that metal atoms have surplus electron in their
valence shell and non metal atoms need some electrons in their valence shall to complete their
outermost shell.
Metal atoms release electrons and form cation, non metals accept electrons to form anion.
Because of carrying. opposite charges cation and anion attract each other and form bond

-
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between them. The attraction force between anions and cations is known as electrostatic
force which results in bond also called electrovalent bond.
The compound which contains ionic bonds is their atoms are known as ionic or electrovalent
compound.

+

O O
N - Na + e accepted by chlorine i
a o o
(X Nt-_i'- -
[2,8,1] [2,8]
o -
XX XX cl o
- X X
Cl * + e - < Cl % o - 0
XX XX a
| o
[2,8,7] [2,8,8]
Na"+CI - NaCl —

| Properties of ionic compounds

lonic compounds are made of oppositely charged ions i.e. /c’a’tlon \and anlons which have strong.

Electrostatic forces of attraction. /.__ /. /-' )

1. Physical state:
lonic compounds are generally solid and form crysIaIs In these crfstals ions have strong attractive
forces. Crystals of different ionic compounds al//dlfferent\b@:ause of different arrangement of the
ions known as crystal lattice. Q )

Crystal lattices: The regular ?ee\dtmensmné//arrangement of the jons in space.

2. Melting and boiling points: d ~
Melting and boiling points are depends ﬁpon the nature of bond. Since ionic compounds have strong

force of attraction they have very high meltlng and boiling point.

_/ .

Melting and b0|I|ng pomts of some crystalline ionic solids

- ——

Compound “ Chemﬁcal Formula Melting Point(K) Boiling Point(K)
Lithium chloride LiCl 878 1570
Sodium chloride NaCl 1074 1738
Sodium bromide NaBr 1031 1663
Potassium Bromide KBr 1007 1708
Potassium iodide Kl 953 1600
Calcium chloride CaCl: 1055 1870
Magnesium chloride MgCl2 987 1685
Calcium oxide Ca0 2845 3123
Magnesium oxide MgO 3073 3873

-
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3. Solubility:
lonic compounds are mostly water soluble. Water helps in dissociation of ions of ionic compounds.

Example: When sodium chloride is added to water, each Na’ jon and CI jon is surrounded by a
number of water molecules. Water molecules forms envelop around these ions. These are known as
hydrated ions. Energy is released during hydration which helps in the separation of ions which helps
in separation of Na* and CI ions.
Na‘'Cl (s) - Na‘(aq) + Cl(aq)
Hydrated ion
4. Electric conductivity: 0/ >

lonic compounds are good conductors of electricity. Conductivity is due t }he presence of ions.
lonic mobility is also required ions can make only in the molten state or in s6l\u\ion.

lonic compounds do not conduct electricity in the solid state girﬁe ions do not' move as they

are very closely packed. %

NN
| Occurrence of metals
Relative presence of metals: VN
Al-8.3,Fe-5.1,Ca-3.6,Na— 2.8, K- 2.6, Mg - 2.1, O’thers /05
Aluminum is the most abundant in earth’s crust.
Earth is the major source of metals.
Metals can be obtained from other sources. /\// : \>
Magnesium is present in chlorophyll. a /ff: )
Iron is constituents of hermits. // W Vv
Sea is also sources of metals like Na, K, Ca;.and Mg' /
The metals placed at the bottom of”}heyserles i.e. Ag, Au, pt generally exist in the free stat. ( native
state) O Y
The metals at the tap of the/serles K Na Ca Mg, Al, Fe are exist in combination of other elements
(generally non-metals) as omdes;arbonates sulphate, sulphides.

7
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» The combine state of Dr(etals is kno/wn/as minerals. Metal can have more than one mineral.
Ore:  The minerals from/here metalséan be conveniently and profitably extracted are called ore.

Example: the min rals of Al are:

Bauxite (ALzOe/.%y\O), Diaspore (Al.0s. H20), Crinoline (NasAlFs), Beryl ( BesAl2SisOns).

But méfﬁ;&a/ /_'\_sgenefajly extracted from bauxite. So bauxite is an ore of Al.

\\ / All ores are minerals whereas all mineral are not ores.
Metal Name of Ore Chemical formula Chemical name
Aluminum (Al) Bauxite Al20s. 2H20 Aluminum oxide
Calcium (Ca) Dolomite CaCO0sMgCOs3 Calcium-magnesium carbonate
Copper (Cu) Malachite CuCO0s.Cu(OH)- Basic copper carbonate
Lead (Pb) Galena PbS Lead sulphide

-
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Iron (Fe) Haematite Fe203 Iron (lll)oxide
Silver (Ag) Argentite AgzS Silver (1) sulphide
Sodium (Na) Rock-salt NacCl Sodium chloride
Tin (Sn) Cassiterite Sn0: Tin (IV) oxide
Zinc (Zn) Zinc blende zZnS Zinc sulphide
Metallurgy:  The process of extraction of metals from there ore is known as metallurgy.

The actual techniques which are to be applied for the extraction of e;t/als are linked with

their position in the reactivity series.
On the basis of reactivity, metals are grouped in to three categories: ~ )

1. Metals of low reactivity Different technlques are to be used for obtaining
2. Metals of medium reactivity the metals fallm’g in. \ea\ch category.
3. Metals of high reactivity — O\ ©

S

| Concentration of ores (enrichment of ores)

Ores mined from the earth are usually conoentrateg with large amount of impurities (soil, sound)
these impurities are known as gangue. This process is known as enrichment of ores.
Grinded {e \>
Process A
Ores are broken into smaller pieces wm/\help of crushers There pieces are than converted into
find powder with the help of stamp mi /T S procese, is called pulverization of ore.
Following methods can be applied to remove impurities.
1. Hand picking: The impurities—can be removed mechanically by hand pricking if ore and
impurities are differing in-size and s_h-ape".
2. Gravity separation or levigation:
This process is done Jin th/se
cases in which’ the gangue
impurities are-'then_ore. »In this
process |Wes are removed
by washin ith~a stream of
water.” The /h/eavi,er/ ore particles
settIe Iowx It is,also done in wifely
tab/es\ )
This metﬁod is applied in case of
oxide ore of iron and tine.

-
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FPowderore

Suspension
of the ore

Ij!/I'_.. \‘ N

3. Froth floatation process: It is based on the d|fferen9e//m \theNveIting qualltles of the gangue
and sulphides are particles by water and oil, where as.the orep/artlcles are wetted by water.

Froth bubbl c d
—Process' c.ar'r:'mg :l_llp:?de q_ompallersse
The crushed ore is taken in big tank. It is mixed __ °reparticals
with H20 and pine oil (eucalyptus oil). Air i
blown under pressure into the mixture the oil an | o oal b *a _
. #<——Sulphid
. . . . . - F) s -u g phide ore
air form foam which rise to the surface al Nh . particals
the ore particles the gangue impur&eing _J ” Water
wetted by H20 settle to the bottom of the ta I Y e e o 3O S il
The foam is transferred to another tank' 1tis then S T
repeatedly washed with water/to free the partlcles o E PR v T — Gangue

from impurities. Froth floatation processfor the concentration

of sulphide ores.

L0\ \ v, fa,

Compressed air

Pine oil Foam
containing

Agitator Pine oil Foam

; . containing
sulphide ore Sulphide ore
Mixt f k i

ixture of water _oil

and pine oil
QOutlet for -
Gangue

- Qutlet

Sulphide ore

4. Magnetic separation : It is used in those cases where either the ore or the impurities are
magnetic nature.

11 |
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Example: Fe(Cr0O2)2 cremite.

Process:
In this method, the powdered impure
ore is dropped on a leather belt which
moves over two rollers one of which
has a magnet attached to it. As the Ore
particles roll over the belt. The
magnetic component in the ore gets
attracted towards the magnet. It gets

collected in a heap while the non
magnetic component forms a separate //
s
heap. QA
< 7
) J
P
Electromaagr (v N >
a )\
s //"J
£ 7
Gang
//'"""\ RS >

Electromagnetic separation

Extracting metals towards the top of the activity series

>

Metals that are present high up in/the activity series (Na, Ca, Mg etc) are of reactive nature. They
cannot be obtained from their compounds by calcinations roasting or reduction. Because their
oxides cannot be reduced wiih the help--of coke because, they are themselves very strong reducing

agent.
These metals are obtairied by eleoﬁ'olytlc reduction method.

Example: A. Eleotéytlc réduction of NaCl to extract Na

Na is m%fted from molten NaCl by carrying out the electrolysis. Na is deposited at cathode

ine gas is evolved at anode.
p // N’aCI [molten] ——» Na‘+Cl
At cathode ‘Natve ———» Na [deposited]

e _ _
AtAhode 2ClI —» Clh+2e evolved.

wh)e ch

B. Al is isolated by the electrolysis of molten Al.Os (Alumina).
Al2O3 (molten) ———»  2AI + 30%
Atcathode: AP + 3¢ —» Al (deposited)
At anode: 0> —> 0 +2e (evolved)

Extraction of metals of moderate reactivity

Metals in the reactivity series are usually present as sulphide or carbonate in nature. It is easier to obtain a
metal from its oxides as compared to its sulphides and carbonates. Therefore the metals sulphides and

carbonates must be converted intosmetal oxides. This is done by one of the following processes:

Eelit ot WADC MV~
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(i) Calcinations (i) roasting
I.  Roasting The sulphide ores are converted into oxide by heating strongly below its melting point in
the presence of excess of air.
In this process following changes occurs

() Any organic matter if present gets destroyed.
(i) Impurities of non-metals ( sulphur, arsenic, phosphorus) are converted into their volatile
oxides.

Ss + 802 —> 8S02  (Sulphure —di-oxide)

P4+ 502 —_—> P4010  (Phosphorous (v) oxide)

4As+30, ——®»  2AS:0s (Arsenic-oxide) / >
(i)  Sulphides of metals are converted into their oxides.

2ZnS+302(g) ——®» Zn0+2S02(g)

Ve

2PbS+302 (gy» —»  2Pb0O+2S02(g) A g

(iv)  Small amount of sulphide may be converted into sulphaies as a result of roasting.
ZnS+20; (9 ——»  ZnSO4 L\ ¢
PbS+202 (9 ——»  PbSOs Y / )

Il.  Calcination \
The process of heating the ore below its melting omt in the absence of air is known as calcination.
It is applied when ores are metals carbonates. < < \>
In this process following changes takes place.

1. Moisture is driven oil and ore b/lp/e\dry. //
2. Some hydrated ores decomp /sed to from/_.ianhydrous by losing molecules of water of

crystallization. (D
Al203 . 2H20 H . Al203 + 2H20
(Bauxite) o~ ) e
Fe20s. 3H20 ‘== Fex0s+ 3H20
(Limonite) ye / \“ S (ferric-Oxide)
3. Carbonates //e deco;npos/ed into oxides of metal.
ZnCOs Zn0 + CO2
PbCO > —» PbO + CO2
/Q?_Co%cos N —®»  Ca0+MgO + 2C0:
{7 /

| Conversion of the oxide into metals (Reduction)

The oxides-of metals formed in roasting or calculation are reduced to form metal in a number of

ways.

() Reduction by carbon (smelting)

In this process roasted are [oxide of metal] Sn02+2C —¥»  Sn+2CO
is mixed with carbon [charcoal, coal or PbO+C —» Pb+CO
coke] and heated to a temperature above In case of Fe203

its melting point in furnace. 2C+0, —» 2cOo
Smelting is normally done for the FeoOs+3CO0 ———P» 2Fe+3CO0»
extraction of metals like zinc, copper, Fe, 200+0, —» 2C0,

Pb, and Sn.

CO reacts with Oz and form CO
Zn0+c ——» Zn+ CO ? 2(9)
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Haematite, coke

/' and Limestone
B

b

5

Blastfurnace

Fe,05+3C0 —+ 2Fe+3C05
Blast of hat air —_ = io—""——2—_ Blast of hot ait

Molten slag

Molten iran

(i) Reduction by highly electropositive metals. 4

It is basically metal displacement reaction. In this process h/lﬁhly éieé't_r_ci;.p’ositive metals such as Al,
Mg can be used to reduce metal oxide like Cr.0s, MnO, Fe_zOe; 4

3MnOz + 4 Al —»  3Mn+2AkO3+A

Fe20s3 + 2Al —> 2Fe #Al20s + A
These displacement reactions are highly reactive. The amount of heat evolved is so large that the
metals are produces into molten state. <~ /)

The reaction of Fe203 with Al used to joinrailway t‘r:a,ckéor cracks of machine part this reaction is

known as the hermit reaction. o —

Extracting metals low in the reactivity series. N

Silver (Ag), gold (Au) and platinum (Pt):_g/enera'lly'éccur in the free or native state. This means that they can
be isolated rather easily. Metéis"like 'c'op|/3'er/(Cu) and mercury (Hg) are comparatively more reactive and
occur in combined states. For example; yae ore of mercury is cinnabar (HgS) while that of copper is copper

glance (Cu2S). Both are converted intg metallic form upon heating in air or oxygen.
) \ 2HgS (s) +30, (g) 1®3  2HgO (s) + 250, (g)
7 2Hgo(s) et aug()+0,(g

o —_—

In extraction 6f'copp¢'r,_ >
N/ 2Cu.S (s) + 30, (g) Heat 5cuo0 (s) +2S0. (g)
— 2 2 2 2

JRE——

—_—

2Cu,0 (s) +Cu,S(s) M 6cu (s) + SO, (g)

| Refining of metals
The metals produced by various reduction processes are not pure. They contain impurities. There
are known as crude metals. Impurities must be removed to obtain pure metal.
The process of getting pure metal from crude metals by a number of methods is known as refining
of metals.
The most widely used method for refining impure metal is electrolytic refining.

-
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Electrolytic refining
This method is commonly used for the purification of the metals like Cu, Ag, Zn and Ni.
It is done in an electrolytic cell in which anode and cathode are used. Cathode is made up of pure metal.
Anode is made of impure metal. The cell contains solution of metal saft which acts as an electrolyte.
On passing the electric current through the electrolyte, the pure metal from the anode dissolve into
electrolyte.
The equivalent amount of pure metal from the electrolyte is deposited on the cathode. The soluble
impurities go into the solution where as the insoluble impurities settle down at the bottom of the anode and
are known as anode mud.

Example: o
In the electrolytic refining of crud copper impure directly deposited on the cathode.
metal is made anode and a plate of a pure copper act =iy

as the cathode. The electrolyte is the aquatic
solution of CuSOs4 (copper sulphate). On passing Pure metal

Impure metal

electric current the following changes occur. a4yt b
In solution of CuSOas:
Cu™(aq) SOs*(aq) are present
At cathode: Cu**(aq) + 2e- —® Cu (deposited)
Atanode: Cu(s) —®Cu’(aq) +2e
// MetaT ion
In electro refining the metal from anode does get. . salution

| Corrosion

The process of slow eating up of a metal by the‘gases and water vapors present in the air due to formation
of certain chemical compounds is known as corresion. J
Example: (>
a. Silver articles become black after sﬁ‘dr’_rjéft_im\g when exposed to air. This is because it reacts with H,S
(hydrogen sulphide gas) present.in the airto form a coating of silver sulphide.
P \ Silver sulphide
b. Cu reacts with mc/u:t/(’)/o2 present.in the air and slowly loses its shiny brown surface and gain a green

coat. This gregQJbstance is.copper carbonate.

2

p 2Cu+ H.0 + CO2+0: —¥®»  Cu(OH):.CuCO:s
P Vs > (Most air) ( basic copper carbonate)
c. Iron when exposed to most air for a long time acquires a coaling of a brown flaky substance called
rust. This cofrasion is called rusting.
N 4Fe+ 30, + 2HO ———P»  2Fe0 2HO

3
2Fe+ 5 0, + xH0 ——» Fe0,xH0

Factors responsible for corrosion:
1. Position of metal in the reactivity series. Active metals placed above hydrogen in the reactivity
series are easily corroded as compared to the metals which are placed below hydrogen.
2. Airand moisture. The presence of water vapours and gases likeCO2, SOz etc. in air helps the process
of corrosion.
3. Uneven metal surface. If the surface of metal is uneven, it will have certain depressions. Water
drops will stick in these and take part in the chemical process leading to corrosion.

-

15 I cdit with WF oS UTTICce



(SF? CHITRA stupy POINT

i Ever Best coaching for IIT-JEE, AIEEE, AIPMT,RPMT, VIII, IX, X, XI, Xl

>
4. Presence of salts. Presence of salts or electrolytes in water promotes corrosion.
Example: Rusting of iron is faster in sea water (also called saline water) than in ordinary water or
distilled water.

| Advantage of corrosion
The metal placed high in the activity series is quite reactive. It combines with the O2 present in the air to
form aluminum oxide Al20s. The oxide-layer gets slowly deposited on the surface of the metal and make it
passive to the attack by water, air, acids, alkalies. As a result, the articles made from aluminum are not
corroded.
Use: Aluminum foils are used for packing food preparation on cigarettes acts.
Prevention of Corrosion 4
A number of methods are used to prevent corrosion. é
a) Painting: Paint forms a protective coating on the surface of the articles. As a result, it does not come
in contact with the moisture present in air. Even rust proof paints are a’\'/ailable'fﬁesg days.
b) Oiling and greasing. Both protect the surface of metal agalnsf mms\ture and chemicals etc. in
addition, the oil and grease prevent the surface from getting scratched \ O
c) Electroplating. It is very common and effective method to d/eck coTrbsuen or rusting. The surface of
iron metal is coating with chromium, nickel or aLumlnum//etc by electrolysis also called
electroplating. They are quite resistant to the attack by both air and water and check corrosion.
a. Galvanization: If the surface of metal is electroplated by zinc, it is known as galvanization.
b. Tinning. If the surface of metal is eIectgq{a’ted by tin ﬁnen the process is called tinning.
Galvanization and tinning are very common for check/ng rust/ng of iron.

A o/
Galvanization is better than tinning. in the reactivity series, the order in which some metals appear is: Zinc

(Zn), Iron (Fe) and Tin(Sn). Now, if some scratches appear on the surface of iron article, coating of zinc will
be still effective because zinc will be corroded in preference to iron since it is placed above it. However, if
same happens in case of tinning then iron will be corroded in preference to tin because, it is more reactive
than tin. This means that corrosion will again start. Thus, galvanization is always better than tinning.

A\

Alloys
| The homogeneous mlxtuyé of more‘than-one metal or even metal and non metal is known as alloy.
Procedure: ‘ 7
It is prepared by b\nelting the main constituting metal and then adding definite proportion of the other
elemen;s (metal-or nonmetal) also in the molten state. The molten mass is stirred uniformly and
cooled to form a solid mass. It is an alloy.
Amalgams: H\\ g
The alloy in which-mercury is one of the constituents but not the major one is known as amalgam.
Most of the metals form amalgams with mercury. Iron and platinum are the exceptions. Amalgams may be
solid or liquid. They are good reducing agents.
Example:  sodium amalgam (Na/Hg), magnesium amalgam (Mg/Hg) etc.

Use: Dental alloy used for filling cavities in the teeth contains mercury, silver, tin, copper
and a small amount of zinc.
Alloys are also known as substitution-solid solution. Metals of other metal. As a result a
have crystal structures which are known as crystal lattices. In substitution-solution formed.

the formation of an alloy, certain atoms of a particulars metal
present in the lattice are replaced or substituted by the atoms

Eelit ot WADC MV~
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Purpose of alloy making:

Alloy are formed to improve the quality of constituent or metal

Increase hardness. Alloys are generally harder than the pure metals.
Example: stain steel and chrome steel are harder than pure iron.
Increase tensile strength: Alloy steels in general, have greater tensile strength’as .compared to iron.
Chrome steel used in making axels and ball bearings because it has greate tensile strength than
iron. Y
Lower melting point. Normally alloys have lower melting pints than-pure metals.
Example: solder (an alloy of tin and lead) has lower meltlng pomt\than both the metals.
Modify chemical reactivity. Alloys are formed to modify the /oh/emrcalxreagtjvnty of metals.
Example: sodium metal immediately catches flpe when-added-to water. However, sodium
amalgam (an alloy of sodium with mercury) does not catcﬁ fire.
Increase resistance towards corrosion. Iron easn§/ gets rusted. However different alloy steels

normally do not get rusted. VN _ \\
| Alloys of Aluminum
Alloy Percentage Composition Uses
Magnallium (light Al=95%, Mg = 5%, Pressure cookers, balance beams,
and hard) some light instruments.
Duralumin Al =95%, Cu = 4%, Mg = 0.5%, Mn = | Making parts of aeroplanes and
0.5% automobiles, pressure cookers etc.
(light, strong)

Alloys of Copper

Alloy Percentage Composition Uses

(strong, not corrode)

Bronze Cu=90,Sn=10 For making statues, coins, utensils etc

More malleable,

Brass Cu=80,Zn =20 For making utensils, parts of machinery,
condenser rubes, wires etc.

strong)
Gun metal Cu=90,Sn=10 For making gun barrels
Bell metal Cu=80,Sn =20 For making bells and gongs
German silver Cu=60,Zn =20, Ni =20 For making silver wares, resistance

wires.

o Rk v WS Dlee
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Phosphor bronze

Cu=95,Sn=4.8,P=0.2

For making springs, electric witches.

Monel metal Cu=30, Ni=67 Fe and Mn=3 For making corrosion resistant pumps
and containers for storing acids.
| Alloys of Silver
Alloy Percentage composition Uses

Coinage silver

Ag=90, Cu=10

For making silver coins

Silver solder Ag- 63, Cu=30,Zn=7 For soldering
Dental alloy Ag=33, Hg= 52, Sn = 12.5, For filling teeth.
Cu=2,7Zn=0.5
| Alloys of tin and lead
Alloy Percentage Composition Uses
Solder Pb= 50, Sn = 50

(less melting pint)

jor soldg';ihg broken pieces

7

\ For making printing type

Type metal Pb=70,Sb =20,Sn=10
| Alloys of Iron or Alloy steels (strong and hard)
Alloy Percentage Composition Uses

Stainless steel Fe=73,Cr=18 Utensil, cycle and automobile parts
Ni=8andC=1 Shaving blades, watch cases
Nickel steel Fe=98-96,Ni=2-4 Cables, automobile and aeroplane
parts, armour plates gears and drilling
machines
Alnico Fe=60,Ni=20,Al=12,Co=8

permanent magnets

Chrome steel

Fe =98, Cr=2

Axels, ball bearings, files and cutting
tools.

S
-

Thermit welding: Reduction of ferric oxide by aluminum is used in
thermit welding. A mixture of ferric oxide and aluminum powder is
called thermit (or thermite). It is placed in a crucible made up of silica
(Si02). It is ignited with the help of magnesium ribbon attached to
magnesium powder and barium peroxide which constitute starting plug.
Upon ignition, magnesium burns in the presence of barium peroxide
(BaO2) which helps ignition. As a result of heat produced, aluminum

present in thermit reduce

s ferric oxide to iron.

The heat evolved keeps iron in molten state. It escapes from the
tapping hole and fills the gap of the broken articles.
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mg powder
+
BaO2

Mg rvibbon

Al+ FeZO3

Tapping hole - (thermmnit)

for molteir
iron

Spot to 4 welded

THERMIT WELDING
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Question with solutions
1. Compare the properties of a typical metal and a non-metal on the basis of the following. Fillin Column A, B.

Properties A Metal [ /B'Non- metal-
Electronic configuration ? = \2 N v
Nature of oxides ? N/
Oxidizing or reducing action ? A 2
Conduction of heat and electricity ? o \\ ?

Answer:
Properties A Metal N | BNon-metal
Electronic Have 4, 5, 6, 7 valence
configuration Have1,2,3 ya\ence electrpns electrons

Formic acidic oxides or
neutral oxides
Non-metals generally
accept electrons

Nature of oxides
or amphoreic oxides

Formpﬁe(a{c OXIdeSIe basic

Metals,are d\onor,s of electrons

Oxidizing or reducing | M-e = M"/ X+e=2X
( A4 +
action Therefore they act as reducing andict as oxidizing
Ve ag’/tts/ agents

Conduction/o({reat ari;i'

Good conductors of heat and
electricity

Non-conductors of heat
and electricity

eIectnmtX 4
2. Name the following. ’
1A molter}mt::%catchés fire in chlorine gas and gives off white fumes
2)A me;al_ that forms two types of oxides and rusts in moisture; write their formulae also
3) A métal used in hot water systems
4) A metal used in long distance cables wires
5) A metal added to gold to harden it
Answer:
1) The molten metal that catches fire in chlorine gas and gives off white fumes is sodium.
2) The metal that forms two types of oxides and rusts in moisture is iron. The formulas of its oxides are: FeO;
Fe20s.
3) The metal used in hot water systems is copper, because it is a good conductor of heat and electricity.
4) The metal used in long distance cables wires is aluminium, because it is a light metal and a very good conductor
of electricity.
5) The metal added to gold to harden it is copper.

3. A copper plate was dipped in AgNOs solution. After certain time silver from the solution was deposited on the
copper plate. State the reason why it happened. Give the chemical equation of the reaction involved.
Answer: Copper is moreiféactive than silver, therefore, it displaces silver from silver nitrate.
Y78 EQit with WPS OTfiCe
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Cu + 28gMN0Oz(aq) ——— CulNOs ) + 249

Copper Silver nitrate Blua Silver

4. An element X on reacting with oxygen forms an oxide X20. This oxide dissolves in water and turns blue litmus
red. State whether element X is metal or a non-metal.
Answer: Since the oxide turns blue litmus red, therefore X is a non-metal because it is an acidic oxide.

5. Metals replace hydrogen from acid, whereas non-metals do not. Why?
Answer: Non-metals cannot supply electrons to convert H' to Hz(g) whereas metals can give electrons to convert.

2H +2e 7 Ha(g).
d
6. a) What is the behaviour of magnesium when it is heated and steam is passed over itf%f)resent the equation. b)
Can carbon dioxide react with magnesium?
Answer: a) When steam is passed over heated magnesium a reaction takes place where -a white powder magnesium
oxide is formed along with hydrogen. Magnesium will burn with a bright white fIar;ne in steam, if previously ignited in air.

MQ(S} +HZD{9} :»I"a”lgD(S} +H2{g) -

e

b) Ironically, magnesium will even burn in carbon dioxide for/mrng black specks of carbon!

2Mgisy+C0; (g) = 2Mgly oy +C(5}

7. A zinc rod was kept in a glass container having CuS0O4 sofdﬁb\h.\ On\e)ﬁmining, it was found that the blue colour
of the solution had faded. After few days when the zinc.rod was taken out of the solution, a number of small
holes were noticed in it. State the reason and ?e /e/buatlon of cljemlcal reaction involved.

Answer: -

-

Zn+ Cusly — ZHSD4 + Cu
Blue colourless

Zinc has displaced Cu from CuSOZsqu’trpn therefore holes were noticed on zinc plate.
8. Carbonates and sulphide ores are usually converted into oxide ores, why?
Answer: ltis easier to reduce oyd/eas con’féarred/to carbonate and sulphide.

9. How does roasting dlﬁje// om calc‘lnatloﬁ? Give equations.
Answer: >

S.No R/\as\trng Calcinations
Calcinations is heating of the ore, in the
absence of air to decompose it or drive
volatile matter

) Roas ing. -is heating ore in the
[ presence/of air to oxidize it

\\ _ Roasfng occurs at higher
2. Tk temperatures higher than the
melting point of the ore

Calcinations occurs at temperatures lower
than the melting point of the ore

Roasting: 2705+ 305 — 2 s e 2505

Calcination: ZnCO3 —2—s7n0 + CO, 1

In both cases, the ore becomes porous for easy reduction.Sl. NoRoastingCalcinations1.Roasting is heating ore in the
presence of air to oxidize itCalcinations is heating of the ore, in the absence of air to decompose it or drive volatile
matter2.Roasting occurs at higher temperatures, higher than the melting point of the oreCalcinations occurs at
temperatures lower than the melting point of the ore

-

20 | EQTWITH WPS OTIICE



(SF? CHITRA stupy POINT

i Ever Best coaching for IIT-JEE, AIEEE, AIPMT,RPMT, VIII, IX, X, XI, Xl

>

10. Why are aluminium containers used to transport nitric acid?

Answer: Aluminium containers are used to transport nitric acid because concentrated HNOs renders aluminium
passive by forming a thin strong protective oxide layer. This protective layer prevents further reaction with the acid.

11. 1) Why is aluminum used to reduce metal oxides like Fe203?
2) What is "Thermite Welding"?
Answer: a) Aluminium is a powerful reducing agent i.e., has great affinity for oxygen. Hence it reduces metallic
oxides below it like Fe203 to metal, with evolution of lot of heat.
2) The property of aluminium to act as a powerful reducing agent and evolving a lot of heat is used in welding
broken iron pieces.

28] + FepOy — 2 s A0 + Fe + Heat //
<

12. Why is Al obtained only by electrolytic reduction of Alumina (pure)?
Answer: Aluminium metal has a strong affinity for oxygen and the oxide of Al is A/|2(53, which is a very stable oxide.
Hence ordinary chemically reducing agents are not sufficient to reduce Al203 to Al. Electrolytic reduction is a more
powerful reduction method. (A

4

13. Name two metals that occur in a free state nature. What is the method of refining them?

Answer: Gold and Platinum are two metals that occur in a free in state in r}a’}dre. They only need to be cleaned by
physical methods. .

14. Question: Explain the formation of an ionic compound between a m\e al and a non metal by transfer of electrons

with Mg as the metal and chlorine as the non-metal to illustrate your answer. Give the reaction that occurs.

Answer: Magnesium, whose atomic number is 12, has 2, 8, 2 configuration. It has two electrons in its valence shell.
Chlorine has an atomic number of 17 and an eIectrPﬁc\config_uratLeh of is 2, 8, 7. It has seven valence electrons.
Chlorine is one electron short of the argon confi /atlon (2,8,8) while magnesium has two electrons in excess of the
neon configuration (2, 8,). Accordingly, one at,em--?f magnesium will find two atoms of chlorine to transfer its two

electrons to (one to each) as shown below: [ (

g —_— Mg2t + Z2e-
[2,8,2) (2,87

/S 201 +2e — -+ 20CF

2,8,7 o.a8,8
> { ,} ( 3
The g2+ and the two CI' so formed, then form ionic bonds between them.
Qo2+ - - P
P Mg=' + 20 ——=[CI- Mg - T ] —WMQUE
Y d > g In terms of Lewis dot structure,
" Ny e =iR -
WMgs ¥ 2cli—= *gl. Mg "Cl: —— MgCly
(2,8,2) (2,8,7) (2,8,8) (2,8 (2,88
NCERT Solutions

1. Give an example of a metal which (i) is a liquid at room temperature. (ij) can be easily cut with a knife. (iii) is the
best conductor of heat. (iv) is a poor conductor of heat.
Ans.: (i) Metal that exists in liquid state at room temperature - Mercury
(i) Metal that can be easily cut with a knife - Sodium
(iii) Metal that is the best conductor of heat - Silver

-
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(iv) Metals that are poor conductors of heat -~ Mercury and lead
2. Explain the meanings of malleable and ductile.
Ans.;_Malleable: Substances that can be beaten into thin sheets are called malleable. For example, most of the metals
are malleable. Ductile: Substances that can be drawn into thin wires are called ductile. For example, most of the metals
are ductile.
3. Why is sodium kept immersed in kerosene oil?
Ans.: Sodium and potassium are very reactive metals and and combine explosively with air as well as water. Hence,
they catch fire if kept in open. Therefore, to prevent accidental fires and accidents, sodium is stored immersed in
kerosene oil.
4. Write equations for the reactions of (i) iron with steam (i) calcium and potassium with water

(i) 3Fe, + 4H,0, — FeO, + 4H,,
<

[ron Steam [ron(ILIT)oxide  Hydrogen

(i) Ca, + 2H,0, — Ca(OH), + H,, + Heat v
' ' >
‘\_\ V%
2K+ EH:U.J. —;EH{}HW + H_H. + Heat 4
Calcium/  Water Calcium Hydroxide/ Hvdrogen ~
Potassium Potassium hydroxide

5. Samples of four metals A, B, C and D were taken and 3ddgg!..\t\o the.following solution one by one. The results
obtained have been tabulated as follows. C N \\

Metal | Iron (Il) sulphate Cooper (1) sulshale "J:Z'ij;nc sulphate | Silver nitrate
A. No reaction Displacement . ’

B. Displacement )| No reaction

C. No reaction No _peacfjon ~ No reaction Displacement
D. No reaction No reaction Y No reaction No reaction

Use the Table above to answer the following qbestibh’s about metals A, B, C and D.
(i) Which is the most reactive metal? (ii) What would you observe if B is added to a solution of copper (Ii)
sulphate? (iiij) Arrange the metals AB/C and D in the order of decreasing reactivity.

Explanation e Y &

+ IR .' .I. I .. : . . ]
A + FeS0Os — No r;j/c{fon, i‘e;,-Alisless reactive than iron Za | Most Regctive
e
A + CuSO. isplacement,’i.e., A is more reactive than | B _ _
copper 7 Fe | Reactvity Senes
— / s ."'l.
B+ Fe|_§,_04' VA Displace’ment, i.e., B is more reactive than iron Cu
B+ ZnS&t;_H_.N,o reaction, i.e., B is less reactive than zinc Ap
) L . . . Least Reactive
C + FeS0O: - Noreaction, i.e., C is less reactive than iron = Y TR

C + CuS04 - No reaction, i.e, C is less reactive than copper
C + ZnS04 — No reaction, i.e., C is less reactive than zinc

C + AgNOs - Displacement, i.e.,, C is more reactive than
silver

-
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D + FeS04/CuS0./ZnS04/AgNOs — No reaction, i.e., D is less reactive than iron, copper, zinc, and silver
From the above equations, we obtain:
(i) B is the most reactive metal.
(i) If B is added to a solution of copper (Il) sulphate, then it would displace copper. B +

CuSO0; — Displacement
(iii) The arrangement of the metals in the order of decreasing reactivity is:
B>A>C>D
6. Which gas is produced when dilute hydrochloric acid is added to a reactive metal? Write the chemical reaction
when iron reacts with dilute H2S04.
Ans.: Hydrogen gas is evolved when dilute hydrochloric acid is added to a reactive metal. szr(i’r/on reacts with dilute
7

H2S04, iron (Il) sulphate with the evolution of hydrogen gas is formed. /\

I;E|4 +1 IJS{J:.:.J:,-} 3 E;'ES{-}-H...,-:. +1 IJH| p & /s

7. What would you observe when zinc is added to a solution of iron (Il) sulph/a,te?___‘Write the chemical reaction that
takes place. (O >

Ans.: Zinc is more reactive than iron. Therefore, if zinc is added to a solution of iron (Il) sulphate, then it would displace

iron from the solution. ) Ny

Zn, +FeSO,  ——7ZnS0, . +Fe / ’

8. (i) Write the electron-dot structures for sodium, oxygef)/a';r&'ﬁ"[‘nagné\ jum. (ij) Show the formation of Naz0 and
MgO by the transfer of electrons. (iij) What are the ions present in these compounds?
Ans.: (i) The representation of elements with valence elec{rons as dots around the elements is referred to as electron-

dot structure for elements. > W Vv
(al  Sodiumi2. 81y = MNa /_/ -/
_ - (>
(b)  Oxygeni2, 6) = 302 W
(¢)  Magnesium (2,8, 2)= Mg . — )
Na_r'_\-‘ s 4 W 3 ) % ~ . )
+ [ e (Na }wEO‘ :| - \ N A o e e e
- " = T . Y [z 2
" SN N SMe b0 —— (Mg? 1[0; }
(i) Na—" e 0 o

(iii) The ions present in NazQégNa+ arid 0% ions and in MgO are Mg** and 0" ions.

9. Why do ionic compouhdg have high melting points?

Ans.: lonic compounds/ﬁaﬁstrong 9Iectrostatic forces of attraction between the ions. Therefore, it requires a lot of
energy to overcome these forces: That is why ionic compounds have high melting points.

10. Name two metals hich are found in nature in the free state.

Ans.: The meté___ls/_ at the bottom of the reactivity series are mostly found in free state. For example: gold, silver, and
platinum. AN g

11. Metallic oxides of zinc, magnesium and copper were heated with the following metals.

Metal Zin Magnesiu Coppe
c m r

Zinc oxide - - -

Magnesium

oxide o )

Copper oxide - - -

12. In which cases will you find displacement reactions taking place?

Ans.:

Metal Zinc Magnesium | Copper

Zinc oxide No reaction Displaceme | No .
nt reaction

-
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Mggnesmm No reaction | No reaction No .
oxide reaction
Copper oxide Displaceme | Displaceme | No .
nt nt reaction

13. In the electrolytic refining of a metal M, what would you take as the anode, the cathode and the electrolyte?
Ans.: In the electrolytic refining of a metal M:
Anode - Impure metal M, Cathode - Thin strip of pure metal M
Electrolyte - Solution of salt of the metal M
14. Give reasons
a. Platinum, gold and silver are used to make jewellery.
b. Sodium, potassium and lithium are stored under oil.
c. Aluminium is a highly reactive metal, yet it is used to make utensils for cooking.
d. Carbonate and sulphide ores are usually converted into oxides during the process of extraction.

Ans.: (a) Platinum, gold, and silver are used to make jewellery because they are very Iustrous Also, they are very less

reactive and do not corrode easily. p ~

(b) Sodium, potassium, and lithium are very reactive metals and react very. V|gorously with air as well as

water. Therefore, they are kept immersed in kerosene oil in order to prevent their; contactwnh air and moisture.

(c) Though aluminium is a highly reactive metal, it is resistant to corrosion. This |s because aluminium reacts with

oxygen present in air to form a thin layer of aluminium oxide. This oxwd/e/layer is" very/stable and prevents further

reaction of aluminium with oxygen. Also, it is light in weight and a go,od condkfgtor of heat. Hence, it is used to make
cooking utensils.

(d) Carbonate and sulphide ores are usually converted into oxides durlng the process of extraction because metals can

be easily extracted from their oxides rather than from their caytfpnates and sulphides

15. You must have seen tarnished copper vessels being cleaned W/th /e?on or tamarind juice. Explain why these
sour substances are effective in cleaning the vess /

Ans.: Copper reacts with moist carbon dioxide in air /form copper e/rbonate and as a result, copper vessel loses its

shiny brown surface forming a green layer of copper carbonate The citric acid present in the lemon or tamarind

neutralises the basis copper carbonate and dissolves the layer. That is why, tarnished copper vessels are cleaned with
lemon or tamarind juice to give the surface of the copper vessel its characteristic lustre.

16. A man went door to door posing as a goIdsm/th He promised to bring back the glitter of old and dull gold
ornaments. An unsuspecting lady ga ve a set of gold bangles to him which he dipped in a particular solution. The
bangles sparkled like new but their we ht was reduced drastically. The lady was upset but after a futile

a/Lt’i/ retreat Can you play the detective to find out the nature of the solution he had

argument the man beat a

used? /
Ans.: He must have dippedthe gold metgl in the solution of aqua regia - a 3:1 mixture of conc. HCI and conc. HNOs.
Aqua regia is a fuming, highly.corroesive liquid. It dissolves gold in it. After dipping the gold ornaments in aqua regia, the
outer layer of gold gets dissolved and'the inner shiny layer appears. That is why the weight of gold ornament reduced.
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