UNITS-| (CHEMICAL SUBSTANCES - NATURE AND BEHAVIOUR )

chapter - 1

= (Chemical Reactions
- and Eguations ==

% Chemica? Reaction

It's a Py10Cess whene substances combine to cneate a

new substance with unique pnopenties .

® These ane the foﬂﬂowing Changes to detenmine that the

chemical  neaction has taken place :

() Change in state @) Evolution of gas

(i) Change i cofous (1v) (hange in tempesatuse

= Reactant - Substances which take pant in a chemical
veaction ane called weactants . Ex - l"lg and 0,

® Pooduct :- New substance formed aften a chemical
weaction s called a psioduct . Ex = Mg0

= Chemicaq Equation

A chemical equation snjmboﬂicaﬂﬂ% nepnesents a  chemical
neaction , using fonmulas of neactants and products . Fon
instance -

Zinc + Diﬂufe Sulphunic 3 Zinc Suffate + Hydsnogen
(Zn) Acid (H250,4 ) (ZnSo4) (Hz)
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=+ Bafanced (hemica? Reaction
A neaction whene the numben of atoms of each efement

s equal on both sides of the equation .

Exampfe : 2H2+02 —> ZH,0

nepnesents the bafanced combustion of h%d%ogen gas with
0xygen to fonm waten vapon .

% Unbalanced chemica Eq,uation

If the numben of atoms of each efement in neactants s

not equal to the numbess of atoms of each element
psiesent in the  pswoduct ,  then the chemical  equation s

called  Unbafanced  Chemical Equation .

Example Fe + HZO — Fe304 -+ HZ

In this example |

a numben of atoms of elements ane not
equal on two sides of the seaction .

Fon example ; on the [feft-hand side onfy one inon atom

is psiesent , while thsiee ison atoms ase puesent on the

mght - hand side . Thenefose , it is an unbalanced chemical

equation .

NOTE |

A Sofid substance that has been spenated fnom a fiquid
in a chemical pnocess . {Denoted as (|) in neactions 3
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TYPES OF

CHEMICAL REACTIONS

(ombinatien | Displacement
Reaction Reaction

Decomposition
/ Reacti(in \
Thenmal Photochemical Elecinolytic
Decomposition  Decomposition ~ Decomposition

To Make Equations Mosie Infosmative

Witing the symbofs of physical states of substances in a

chemical equation :

an writing  the  physical  states of substances , a chemical

equation becomes mosie  infonmative .

* (haseous state is  sepsesented by symbol (q) .

* Liqud state s sepsiesented by  symbol (4).

* Solid state s wwitten by symbof (s) .

* Aqueous solution is wsitten by symbol (ag) .

* Wwiting the condition in which  seaction takes place . The
condition s genenafly  witten  above and/on  befow the asisiow

of a chemical equation .
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% Combination Reactioh

A combination neaction , also called a sgnthesis 0%
addition neaction , occuns when two on mone neactants
combine to psoduce a single product .

(henenal Foom: A + B==9AB

Examples 4

1. Fonmation of Waten (Hydnogen and Oxygen):

2H, + 0., ==t 2H 0

In this neaction , hydnogen  gas (H)) combines  with
oxygen gas (0,) to fonm  waten (H,0)

9. Fonmation of Calcium Oxide (Calcium and Oxaﬁen%

2(a+0, =% 2(a0

Calcium (Ca) combines with oxygen gas 02 to foym calcium
oxide (a0

= DecomPOSition Reaction

A decomposmon neaction is a chemical neaction in which

a s‘mgﬂe neactant bneaks douwn into two on mone pnoducts.

(henenal Foym: AB == A + B

Examples 4

1. Decomposition of Watest (Efectnolysis):

2H.0 ==p 2H,+0,

In the process of electnolysis, waten H,0 aecomposes
intohydnogen  gas H, and oxygen gas 0, .
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2. Decomposition of Sodium Bicanbonate (Baking Soda) :

ZNaH(0, ===¥ Na,(0, + H,0 + (0,

Baking  soda NaH(o, decomposes when heated to fonm
sodium canbonate Na2603 waten H,0 and canbon

dioxide gas (0, .
¥ Thenmal Decomposition

Thenmal{ decomposition is a chemical neaction in which
a substance bneaks down into simpﬁen substances  when

heated . The pnocess involves the bneakdown due to the

absonption of heat , feading to the fonmation of new

compounds on elements .

Exampfe : Z2H,0, =% 74,0 + 0,

X Eﬂed‘noﬂljtic Decomposition ( Eﬂedmoﬂﬁsis):

EQeCfﬂOQ%SiS is this pnocess whene an electnic cunnent is
passed thnough an efectnolyte , causing it to decompose.

PROCESS

® Jons move towands electnodes .

e Oxidation takes place at the anode .
® Reduction occuns at the cathode .

e The eﬂectﬂoﬂtjte decomposes into its components .

* Exampfe : Eﬂect%oﬂosis of waten yields hujdnogen and 0xygen .
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Appﬂications : Extensive!l% utilized in industniad seth‘ngs

fon exthacting metals and manufactuning chemicals .

¥ Photochemical Decomposition (Photosynthesis )
Photosynthesis  is a pnocess in  which plants use light
enengy to convent canbon dioxide and waten into

%ﬂucose and oxygen .

PROCESS

* Chfonophyll absonbs ﬂight , facilitating the convension of
(0, and H,0 .

* Resufts in the pnoduction of gﬂucose and oxygen .

Equation : | 6(0 +6H,0 + Light enenqy === ( H,,0. +60,

= Exothenmic neaction

An exothenmic pyocess nefeases heat , and causes the tempenatune

of the immediate sussoundings to nise The sice , potatoes and
bnead we eat contain camboﬁgdm’ces . These cambohnjdmtes ane

bsioken  down to  fosm glucose . This gﬂucose combines  with oxygen

in the cefls of oun body and provides enengy . The special

name of this seaction is sespination is an exothenmic
neaction .

(¢Hi 0 Cag) + 60,Caq)=»6(0, + 6H,0 (1) + enengy
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= Endothenmic sneaction

An  endothenmic  psiocess  absonbs heat and cools the

sumoundings .

The decomposition  of vegetable matten into  compost is  also

an example of an endothesmic seaction .

= Dispacement Reaction

A displacement wneaction is a chemical neaction in which
a mone wneactive element olisp!laces a less neactive element

from its compound .

Examplles Q

Fe(s) (uS04(ag) = FeS04Cag)+Cu(s) NOTE |
Displacement wneaction
Zn(s)+ (uS04(ag) = ZnS04(ag)+Cu(s) seaﬁes hisab se hota
Pb(s) + Cu(H (aq)—> Pb({ (aq)+Cu (s) ma: iopa:eaﬁat:" %vo i?clii
FeS0s (Bnownish gneerﬂ 3;? l;c;i displace ha

1. Singﬂe Displacement :

A singﬂe disPQacement neaction is a chemical neaction

in which an efement sneplaces anothen efement in a
compound , nesulting , in the fonmation of a new compound

and o diffenent element .

A+BC —> A(+B
Examplles : | Zn+ CuS0, === ZnS0, +Cu
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2. Doubfe Displacement :

A double dispﬂacement neaction is a chemical neaction

in which two compounds exchange lons o fonm  two

new compounds . This typically involves the exchange of

posﬁiveﬂ% cha‘nged ions Ccations) on nega’civeﬂg chamged lons

Canions) between the seactants , sesulting in the fonmatior
of two diffenent compounds .

AB+ (D —> AD +B(
Exampfes : NaOH +H({] e=lp No(Q+ HZO

QO
« jo neduce ho jaye vo
Oxidising agent

=% Oxidation Reaction
¥ Undesstanding Oxidation :

[
I I
\ |
\ [
: |
L * jo oxidise ho jaye to :'
\ neducing agent . )

\ _ -7
Y-

Oxidation is a fundamental chemical
p%OCGSS whene in a substance undemg_oes

efection foss , an incnease in its oxidation state , on a

nise in the numben of 0xygen atoms associated with it .
X keg Points about Oxidation :

VEfectnon Loss: Oxidation involves the foss of efectnons by

a substance .
v Oxidation State: The oxidation state of the substance
INncneases dunin9 oxidation .

v Combination with Ox%en: Oxidation may entail the

addition of 0xygen to a substance .
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¥ Exampfe of Oxidation

An lustnation of oxidation is the wneaction e +302 2Fe203

whene inon combines With 0Xygen to pﬂoduce inon (111)

oxide .

¥ Impontance of Oxidation :

Oxidation is a vital pyocess in vanious chemical
neactions |, pﬂa%in% cnucial snofes in  phenomena fike

combustion and connosion .

=» Reduction Reaction
¥ Definition of Reduction :

Reduction is a chemical pyocess whenein a substance gains

efectrons , neduces its oxidation state on  expeniences a
decnease in the numben of 0xygen atoms .

X key Points about Reduction :
Electnon (uain : Reduction invollves the gaining of efectyons

blj a substance .

Oxidation State : The oxidation state of the substance
decneases duning neduction .
Removal of Oxygen : Reduction can entaid the semoval of

oxygen  from a substance .
¥ Example of Reduction :

In the mneaction |[CuO+ HZ2— Cu + H20| , coppen oxide

neduction by gaining hydsogen to from coppesnn and

undeﬂgoes waten .
9
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Exampfe . Removal OF oxygen [Reduction ]

¥ Substance Oxidised —H | |
Cul + H, —(u + H,0
¥ Substance wneduced- Cu( | |
X O"idESi”% agent Cu0 r Addition of oxggen[oxidation]
¥ Reducin? agent-H
¥ Substance oxidised- C 'Reduchon
¥ Substance sneduce - Zn / » Zn0 + C— Zn + CO
X Oxidising agent —7Zn0 H VAISHAL] |
Oxidation

¥ Reducing agent el &

% Redox Reaction

In a nedox neaction,one substance gains efectnons (neduction)
while anothen foses efectnons (oxidation) . This exchange invodves

electnon tnansfen between the gqeactants. Fon instance , in

the neaction In+ Cu,+2Zn,+ + (Cu| , zinc foses

eflectnons Coxidation) and coppen ions gain electnons
(neduction) .
Exampﬂe ! less of oxygen Reduced

¥ Subst Oxidised - | |
ubstance Opgise TG Mn0, + HCL— Mn(L, + Cf, — 2H,0

¥ Substance neduced- Mno0, L |

X Oxidism% agent - Mn0 Less of hydnogen oxidation

X Reducin% agent - H(Q




| = Connosion

The pnocess of sfow convension of metals into theis

undesisiabfle  compounds due to thein seaction with oxygen

waten , acids gases etc . pnesent in the atmosphene s called

CONnnosion .

Rusting ~ Inon When seacts with oxygen and  moistuse

fosims sied substance cafled nust .

* Rancidity

* The taste and odousnt of
food matesials containing
fat and ol changes when
they asie  left exposed to

ain  fox fong time . This

s cafled nancidity . Tt s
caused due to oxidation of fat

and 0if puesent in food matesial .

LN

vasious  methods  such as by adding  antioxidants to the food

* It can be prevented by using

matesials , Stosiing food in ain tight containest and

by flushing out ain with nitsogen
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