CHEMICAL
REACTIONS AND
EQUATION




CHEMICAL REACTIONS

* A chemical reaction is a process that leads
to the transformation of one set of,chemical
oW
substances to another. Q/C

* Classically, chemicalcge‘ééﬁions encompass
changes that on{m\\folve the positions
of electron \'Uﬁhe forming and breaking
of chem‘té\a bonds between atoms, with no
change to the nuclei, and can often be
described by a chemical equation.
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CHEMICAL REACTIONS ARE
EVERY WHERE

COOKING RESPIRATION




CHEMICAL REACTIONS ARE
EVERY WHERE

RUSTING FORMATION OF CURD




Indications of a Chemical

Reaction
* CHANGE IN COLOUR « EVOLUTION OF GAS




* CHANGE IN * FORMATION OF
TEMPERATURE PRECIPI ION

.
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CHEMICAL EQUATION

* A chemical equation is the symbolic
representation of a chemical reaction Iin
the form of symbols and formLtlJ@&.‘\

¢ ex:- $\/\$

magnesium + oXygen'= magnesium oxide

* The subst %ﬂhat undergo chemical
changeyin‘the reaction (magnesium and
oxygen) are the reactants.

I/ %new substances (magnesium oxide)

fmed during the reactions is the product.
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WORD EQUATION

* A word — equation shows change of reactants
to products through an arrow placed between
them. GQ@

* The reactants are written §Q/\fﬁ% left - hand
side (LHS) with a plu%s@ between them.

* Similarly , pro%@:s are written on the right
hand Sld%@ ith a plus sign between
them.

_arrowhead points towards the products,
ows the direction of the reactions.
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SKELETAL EQUATION

* Skeletal equation are those equation which
shows the reactant and product so formed
without balancing them.

* Example :-
Mg + O —> MgO

e .
* |t is also known as unbalanced equation.
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BALANCED EQUATION

* The chemical equation needs to be
balanced so that it follows the lawlof

: C
conservation of mass. \$?/

* A balanced chemical(@Eh\’ation occurs

when the nt@l%ah}g% the different atoms of
elements jmthe reactants side is equal to
that of the products side.

8 _Reactants = Products

fopt.com




How to balance a equation

* This is a reaction between methane (CH4)
and oxygen (O2), producing carbon dioxide
(COZ) and water (HZO) CH, + 0, —>_ €O, + H,0
-2
0=3
* The reaction showq\b@\a( combustion reaction:
a compound @&?s with oxygen and produces
carbon dio&‘i}le and water. The technique is to
balance the carbon (C) atoms first, then the
o\,o (H) atoms, and then the oxygen (O)
‘atoms.
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* In this case, the carbon (C) atoms are already
balanced. So now we look at the hydrogen (H)
atoms. There are 4 hydrogen (H) %agms on the
reactants side and 2 hydroge% )-atoms on
the products side. To ba em, we put a
coefficient of 2 in erS(b‘é 0.

)
QQ
CH, t\0;° —> €O, + 2H,0

L=1

C=1
| H=4 H=4
[] 0=2 0=4
:I fopt.com



* The hydrogen (H) atoms are now balanced.
Due to the coefficient 2 in front of H20, there

are a total of 4 oxygen (O) atoms é@he

products side. To balance the en atoms on
both sides, we put a coefficient of 2 in front of
02. The chemical€g@& n is now balanced.
CH, + 06—1' CO, + 2H,0
4 0& 2 &1
C=1 C=1
H=4 H=4
0=4

1 0=4
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WRITING SYMBOLS OF
PHYSICAL STATES

* The physical states of the reactants and
products are mentioned along with their
chemical formulae. CQ@

* The gaseous, liquid, a e/ﬁéé’ and solid
states of reactants q%roduets are

represent Q}y’ﬁw notatlons ), (1), (aq),
and (s clively.

. Sometlmes the reaction conditions , such




EXAMPLES

CHy(g) + Mg} o . Calsli)

Ethylene Hydrogen e 0 -m”éoyl\ﬁﬂmnf
Nz(g) +  Ox(g) M %‘{'&6 NO(g)

Nitrogen (J r;.-gm O$ Nitric Oxide

COs(g)  +H @};@-\ ”’“F”“’“ . CeHyaOe(s) + D3(g)
{arbon dioxide \ﬁ&'r Sunlight rlhucose xygen

mrm)ﬁq; AITC-240°C  Norg)  +2HLO(D

Ammornium Nitrate .I'I."J!rnu.*.: Oxide Water
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TYPES OF CHEMICAL REACTION

e COMBINATION REACTION

* DECOMPOSTION REACTION

* DISPLACEMENTIREACTION

* DOUBLE DISPLACEMENT
REACTION

. @XFDATF@N AND
RﬁRucw@N JREOX REACTION
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COMBINATION REACTION

* In combination reaction , two or more
substances combine to form a new

bst o“‘\
g
ple —
C(s) + O(g) —6@63(9)
2H:(g @%&) —> 2H,0(g)
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DECOMPOSITION REACTION

* |n a decomposition reaction , a single
compound breaks down to progjsttbe two or
more similar substences. \$€

* The decomposition L@@@tlons take place
when energy%r%s plled in the form of
heat elgq@é y or light.

,T?i
f
.'l:iif -
lIL':k:'
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ELECTROLYSIS

* When a substance is decomposed by
passing electric current, the prcesxé‘es iS
called electrolysis. \$€

« 2H:0(l) —> 2H2(g%\(0@\/

Cathode (-

nmde{+se

@ MNegative
non-metal
on

R
S
* »r
< @

Electrolyte ® Positive

metal ion
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THERMAL DECOMPOSITION

- When a substance decomposes on
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PHOTOCHEMICAL DECOMPOSITION

* WWhen a substance is decomposed in
presence of sunlight, it is called@\l\
photochemical decomposkqgn

(O™
. AgBr —> Ag<Br"
gBr —> Ag%
&\QV Pﬁofcchequa# decomposition
\> of CH4Hg* in surface water

Fe(lll) + light — Fe(ll)
Fe(ll) + H,0,—>Fe(lil) + “OH + OH-

*OH + CH,Hg* —* Hg?** + CH, + OH-
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REACTIVITY SERIES
OF METALS

* Reactivity series of metals is a series in which
the metals arranged in the decre%w\g order of

their reactivitv. Bg
eeeeeeeeeee
&‘ﬂmt active metal)
00 Ca
1l Mg
LUt Al
An
Fe
Sn
Ph
[H]
Cu
Hg
Ag T
Au (Least reactive met al) fopt.com




DISPLACEMENT REACTION

* In a displacement reaction , a more reactive
metal displaces or removes another element
from a compound. CQ@

 For example @’\$€‘

* Zn(s) + CuSOsa9 —»ZNSOx(s) +Cu
In the above rqg(c%i%n Zn i1s more reactive Cu,
so Zn dis@a\:%s Cu from CuSOs.

« 2AgNOs(aq) + Zn(s) — 2Ag(s) + Zn(NOs)2(aq)

In the above reaction Zn is more reactive than
'Ag ,\80 Zn displaces Ag from its solution.
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DOUBLE DISPLACEMENT
REACTION

* The reaction in which two different atoms or

group of atoms are displaced by atoms or
groups of atoms are double ment
reaction. @/\
4O
* For example <\)0
* BaCl2(aq) + $\ O4(aq)—> BaSO4(s) +

Ble displacement reaction can be fopt.com



PRECIPITATION REACTION

* Precipitation reactions occur when cations
and anions in aqueous solutlonéshmbme
to form an insoluble ionic @ﬁﬁc’called a

precipitate. Q@’
+ AgNO:s + NaCj.D«eéQAgCI + NaNO:

N2
\)$\Q /’

AqCI
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NEUTRALIZATION REACTION

* A neutralization is a type of double replacement
reaction.

* |[n the reaction, H* and OH- COI’@(M%% form

HOH or H,0 or water m%}ggu‘@s.‘

* Asaltis the prodgqt\ﬁ\gn acid-base reaction.
* For examp@Q\ya

* HCI + Na%H —> NaCl +H20

I7n te above reaction NaCl is the salt
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& QUICK RECAP

Combustion  Chemical L _ isplacement

i Reactions | : :
[-ﬁ'ﬁ+{1‘2—" ey oA ol A A+ B faglr — Al fag ) + T
"
. O$
-'-.'-..-.

e
,(00 | Double Displacemant

ABrag) + Chiagr — J

A+ 8 = € 065 Decomposition Al ¢ag? + HCrag?
i A
&\Q Af —+ A+ B

Combination
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EXOTHERMIC REACTIONS

* An exothermic reaction is a chemical reaction
that releases energy by light or heat!\t is the
opposite of an endothermic rg@:ﬁ’on.

. . \ M

» Expressed in a chemlcQC&uatlon: reactants —

_ products + ener%g(Q
& ~Or example

1)4Fe(s) + 30,(g) — 2Fe,0,(s)

2)Making ice cubes

3) Mixing sodium sulfite and
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ENDOTHERMIC REACTIONS

* Endothermic reaction requires or takes in
energy in order for it to proceed. _\\

O
* This required energy can be\@‘fa@gflded INn many
forms, butitis typically\t'@‘lﬁe form of heat.

Heat energy 66,(\@0r example
\3“\0}3 1) Photosynthesis
Reactants =l Products 2) Meltlng ice
3) NHCI, + HO, —
NH,Cl,, - heat
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RESPIRATION IS &
EXOTRHERMIC REACTIONS

* In the process of respiration , the complex
substances are broken down into similar
substances and then converte%l@% ucose. In
the whole process, ener%@ eat) is released.

+ We know that a reaction in which heat is
released alo ith the formation of products Is

Known as&%xothermic reaction

* Thus , from the above two points we can
' ude that respiration is a exothermic

conc
reacti
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OXIDATION AND REDUCTION
REACTION

* Oxidation is

1) Addition of oxygen
2) Removal of hydrogen <

. ﬁ .
* Any chemical substancesyfotlowing any theese

is said to be oxidi?:.g@.()
» Reduction &\Q\f’
1) Rem&/al of oxygen

: Addition of hydogen

00““
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* Reaction involving both oxidation and reduction
process , occuring simutaneously j%@ known as

redox reaction or oxidation an uction
recaction. N
) | ! \®) = v
Example 203 \ + 3CO » 2Fe + 3CO;
\Q\) | t
$ oXidation
COxidation
| !

HQS + 2FeClz;—= S + 2FeCly; + 2HCI

Red -"-.-_:; Cridising A

Agent

RPeduction
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OXIDISING AND REDUCING

* An oxidising agent is substance which
oxidises something else. O\h

* A reducing agent reduces sqh?e%fwing else.

In the equation, the %a(@&\\’monoxide is the

reducing agent, <\
\2
- Oxidisingé@g@}‘}ts give oxygen to another
substance or remove hydrogen from it.

,(Reducing agents remove oxygen from
/ anether substance or give hydrogen to it.
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THE EFFECTS OF OXIDATION
REACTIONS IN EVERYDAY LIFE

1 yCorrosion N

 Corrosion is a natural proce?‘a\ﬁﬁlch converts
a refined metal to a mQ[@\Q‘a le form, such as
its oxide, hydroxide) 6t sulfide.
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/ ?Df ZI C

Corrosion engineering is the field dedicated to
controlling and stopping corrosion.

Corrosion causes damages to car bodies, bridges ,
iron raling, ships and to all objects made of metal ,
specially those of iron.

Corrosion of iron is called rusting a@d)?ths a serious
problem . Every year an enorrrw\?s‘amount of

money is spent to replac@@‘é}ﬁaged iron.

The rusting of iro cga\c}%e prevented by painting ,
oiling , galvaqa‘{h ,anodizing etc

Galvaniza\tﬁn Is a method of protecting steel and
iIron from rusting by coating them with a thin layer
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2% Rancidity

 The most important cause of deteriortion in
fats and fatty food is oxidation.

» Rancidification, the product of w@toh“can be
described as rancidity, is the,pfocess which
causes a substance to\t:(e me rancid, that is,

a rank, unpte 1dant smell or taste.
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PREVENTION OF RANCIDITY

Storage in coloured glass containers
prevent oxidation of fats by ra\é}%@\light.

Vacuum packaging retareQ\\k%ncidity by
excluding oxygen. \(O$

\;
Naturally oc\%%gﬁé antioxidants like
vitamirb@‘@ arotene and vitamin E
protect-against rancidity.
The nitrogen also serves as a cushion ta
-xs;;:.}ﬁ breakage of the chips during

{!T"u,_‘:"'.‘:._ > po rt . fopt.com




SOME IMPORTANT EQUATIONS

Compound Symbol
Calcium carbonate CaCQ3
Carbon dioxide | (CSCR
Copper sulphate .\ [ cuso4

Glucose \\O " CeH1206
Hydrochloric acid HCI

- Sodium bicarbonate (baking soda) | NaHCO3
Sodium chloride (table salt) NaCl
Sodium hydroxide NaOH

- Water H20




ADD TO YOUR KNOWLEDGE

Chemical reactions

Nuclear reactions

These reaction nvolve some loss, l.

gain or overlap of outer orbital
electrons of the reactant atons.

Nuclear reactions mvolve emission of

alpha, beta and 1 particles from
the nucleys. C,

2. | A chemical reaction is balanced m |2, | ? r reaction is balanced i terms
terms of mass only ] oth mass and energy.

3. | The energy changes i any T' 3. | The energy changes are far exceed
reaction 15 very nmuch less\sshen than the energy changes in chemical
compared with\ reaction. reactions.

1 A )

4. | In chemical reactions, the energy 1s | 4. | In nuclear reactions, the energy
expressed m terms of kilojoules per nvolved is expressed in MeV (Million
mole. electron volts) per indmvidual nucleus.

3.

No new element s produced since | 5.

nucleus 8 unaffected.

New element / isotope may be
produced during the nuclear reaction.







