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Chemical KeacfioEs —
And Equations -

=p Chemical Reaction - Tt is a Egyzrocess where cubttant&  combine
to create & new Sdbctance with unigue
DyOpertie

* Jhese ave the following changes to determine that the chemical
Reaction hag taken place

(i) Change in state (i) change n colou?
(i) Change (n temperature  (iv) Evolution of gas

=P Reoctant - Substances  which take part in a chemical seaction
are called seactants - Ex - Mg and O,

=P Product - New cubctance formed afler a chemical steaction i
called a product - Ex- M9g0-

=» Chemical Equation - A chemical Egquation Symbolically
vepsesents A chemical seaction , USINg
formulas of seactants and products- For inctance

ZinC Dilute Sulphuzic ____, Zinc Sul phate Hydrogen
(zn) 0 Bcid ( HZgOu) (Zn SC% \ (H»

=P Balanced chemical Reaction - A seaction where the number of
atoms Of each element 1§ eguall
on both side¢ of the eguation - Ex- 2H,t0, — 24,0
Jnis sepresents the balanced combustion of hydrvogen gas with
oxygen to form water vapor

=) Unba(anced Chemical Eq/uat?or) - If the atoms of each element
in seactante ¢ not equal tO
the numbers of atome ot each element present in the product,then
the Chemical equation iscalled unbalanced chemical equation
Ex- Fe + H0 — Fe 04 + H, - In this esample, a mumber ot atoms



0t elements gwe not egual on two Sides of the seaction.

Ex - On the left-hand Cide only one woN atom ic present 5 while
thaee \von atom< Qxe present on the 7ight-hand side -
Jnevefore - it is an unbalanced chemical equation:

/\ NOTE Click Here & Join Us on Telegram

A Solid Substance that has been ceprated tvom a [iquid in a
Chemical proCess t Denoted as (V) in seactionsy

Types of Chemical Reactions

Combina tion

Displaceme Nt
Reaction

Reaqction

Decompos ition

S \

Thex ma | Photochemica | Electwolytic
Decomposition  Decomposition Decomposition

o MoaKe Equation Moye Infoymative

WntiNg  the symbolS of physical state of substances
(" a Chemical eguation:

By waiting the physical States of Substances , a
Chemical eguation becomes wmore informative
»Glaseous State i wepresented by symbol (9).
*Liquid ¢tate is written by gymbol (9).
* Solid state ¢ written py symbo| (ag,)-
* Writing the conditlonN in which seaction taKes place -
Jhe conditlon ¢ 6€n€'B'Ot||ﬂ wrltten above and/ 0F
below the arrow of a chemical eq uation.




=P Combination Reaction - A combination xeaction , alco called
oo SunthesSid 0% oddition weaction
OcCuzrs when <wWo o0r MOTC nneactants Combine €O p'zrodu e a simle
%'Irod uct -
o Oleneral form : At B3 — AB

Examples Click Here & Join Us on Telegram

% FORMATION OF WATER C(HYDROGEN AND OXYGEN)
Q.H'l T OQ__* 'ZH?_O
In this xeaction , hydrogen gas(H,) combines with 0xygen 9as (0,)
to form watey (H,0)

% FORMATION OF CALCIUM OX1PE CCALCIUM AND OXYGIEN)

Calcium (Ca) combines with oxygen gas 02 to fomm Calcium Oxide
a0

=b Decomposition Reaction - A decomposition xeaction i« a
Chemical seaction 0 which a gingle
neactant breaks down int0 two 0¥ more products
o Gienezal form AR — A +B

Examples

% DECOMPOSITION OF wWATER CELECTROLYSIS):

Q-H 10 - 2HQ_+ 02.

In thig process of electaolysis » water H,0 decomposes into
nyd10gen gas H, and 0xygen gas 0,

2 DECOMPDSITION OF SODIUM BLCARBONATE (BAKING SODA)

')NO.HCOB 2 N02C03 t HZO t COZ

BaKing soda NaHCO3 decomposes when heated to torm Sodium
cavbonote No,C03 water H,0 and casbon dioxide oas (O,

& Trezmal Deomposition - dnesmal Decompesition s a chemical
neaction N which a Substance breaksdown into Simpler Substanes
when neated - Jhe process involves the bzeakdown due to the
aborption of heat s (eading to the foymation of new compounds
Oy elements -

Ex- 2H,0,— 2H,0 t 0,

& Blectrolytic Decomposition (Electaolysis) - Electmolysis is the
r0e  where an electric curgent 1S pasted through an
ectwlyte , cawsing it to decompose



PROCESS

. Lone mpve towasds electrodes.
o Oxidation takKeS place at the anode
e Reduction occuze at the cathode:

¢ Jne electzolyte decompoces into its components
*Ex- Clectwolysis of water yields hydrogen

and. 0Xygen.- 2H,0(0)— 2H,(9)+ 0, (9)

Applications s Extensively utilized in industzial gettin
extracting metals and manufactuzing chemicals-

& PHOTOCHEMTCAL DECOMPOSITION (PHOHTOSYNTHESTIS): Photos-
nthesis i¢ A procest in which plants uvse Llght enerqy to
nvext carbon dioxide and watey nto glucose and OXgoen:

PROCEGS

e Chlovophyll abcorbs Light , facilitating the conversion
Of: CO)__ and. Hzo :
o Results in the production ot glucose and o0xygen

o Equation - 6C0y + 6H,0 + Light — [, Hi20¢ + 60,
EneToy

9s fov
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=P Exothermic Reaction - An exotheymic process seleases heat ,and
| | cause the temperatuse of the immediate
Suvzoundings 10 ¥ise - Jhe sice , potatoes and bread we eat contain
Covbohydzates- Ihese carbohydsates ave broken down to fosm
glucnse - Inis glucose Combine™with oxygen in the Cells of our body
and provides energy- Jhe gpecial mame ot thic seaction is
nespiration in an exothermic seaction.

= Endothermic Reaction - An endothermiC process  absozhg
o heat and COOls Fhe Suyzoundrlngs .
Jhe dew mgO&tt(on ot veag_table mattey into compost s als 0 an
example ot an endotherymiC Reaction.

->D|§placement Reaction - A dicplacement neaction ic a
| ChemiCal seaction in which a mMO¥e
seactive element displaces o 1ess seactive element fosm its
compound



Examples
Fe(s) + CuS0y(ag)— FeSoylag)t Cu(s)

z0(8) + Cuoulag) = Zns0y(ag) + Cu(s)
Ph(S)t Cull(ag)—Pbcl(ag)tCuld)

FeS0s (Brownich Gaeen  click Here & Join Us on Telegram

% Single Displacement - A Single dicplace ment seaction IS o

chemical seaction in which an element

neplaces anothes element n a comdpound y sesulting 5 in the foam-
otion of a mew compound and a different element

ARt+B_— AC +B
Example: Zn + CuSOy — ZnS0y t+ (u

“Double Displacement - A double displacement seaction i @

Chemical sieaction in which two ompounch
exdange ions to fozm two nNew compounds - Jhig typically involves
the exthame of positivel chaWQ ed iong (cationg) o ‘negativel
charged i0AS (anions) between the seactants , secult ng 1N %’»e
formation of two different Compounds

AB + CD —= ADTBC
Example: NaOH + HCL — Na (L + H,0
= dxidation Reaction
a Understandine Oxidation
Oxidation i< o fundamental chemical DTOCRKL  where N CL Subct -

ance undezgoes Electyon (084, an inczease in it oxidation State,
07 & TiSE Tn the numbes Of Oxygen atorX alodated with -+

3 Key points about Oxidation
o Electyon Losc - Oxidation Involves the loss of electyong by a
Substance -

Oxtdation state - Ihe Oxidation State of the subctonce increases
duzing oxidation

o (0mbination with oxygen - Oxidation may entail the addition of
OxYygen toa. Subgtance -

~ Example |
An Tlustration of oxidation is the sieaction 2Fe 1302— 2F203



wihere 1¥oN  Lombines with Oxygen fo produce ivon (111) oxide -

~ Importance of oxiaation
Oxidation is a wvital procese N vavious chemical seactions,
playim Cyucial voles in phenOmena like  combustion and (0¥ 3RI0N

=P Reduction Reaction

~ pefinition of Reduction
Redluction 18 o chemical procece wherein a subctante gaing

electyvon( , veduces 1t<¢ oOxidation State o¥ expeviences a  adecwease
in the numbes ot Oxygen atoms:

¥ Key points about Reduction

e Electron Gain - Reduction involvel 1he

aining o6f electyons by g
cubstance J J 2

o Oxidation Ctate - Ine oxidation ctate of the Subgtance decyease
dua’mg yeduction -

o Removal 0f Oxygen - Reduction can entatl the semoval o+
Oxygen fyom a Subgtance -

“ Example
L0 the xeactton (Cub tH,—CutH,0 , Cop
oy gnining hydrogen to £

pe 3 oxide reduction
orm  (oppe¥ and undeagoes water

EKQMPIGS Removal ot 0xy9en (Reduction)
" ' '

o Substance Oxidiced - H Cad F a2 =0
o Subttance sieduced - Cu0 e s o
o Oxidlsing agent -Cu0 Addition of oxygen (Oridation)
. Eée%ug N age.gl_i ] H ‘
* SupsStante OXiaiLea - tio
¢ Substarce Keduce -Zn —ReddcLlOn
o Oxid(Sing a%ent -chD znO+C — zn+t Co
* Reducing agent - %Iomdation

=p Redox Reaction -In a redox seaction, one Subgtance A T
electoone (xeduction) while anotrer lofeg

electyons Cox(dation)- Jhic exchame iNvplves electson tyanctes

between the seactants- for instance 5 in +h€ seaction

zn+ Cy,— Zny tCy 5 zine Joces electrons Loxidation) and

Coppes ~ioNns gain electaons (eduction)



Examples less of 0zygen Reduced
o Subttance Oxidised - HCY
o Substance seduced - MnD2 Mn02+HCL — MnCl, +CLs +2H,0
. g’égjﬁ'{zg 33535 a0 Less of hydzogen oxidation

=) COTYOSLON - Ine procese of Slow conversion of wetals into their
undeSirable Comppundt due totheis seaction with
OXygen , wates o acids , gases etC presert inthe atmosphere i
calted Corrosion

Rusting - Ivon when seacts with
021;549 en and moisture formg
subsStance called Susc:

"Ranudttg - Jhe taste and odouy of {food fmatema( containing
+ mate mu and oil changel wh n they Qe
Yeft expoted Jc,o Qi ﬂme Ihig Ca[le swantld (t%o
1% i€ caused due to omdat[on of fat a.nd oil precent m d
'matemal It can be prevented by ugin VO?J’IOM& method <uch
(%)g adding antiokidants to the food wmaterials , storin
T00d ~in aiy tight container and by flushing out ait it
Nl tyogen




