(hemical Reactions and Equ.
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«Chemical reachons Are the praesses 1D which hew substance with New

propelties are £orM which involve chemicdl changes .
« 3% iwolves breaking of old chemical bonde which exist berween +he atc
of substance whien act +o £OIM  New chemical bonds.

o-®& - oo
A 5 A B
- old bonds o New bond

oDuing o chemical reattione , afoms of one elements do not changein

Ahose of another slements -
) reack wifh OxY9en £o Fom wateh

Ex~- Hudrage
2H, +852 53 ZH,0
Hydrogen oxygen water
2. what 15 Reactams?
cal readtioh® are called readraMs

—ve substance which Lokes pord 10 dnemi

8. what jo Produde?

be new substance produced ae A result of chemical feachonNs.

QE led = Era e o+ ’
4 C«Ls)‘*a QE ) > CQQ,(QD S. Here reacdkate are thand
\ . , U | ‘oto produdte . -fer
Reactas | Proddcta

oThe produde Yhus Formed have prpeffies entiefly difreretS fran)

those of the readants.
CEXCERMENTS REGARDING cHeMIcAL RNX —
N o i R W o N W e e g -

s MagneaiuM nbbon expenment ~
\. Before expenment please Nore that magnesium is €
Tiis availdole D e form o Magnesivm NbbioN or wire

Ivery while
metal

2. When magnesiuM ribpon 12 heated 1t bums (0 air with dazzling
while Elafle t0 Form whjle powder called magnedium Oxide.



a. Ackually | on heating  magnesie@ combines with Oxygen presen \Lair o 2
form Magnesiun oxide .

- Magnesiam + Oxygen =¥ Mognesium oxide
(As cibbon) ¢ fom air) (white powder)

10 Ahese magnesiu®m and oxygen are regerat  ur Y one podud Mgo,
(maghesidm oxide) :

4. the mognesium Abbon which we use usuallyhas aq coahiNg OF Magheaw

ovide 06 S surface which s £of Mmed by slow achen of OXYaen o £ ar
i (
o0 (k.

Que- Why +he magnesiuM ribbon is cleaned By bbing Hwn sand Paper be fre
buming inaic € (4 mark)

3 ¢Thie le dofe +o remove —the protective lager of Magnesiim oxde €M
+he eufface of magnesium nbbon befae buming 1o aif

.Du(ing burning the dazzling wyite Wght given out dunng the burning of
Magnesium nbboo 1s harmfy o eyes.

e 50  TNhe mog']eg,ium nbbon snould be bumed by Keeping & Far ag possible
fom e eyas.
EXPERIMENT— ( 2M|8M)

4. Take abautr 2cm long mMagnesium vibbon and clean by Ubbi Ng 1S
surfcice uxth sand paper-

2. Hold Mg ribbon with a pair of ¥ongs ar one end and heatS i+ otners
cnd over a buamer.

8. Dhe magnesium Yibkhan S¥AF WUmMing wWith dazzling white £lame.

4. Hold the buming magnesium nobon over a watrch glosy so that +he
mognesum oxide powder caleck M +the worch gluss.

magnegum ' ’;_T'-"
nBhon !

| fl
i e l
| — Buer 1
mMiagnesiue

oXide

0 - BUMING mOgOesium
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wotch gloss

to fOrmM Wogaesham gyide



Example OF Chemical reaction 0ccurs ip dally LiFe -

1. Sounng of milk 5. Process oF Respiration
9. Farmation of curd Frommik. G. Rusting of iron

2. cooKing ofF £ood . T RBurning of Fuels

4. Digeshon of £004d iN our body 8. Buming o candle wiax

odhese all example vole chemica) change .

Characleristics OF Chemical ReacHons- (em)

J0pofant charadenshes of chemical MY are -
1. evoluhon of gas.

0. Fotmahon of a precipiate

3. change in colouf

4. change N temperature

5. change N ghate

1.Evolution OF GAS -

N AV T

some chemical reachaN© are harackensies of same substance +at read-
and SVONe gaS with pMe Procud:

Example- \When zinc granules reod with Dilure Sulphuno add  hen +ne
bubbles or hydmgen gas produce .
LEXPERIMeNT —

|, fake some zZinc grandle if conicdl Hlask ) oD
acd.or dilure Hel,

2, we will see the bubbled of- hudrogen gas Fomed around zn granules.

‘emperature also ocaifs if chemical reachon .

-Zn + H;S04 —> ZnS04 + H,T

d add zn eover dilute sulphunc

~

— conlea) Flagr
Zinc dilute sulphwic  ZinC Hydrogen
acd sulphate  gq¢
Example- 2 - when magneaum reac- with 8 ~ -3
Ailure add ((H,804 or HCD; Hen Nydrogen gas ~ [ a{ E $
evolved. | )

°M3 + HCl — MQCL - Hz(eudve)

Example - & whnen sodium carbonake and dilale Hydrodiove add is characken:
by evolution of €O, gas.

> Na,c03 + HCL —— Nacl + H,0 + €0,

- godiumcarbonate acdium ehlonde

carbondionde



owhat ja Predpitate?
P recipitate e o ! aolid statre’ which seperares Qi +he From the eplutio N

Auring a chemical reqdicDd.
Precipitate usually seen under testiube at bottem paff:

It can FOTM by passilg a gas 1) Aqueals goluhon of-a substance
- (\ike possing cafbon dioxide gas 1aro lime water)
e Formahon op (nsdluble adlid precipitate i® called W(iﬂ.

2. Formation OF Precipiiate—

Example - When porassium iodide solution is add
nikrate (then yellor precipitate of lead iodide ia Formed.

od +o souran of lead

Expeoment — we can camy out thig chemical reaction as Follaos =
{ Take soMme lead nitrate eoutian in @ resttube
2. AAd porassium i0dide salwkian Ao .
3. R yellow precipifare of lead icdide \s formed at once.
4. A change in colour ((coaufless +o gellow) also +aKes in +hig chemleal
reachons - |\]
— Pbl, ¥ 2KNO
® Pb(NOB)z \ao;)+ ZKl[aq;) 29y 3‘(“@_
lead Oitrate  Potassum iodide  |ead wdide Patassum aikrre
(Yellow)

Example? - When sulphunc aad and anrium chland e soluhion 1e formed by
a white predptate of Sarum salpnare -

IV a Ve [ e A,

. H,504 + Bacl, — Bas0a + 2 Hc
sulpunc acid  Banum cnonde @anumsi) pho e Hyd nchione add .
\uo‘n‘\\-e\

3. Change in Colour-

Exomple- Wwhen citfic add reade With porassium permaganake solhia) +hen

: e purple colaur OF POHdssiuMm permanganare solufion ,disqppedrs Gt
becomes coloufless):

|« Purple ——» Colourless  3KMN0Og + CoHgO7 — BHMNO,tCHsK 7

' CPurple) cikic acid calouriess

EXPenMent - we can cany out this reachion as eollows-

1. TaKe some dilute patassium perManganal® selution in test tube. J+haS

purple caloufl -

o2  Add some lemon juice With helpo £ dropper and shake .

3. Ihe purple colOUr of pOrAsSiuM pemangamle solehon goes on Fading and
ulfimakly v be comes coloufless .



Example £ - Wwheo sulphur dioxide gas & pasted ~through addified potassium
dichromoate sowtion by change in colodr FoM orange to green.

orafg e green

oChange in Temperature - «Exothermic reachon:
Example — \When quicklime reacr with wq}-e,(‘} +Hhen slagedlime ie cormed and
lot of heat energy ie produced by a change in temperature. It aq
 excthermic readion uwhich means heat producis readief -
ExpPenment —
1. Take lictle of quicklime in hard glass beaker and add waker xo i slowld-
& e beaker carefully e beaker feels +o be quit® het its temp

2. Tou
'S hiﬁh. | ) )
oCalcium oxide + water —— calciuvm hydroxide .
.cap + H,0 — CcaloH), 2
(qulcx\imé Ls\q\:ed\ime) N // /L -
" (
= Howl a)0%
\ | booker
‘. 1 ( c00)
| s . _
y Y ( caloH) 2)
a.Quicklime reads with wael L b. Jne beaker becones hOL
forth slaked hine Eieae o 10t 2 Yemp. ISES

._' ‘ .'l"_-.'_' A
Example 2 - Tne carbon bums \n ~the QW +o £M camondioxide whichalsa
reledses o \arge amound of heat.
0, — O
C+ 0, = <O
carcon  oxrygen carbondioxde

0 . Bndotermic reachon - Ane feachn which ab&Xbe —the heal are called of

Endothetmic reachion . ‘
£xampe~ Ine reacion berween sanum ydnxide and ammonium chlonde 40

form Banum onloide  ammonia and water by change in remeefarure.

Ba(oH), +2NHecL —— Bach +2NH40H (amf)

ammonidm anum amm o nium

Banum
i \'lg_\c],ﬁ) xide

nydroxide  chionde chronde



' e in State-
5. change 1n State | €
Example - When wax e bumed then water and cdrbondioxide are Formed
e o0lid, water 1s aliquid whereas ocarbondioxide is o gas.

oNOW, WaX i
reachol of wax -the physl
'

eIhie Means that dunng +Ne combusnan
state changes From solid 4o \iquid and gas.

e Jhe combushon of candle wax 16 chancensed by change \nerate

o CHEMICAL EQUATIONS-
odhe method o€ Yepresenhng o chemical reacion with help of eymbol and
Eormula of the substance invave 10 i+ known as chemical & qualions .

ofaf example— ZINC Mekal read Wi dilute sulpuric add +o Fort znc Qulphate
and hydrgen gos. Jnie rax can e witken as -
.zine + sulpuic oud —— Zinc sulphate + Hydmgen

o 3his 's knaon as the word e aquathon .
swe can change ¥e word equaton n+o aymbp) and Fomula of Varods

aubsrance -
o Putting the symbol and formulae ©

«Zn + H;804 — —5—”304 + Ha
) 4 Produ xS =

£ all subsknce in above word equaiion

R eactats
oHere  zine and sulphune acd are reacteant. and readant are always
wdtten on 4ne leet hand side 10 an equation with plus(t) sign

betrgeeN em.
te and hydrogen are producis Jand (19 always

eHere ZNC Sulpha
quation wikn plus sign bekoeen

whtten on the vight hand &de n an e

‘+nem .
odhe awow sign (—) pointing towards+he Nght hand side 18 put

between Hne reackant and products.
oArrow a\sQ indicate +hatr the agbstance wntren on e leet+ hand

side dre compNing +o give gy bstances wnrren an e Aght na

aide in the equaton -

, Chemical eauan® ‘o o shathand method ofF e oresea¥ing @ chemicdl MX.



| Balanced and Unbalonced chemical Equations - T

| . ‘
- A 5319%25 chemical equation has an equal number op atoms of diffeent
clemenis 1a the reacxaNt and produdts -

IEXCu'ﬂP\G— Zn + HQSO4 > anO4 + Ho

030 ofher words | @ balanced eauaton has equal NuMber of atoms of diff.
elements ofl both the side MusSr be equal

e Now |
oLetr uas coult the numMmber of Atams of all 4he elements 0 the

readrant and product seprately

1n reacrant Tn product
NO. Of . 20 atoms — - 4 4
No, OFf - H atroms- 2 2.
No. OF. S atoms - %
4 4

o oFf O aroms-—

o Since above there is an equal number of aloms OF difrerent elemeMts
{0 reactant and PrRAUG® s equal | so above equalion \& balafd

equaton -

leal equaloh has equal fuMmier OF arams of

peacraNt and pProduck «
' oxygen +o form warel, +nia pot

2 . A unbalanced chem
Qe of Mmore eleMents in +ne

o £xample - Hydrogen reacts Wi
Wil wnten as -
e H2_+ 02 —_ Hzo
LLet us count +he aumber of hydrogen QroMsS and © XM
4ne reacrant and product -

gen aroms in

Jn  readalt an Product
o NO. OF H atoms — 2 2
oINO - OF O afoms — 2 i

o3n Anese equakion thue —ne no.of hydrogen aroms are equal pyr
‘e o xygen aroms are ot ecnal of bofh side of reactant and produdt .

50 it 18 called upequa) or unhalanced chemical equalia .

o Reactant = Product ( always)
oNote — Tne chemicdl equathdd ahould be bolaced because it satishy
dhe law of SONseryahion oF Mass 0 A reochion --

aboul Ane balandng e equation —
) of & compound +0

2Some rules
ever change “he Rormwia of an eemen

e We anould D .
balgnce The equahon.



2. We cab only mutipy A ayMiml o Fomula by pigures like 2,3 and 4
2. 3% wil be good Yo Qo€ here that hee 4he eclemens which exisr
as dlamobic moleculee are oxygen o2, hydrgen Hp  Nitmgen N2,
Ruonve F2 chlovine alp wpomine 8%, and todine Tg.

4. AL other element qre usualy apnaideed monocatomic 1 equanan

whting and repensied by their gymeole-

«Balancing of Chemical & uahon-
aﬁé’?&e%améa haxing Jm‘e%m‘oer of diferent Aupes of Aroms

equa) on both the 84S of NS caualid caled balandfy of equahn.
e dhe emple equatdNe Are polaneed by i and tn\'gl memmad.

o Example Gf +he balandng -¥ne equanans -
o Hydrigen bume in Oxygen 0 FOrM WArEr. Jne reatidn can be Lonirien
in an equahon.

oH?- ¥ 02 e Hz_o

o count +he number of hydr@en and oxygen a+ramse 10 readant and
product .

In ceadan + 90 Praduct
«No. OF H atoms - 2 2
*N0.0F O atoms— 2 i

o 3Ine no. of H, atdme s equal on bokn sid® but +he number of oxygen
atoms are dunequal.

« Shere are 2 oxygen atoms on lef+ side and 1 oxygen atoms on Nside
+to hAVe 2 oxyden atoms on the Nk sid S we MUNPlY Hoo by 2
and utHe 22H,0 8o thar!

< Hz + 02 é 2H20
slet US count the number of vanals atroms on both eides -

|
10 pencyant T producy
. <NO. OF H atoms — 2 ‘:l-
|
‘ s NO- OF O atOMsS— 2 )

e Thougdh the aumber of axygen atoms has become equal  but theNO.
IOF hgdrogen atom® has become unequal .

o dhere are 2 atome hydrgen atoms of HNE \eet side bat 4 hydnagen
dtoms o the right side., we Muthply “r H, by 2 and wnitre 2Hg:
e 2H, + 0, —> 2H,0
o Let US caunt e na. of aroms 6N both aide—
s Np. of H atoms - *

A
Creaca)  (eroduct)
o NO. OF O atocMo - 9 9



oJhie chemical equatons contains equdl No. of gtoms of hydrogen and
oxygen on botrh the Sides. 80 -Hhis 8 balanced eaquations.
o By Yhese way we CON balunced +he equations.
«To make Equahon More Informanve -
" Y AN LY W Ve W,

R e N s il

o Jhe chemical equationd can be more N FOFMAtIVe ~ by three ways -
I. By indicahng —the “phqstcal change or atate of the reqcrant and product

2. By indicating +he "' heat change' taking place in the readion .
3. By indicating +he v conditions'' undec Wwhieh the reaction ~‘akee pPlas |

1. To indicate +he prysical change or state of the reactant and produd -

dne physical state fof reactant and product of chemical reachion -

e solid eliqud e aqueaus Soluhon © 9

o solid atate 18 indicated as - symbo ().

o liquid otate 18 indicated aes - symboj(L)

o Aqueoys state of solubion 8 indicated ge - aymbol (aq).

o Gaseous otate ie indicated as - symbol(Q).

o Jhe physical stale of the readrant and productt aire shown b Punia
the above ' stale symbol” Just after +hel sgmbol oe Farmulae W aneq. -
For Example-—

Zine react with dilute sulPmuric cdd 4o Farm zinsulphatre sdleion and
hydrogen das.

a1 H2804 —> ZnS04 + Ho

Here

ozine metal s solid | 8o we wnite zn(s)
.Dilule sulphuric acid 1 Qqueous eclufon, SO we can write H,504(aa) |
o zine eulphate 18 ald0 an aanedus SolhoN ) 80 we can wnle Znsoy (Qq()‘
o Hydrmgen IS 9as 8o we write hydrogen (9.

eONe above equahol) wWreNas —
e Zn (& + Hy804 (8) —— Tnsoy (a9) 1 Hg ()

o This equation is more informative becquee it &l us +he physicdl stakeof
the Vanoys ewbstance nvolved in ik |

edn saMe case 2 - esluble produck catlled predpitate 18 forMmed by the MX |
. < . il ts
bedween S0WHMS of readkots. and WS 18 {adicated oy sgymbo| ppt .
AN — it ——
e Whe Ccalaum hgdmoxide ao\utian (\wme warey) recad wih calbon —dioxide
gas  a white preapifate of cadum cadmale 18 gommed along with

warer. CaloH), @) +  COp () ——  Cacog®) + Hy0W)

calCiem hdxide  covoondioide Caaiem oabonake  wAler
o (whike PPy



| | i 1
2.To indicxte the Heab change in an Equation -
Jhere are +wo types of reachon on the basie of heqt changes invave-

| . ExothefMic reaction 2. endoYhermic reqcdhans |

1 . Exothermic ReacdnioNS-
Jhose redachons in which heat s evolved called as EXotermic reachons.

For Exampe~4.Carbond bume in oxygen +o FOrM carvondioxide a Lot of
heat ie produced in +his readion.
C) + 0,(g) — <0, (3) T Heat

carbon O xyqgen carbondioxide
dhe burning oFf carbon in ox
evaved 10 +his reaction .
AD exothermic reachion is indicated by wnhng + Heat or + Heat eneray
or just " +energy on +he produdts eide.

Y9BD 18 an exothermic readhon because heatis

EXample 2 - o

Que - WhY Buming of nakralgas Vs an exothemio reachon 2 (2WM)

oNatural gus is mainly methane (CH4), when natural gas bums in the Oxygen
oF qif i+ forms  carbon dioxide and waler vapour. alare amount of hedt
18 produced.

° Heat ie mainly produce 8o called Exothemic readhon.

o Allthe combushon reachon are exothermic reachdn .

° CHg (9 + 20,(9) —> €O () + 2H,09+ Hearenergy

° Methane s 0XyQen carondioxide  waler

EXxaMPle & - |

Que - WY resPifaion 18 an exorhermic reackion € explain -

e I+lis exothermlc reachon because energy ie produced dunng +his Process.
o Dunng digeshion rood 1o broken down into simpler substances .

¢ Jhe carbohydmake which we ge+ FOM +the FAods like chappah  bread

Nee qned po+a+o we eqt broke dowd ntQ simple FOrM called gluccee
o Jhis glucose +nen undeqgoes slow combushon by coMbnNg wikh OXNGReD
0 celd of our body o Produce enery In A process caled Respifanion.
these energd mainiaid our body heat -

CatpOalan+ 80, —> GCOD + GHOLDF Enery
Glucose OXYgen canbopdioide  waver

¢ Tt \a also an combustion reachian.



'\
2> endothemic Reachons - _

sJhose reachad in whidh heat \s obsorbed are known as Endorheimic
reachons.

JExample - When nitrdgen and oxyaen are heated +o a very high temperature
(oFf about 3000'0.) +hed combine e PorM nitrogen monoxide and lot
of heat g absorbed .in +hig reachon .

No () + 0p (9 + Heat —— 2No(®)
Nifngen — Oxygen Nitrogen manoxide

oAn endothermic reachon 18 usually indicared by LINHNQ + Heat of + Hedt
energy off the readant aide of an equahon.

o Jrig uaed inaide the engine OFf motOr Yechiles |

o All the decomposhon reachon are emdcthermic Feachon because ~ W require
energy (in the porm ge heat Ught of eletiriay) +o-take place .

oforexample — Jhe decompositon ©F caldium cafbonake 18 endothermic
reach’an .

o When calcium carbonate 18 heared - decompase s O forM calcium

caondte and carbondioxide |,

CacOa() + Heat = a0 () + Co,(8)

= caltium eaonate =Calcium oxide scarboadioxide

e EXampie —

Que- Wwhy Photasynthesiq ia a0 endothemic reaction 2

I+ie endothermio reachon because sunlight energy 18 Absorbed
dunng e process of photogynthesie by areen planis.

e Example —

dhe electrolysis of water to €0 hydrogen and oxygen is an also
endolhemic reacian. s 18 because energy ie absorbed dunng

e reachion.

hant :
. 60Oyt 12 HyOD) ———3 CgH 0ot GOyt GHH0W
Nk alcose

2,.eCd+hode — Reduction
2HZ S 287 —— Hy (o)

o Anode - Oxidation cBleCtlotolysis of waler
O —> H,0 & 1/,0, + 2¢”
L OH 5 PO e &



3. indicate +he condihone under which the mx +akes place-

oJF heat 1a require fof a MX. to take place | then the heat sign deitq (&)
18 put over the anow of the MX.0f equabons.

eJe the reachon ‘+akes pWes 1N e pPreeence of a caralyst | then the
aymbol Oof Formula OF catalyst 1a ales wntlen above or below
+the arow aign 1Nthe equahion -

For example — A
o 2 KCIOg(® m—) 2KeL(B) ¥ 30, o)
Potassium chlora ke PoYrasswum

© XYgEN
chlonde

eHere, delta(8) atands for heat and MNog is +he catalyst,

2. Jne condiHons of temperature and pressure atwhich reachon +akes

place can also be indicated on +he above or below the awowsign 10
+he equation.

oFor exampe = Methanoal or Mernyl aleghol s manuerackured eom carin
monaxide and hydrogen.

. COLY + 2Hy@ESTEFC eH 0HLD

Zno
carmon Monoxide  ydyigen  €rog Methylalcono)

eHere 300 aim 18 pressure  zno +Qa is catalyst | and 300 C is lemp.

oSTEPS FOR WRITING EQUATIONS FOR CHEMICAL REACTION —
o Mainly Pour 2%epS are FOr WNHNG equaldn n chemicdl reachon —

oStepl- Write the chemical reachon in the form of word equalion | Keepg
+he reacrant On lefraide and pmduck on NNt eide .

o Skep2 — Rut the syminle and formula of all +ne reactant and Product in
“+he word equahon.

o Slep3 = Balunce the equation by multigying Ne eymivls and Formulae by
‘he ﬁsma\t&sT POssible Figure.(Do not chdnge +he rormuae +o balance +he
equanof).

< Step4 - IF pOSsibe | Make the equabon Mmore iNRMARVE by iﬂdi'cgh'qg.H,,Q
Physical srares of reacant and products | by indicarting +he hear changes
\¢ ahy *aKing place W0, e reachioN, and by indicakng ¥e condihang
Wader which the reachad +akes places. Je however , you do noy have

suescient inforraandn regarding Wie physical state heat changes and
conditions of the reacrion , is etep oqn be avoided.



Sample Probiem - 4
swnte a balanced equahon fof e FolownNg redachon —

eMethane bume in OXygen —+o formn calhon dioxde aind water
= Reacthon iN FofMm OF word eauahan -

e Methane + OxvMgen ——3% carbondioxide + Water
*Writing +he formulae ©F all suberance given akove -
eCHy + 0, — o, + HLO
¢ Ler us cunt +he No. of vanous atem on feackant and product eide-

J0 reackant Ja Products
. No.o f e utoms - i 1
2. WNO- of H atoms- 4. 9
3. N0.OF O atoms- 2 3

¢ Jhe no. of carbon atomse are equal on both eides, ur Hand O atrems
are unequal on buokh sides .
e To Wave 4 hydnagen atoms on ight side we Muiply H0 by 2 and
wrte 2H,0 , Thus

eCHy + 0p —> €9 + 2H,0

° Cairhng 4he no. of atom aon both eides.ogain -

a0 reactant 0 produdts
1. NO.of C atoms - 4 i
9. NO.oF Hatoms - 4 4
a. No. OF © atems - 2 4

oonly +he Nnumber OF ©Xygen atoms 1S uneqwl now . To have 4 oxygen
atome on +he lept aide , we muiriply Qp by 2 and wnte 202.

° QH,q, ”* QOQ_ *—} ae])) -+ Q.HQ_'O
oLt US CouNt 4ne number of Varous aroms on +he bothsides—

Jn readdany TN Product S
1. NO. of ¢ atoms — p | : 4
2. NO:.0f H atoms - 4 4
3. No -OfF O atoms- 4 4

edhis chemical equation containg an equal Numbers OF Vanous +uees aF
aroMme 10 4he reactant and podutt 8o this 18 a Balanced equdhan .

o IMis are the ateps to balance Hne equahNsg
e It 12 Not mandadovy +© wnile wWndle Sgps we C0y do 0& direcked.



Oxides OF Tron metal-

o Maiflly +wo o xides ©F 30N -

4. Tron (\l) oxide — FeO, itie “he Valency of iroN init s W (+wo). Jhe

comman Name ia Fervoue OYide (Fe).
2. Tronl\ll) oxide— FepOg , it 18 the valeney oF ireh - il (threed . Tne
comman name 18 Feryie oxide.

3. Fe504 ~ Jtis +he mixture of irmn (M oxide and iroN (\Woxide.

(Feao4 = Feo -+ Fe,0g) - e comman name i MageNe N

.‘ﬂpes OF cHEMIC AL REACTIONS-
o4 main types of chemcal FEAONS=

’ A +A ocomamm:\o&’ 0

REACTION ¢ compine
. « DECOMPOSITION . e A
REACTION =3
combine Breakdoen

& A -ma-PLAcEMe{oT ‘
‘ T REACTION “ T ‘
) ‘ +‘ o DOVRLE me.PLPLeMQrJT‘ +‘
REACTION

1.COMBINATION REACTION —
oThose reachon N which two or MITE substace combine to FOIM a aingle

aubhstance,
o SO exampled of vredthan - .
. . M ma i \
1. Magfesium and oxNgen combiqe  when nealed te 0 gnesium aXide.

e 2Ma(D+ 0y@) —— 2MgO0 ()

aomMbpusron
" o nesum 0 xde
Magnesium  oxyggen o Mag

2. sedium Mexal bums.in medium oe chiovide +o Form sadiumchlonde .

o 2NO(+ Co(—> 2Nac) (D)

CombiNaH o
80 dium chlonne andium) cnond e

3. carbon (coq)) bums \n aif to form eabon dioXide -
o C(&)+ Oztgj———) COz(QD

combiNom

Qarben air coxbon dioxide



4. Ammonia readke With hydragen chionde +o form ammonium chlonde -

o NHg(sd + HelL(® —rm ==} NH4C ()
Ammon (a hyd 0gen MEOEET T Aeamanium ohlovide
chlonde

5. 8ulphur dioxide reacke With oxygen +o produce aulphur Hoxide -
o 2809©® + 0, W) ———> 2S03(a)
ulpnur diokide  ©xygen aul phur tno xide

. 2he Cdleium hydmoxide solubon ,when applied +o +he walls  regds
Slowly With +the carbondioXide gas present in Qif +o fof o Wio | shining

of calaium carbonare o +he Walls of Hhe house:
o Ca(oH)ylagd+ €O L) —> Cacoa®@+Hy0()

caltium hqdmxide carbondioxde calaum eabonate Waker

layer

Jhie process gives a Whike shing apperance +o +he wals of o house
called White ~Woshing. Jhe cocoa je adualy famed afker WO

g
to +hree dag of White -washing and gves a shinyg finten o +he
Walls .
2 .DECOMPOS|TION REACTIONS -
N o B o o Ve T P NV ¥
Q OF Mmore sympler

» Those reachon in which a compound 8plite UpiNto +w
supetance are Knowh @S decomposhion reachon .
o Tt fe just +he Opposite OF a compinaton reachon.
oSome examples of decomposthd) readhons — ‘ ‘ |
1. when caldum carbonate iahealed it decomposes +O Qb Ve caldumoxide
and carkondioxtde . |
e COCOL(2) %9 Cao(s) + COng)

calcium cavbonate cavi ok o :
C Limestone - (“Tg“‘* carrondioxd ©
e caleium Oxide (or|ime) '& used on a large acale i the manucackure OF
cement and glass.
heating ,is called ' thermal

oWhen a decompoSition feacion 18 cawied out by
decomposiion. (thenmal means veleasing oe heat)
- 2.\Whe0 potassium chalordle 1 heated i the presence OF MANSANES
cotaye | i decomposes ~to glve potassium chloride and OXIGEN.
Heat
2 KC\05) ——— 2kC®+ 30, @

Potassium chiorate Porasswun chlonde  OxgeenN
. This decompoahia) PrORes is Ysed AT Prepanng OYYgeN 9as in laboratory.

dioxide
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E xomple 8- When Reroue sulphate is healed Strongl | i dewomposes +o
Fary Fewic oxide | ad\ghur dioxide and au\phar trioxide.
Heot
o 9 Feso4(s Fe,0508) S @
4 )ﬁ-—)bemmmﬁm 2038 80 (9)+ S0, @)
F,;:n:nus m\phake\ famc oxide  auipnar  salphar toxide
( &reen colour ) (Bron colour ) dioxide

e Npte~ Jhe Ferypus aulphate ia aleo knowd as imnut) aulphale and Feme
OXide 1§ also Known as iron Q) oxde .

o The Ferrous Suighate crysmle which are available ip Ferous sulphate
heprahydrate Feddq F1,0. They coftail F moleculeS of water of cryskaliqhio
Tnese Qryskals are greeO N colour.

o \When green coour Ferraud aulphak heprahydrate arystale (Fesos FHo0)
are heated , tney lose 7 maealles of woarer of aongstalliabion 4o form
anhydrous Ferous aulphare ( Fesos) which 1a Whike in colouf™

e Decompgaition of Fempus aulphate in the labrovakony - |
o Take 2 g oF 2FeS0,4 CStals iNdry baling 4ube. Jne Ferous Suipnale
ysale are green n coloy -

¢ Heat +ne boiling 4ube over a bumer

o The green cOOUr of Renou$ swipnate cystals Rirst change into white |
and +hen brown aslid 18 fasmed Cuhich is feme oxide) - |
o Gae having +he smell of buming sulphur Comes out of tne bailing +uke.

gxample 4- When lead nitfate 1 s heated srrung\y , i+ breaxs down {0 Rom |
lead monoxide | nitrogen diolide and oxygen -
ZPb(NO_a)Z@ ¢ ki 2 PbO D+ 4 NOs (8)T Oz(g) |

Becomposirion
i = o en o
* Lead nitrale L’a‘:‘)‘i |_g‘:‘° NitvoQ oxygen

4 e | o
\ C_’_‘,ir‘:uf | '3$:_:»/,-

dioxide :

(yellow) ( grpw Fames )

e Jhe decompostion OF lead nitrare 18 brought about by headt itis adualy
an exampe of -thermal decomposihion.

o Decomposhan of lead adrate 10 the labrpratoy

o Take about 29 OF lead nitrate pouder in boiling tube. \ead Oiale taacolourness
compaund -

¢ Hold the bolling 4ube in4ne hand test tube holder and i+ shoud be heat

over bumer.
o Brown fumes of nivogen dioxide gas are @volved uihnich Rill the bailing lbe

e Te a glaning sphilker s held over e Molih of ~the boilling +ube it
Cothes Fire and Srare buring aqain- s shaws +hat OxMgen gas s

alen evolved dunng Avls reachion. N o |
o A yallow solid ia lert behind in +he baling +ade. Jhie is lead monaxide .

( lead mofoyide ia reddish~ brow? when ot but yellow when cold).



1%

Gas hav ilf‘.q N | e Brouwd) Fumes
mnel Or -— \ Z OF nvivegenN—
BININGg aulphar dioxiae )
/
— TesHube Boiling g ; o
Baling tuLe haoides e ; oy
“Z— lead nitrate
y
~i
b

| — Burner

==

[ — Bumer

/E_il—:‘\\ / \
pe= 4

a. Recamposition OF Peco4 cryarals. h. pbecompoaihoN oF lead nitrate.

o Decomposiion of waker which are. camed out by elecinciy 2 (3m)
oExample- Whed eledric current le paseed through acidi fed walel it

decomposes +o give hydmeen 9% and oxugeN gas:
o El mcn-g
o 2H,OL) —— = 9 Hyle) + O02(®
Decom AT
waker Hydrmgen — OXxygen
. dhie la called Elecirolyele of wlater:

o EXPERIMENT-
{ Take o wide -Mmouthed glage bottle. Fix with a inverted posiHon onqg

atrand.
9. N rubber cork having +wo holes '8 Fitled i e necK of the botfle. Tao

carbod rads are Bixed in WO holes af conk HgMiy:
3. Fill the glase botkle +two hicd with waler - A o Few drops of dilute

Hos04 +o water.
4. Two aimilar “eat Hbe £Siled with water invened over the o aarbon

elecyodes by KeepNg ¥humb over Apeir  moun.
5. cofinedr the ourer ends of carbod reds +o the fwo
batiery by wires having q ewitdh -
6. Ne garive terminal of batten e cal
The Nght aide carbon conneyed +o ne posifive rermnag

called ancde (posdive eleckrnde).
1. Puce the eleckic current Mrough waler by +uming on the swikch and

leave +he apparatus uadisiubed FOF some time.

terminals of & volt

\led cayYhode (negarive yerminal).
of barey
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g We can see e bubblee of gaees being Rmed at +he both c.arbon
elegrodes Nsude Yeot '\"U.be Q) +d\n1ﬁ\g wakeY

9.9hece gases ore Fofmed by JAedMEOSHON of Watel o0 pAsHING elecinaity,

10. The gasee formed at +wD eletrode go on collech Ng in the top pa@e

op i(Vefted desyfures. |

Il. Jhe volume oF gases are not same in both +esttube, Jhe volume oF gag
collected on Negatve clecirade 18 double e vaume of gas coleded AN
positve elecrrode .

19. Keep ON PASEINg eletine current 4l BOHD dne St tube completely
flled with gases . dnen remove +ne gae — Ailled +e tube and ‘est Hiem

one by one by bringing a Baming candie cloSe 40 tne moudh oF eadn fes

‘abe .
13. Bninging candle close to moutn burne ropdly and mC‘Ke\‘POPUP%Ouﬂd’:

14. Ohe 0aS collecled in lect test tube over Negalve elecrrude 18 hydrogen.
and 906 neldr +the mouth 0 Nght +est —tube the candle buMs brighty
15, We Know that oxygen gas makes ~things bum brightly . 8o, +ne gas
collected 1N the righ+ slde teat+tube over pasihve elegimde 1 OxXygen .
16. Since +he clectlysis oF Water PNOdUCES 2 vowmes oFf hydrogen gas
and 1 volume of O Aygen aas Wwe conclude Hhat +he raho o £ hydragen
gas and oxygen gas id 2 %1 by volume.

® 3 shows that water 16 A compaund made up of 2 pafks of hydrggen gas
and 1 par 0 f oxygen gas by vouwme,

qQue- Why decomposihon reackon isjust opposite of combinahion feachon 2(2m;
- ¢ In A combiNakon reachan +Hud of Mare substances are cambined 1o KM
New substance

e Jn a decamposihon reachaf) 0Ne subetance decompuses T 00 &f More

aapstance

Hence  decom pasion readhioN e juat cpposhe of combximan i
f Hsdngn C2volume) }
1' v ; Oxggentiwlume)
* EXPERIMENTAL o
S L___{
FOR THE ELECTROLYSI 3{ . ) Jnverfeq test fube
< WAER clap | =
= _—=— contain Hy504 .
Rubber covK
Cathode -
atand — W (e
[ eV — @aatteny
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Example - When elecina current 15 passe&—bﬁ?rjigh" Wlotl-en- codwum chlon‘de’_ﬁ 1
decomposes 4o give sodiuM Meyal and chlonne gos. |

‘ Eleciniaty
D y
'2 Nacl () o 2Na + dole)
acdium chlond € Bdum chlonne gaS

oJhis decomposiion eACHON 18 ueed +O oblain sodium meral From eodium)
chlonde - 3t 1a called Eledimgiyele OF 0 molren sodium chlonde . eadium
chloride '8 N the Form ofF molten state.

' Decomposiion reachion which brought out by Gght energy 2
Bxample - When silver chlonde & exposed to light it decomplees to foim
aillver metal and chlenne gas.

light . QuN
o 2LAgCLL % 2R3+ Uy ad P s
silver chlond© siver  chlernine
(white) Coregigh)  ( Yelowish)
udnite green

|| _ ;
~ EXample - When silver bromide 1s exposed +o light, i+ demposes
‘ o Form ailver metal and bromine vapours .
|
|

Lignt
_ZPG&(&)WO 2&3@‘}’ Brzta) ching K
Silver bramge aiver B G lishy TN k7 ohgel
(Pale yeliow) ( reyichwhile) (Red brown) ) Dmfﬁm;;n = 'é%d &

o3+ 15 also used 0 bladk and white phalegraghy - liont

o Uses OF Decomposition ReachonNs —
4. The decompoahof reachon carred cutr by clednaty are used 0 extracr

several metdle From their NAturally oeccuring compounds \ike bromide and
axaes.

Q-Wh.e.ﬂ Yhe fueed Mmetal enlonde or Metal oxide 18 decomposed by pass\ng
eledmalty | +hen meta) 1o extracked ot the cathede.

o DecomposihoN feackon 1 our body -
sOhe digestion oF Food 10 e BOdy & an example of deComposihian readion.

owWlhen we eat Food like Wheat vice OF polatO, the Strach present WL them
decDMPOses +O GIVe simple sugare like glucose in +he bedy and the proiing
dempuses O form AMING aad.

3. DISPLACEMENT REACTIONS -

W A e e
+Jhose reachions in Which one element takes place of ancther element in a camp.
are Koowh A6 dispoceMent readndns.
o A mare reacive elemenrs digplaces a less reactive element Rom 1S compoud
o It \s alsa called 08 Single displacement reqerion.



eSome examples of displacement reathois— o
oBxarple 1- when a afap oF zinc Metal 1o placed 0 copper silphale Salwlion
 then Z\0c awlphale sOuwlion and coppef ave ootained.

o CUS0400)+ 2N (€ — 3 ZNBOAlag)+ CU ()
ocpeer sulpnate ZiNG Zine Sulphare copper
(eluesolhion) (Swerywnile) (cdoucless sdation)  ((Red -brown)
o Jhis dioplacement reackion takes place because zine 1@ more reachive
-han copper.

eEXampe 2 - when o Plece Of -Bap magneswm meral ja placed 0 Copper Sulphale
SolURoN  +hen mMagNeslum sulphate coWBiaN and copper metal are Folmed.

» CusD4a9)+ Mg (s —> MgS04(ag¥+ Culed
coppersulpnate  magnesium Magnesium sulpnate copPer
Blue soluh on silvery white eolouries s eolehion Red -'browd

o Magnesium s able ‘o displace copper Prom copperSulpnale solution becasse
magnesium 1e marg readnive +han copeer.

oExampled — When a piece oF I{DN metal 16 placed 10 @ opper aulphate soluhod
, Hhen 1roN aulphate solulion and copper metal are forfmed .

o CusOy(a)t Fele) —— Fesnylayt cu ()
Coppersulphate  Iro0 TJronsulpnale  copeer

(Bluesolufion) (ewey) (Greenicn &)  (Red ~brown)

oedhis 1a disPlac®@ment reaChion Sccurs bBecadse Wi 1e more reachve han
copee

o We can perfofm the displicement reachon ketrween im0 and copperaulphate
"SoWwbonN as Follows -

1 . Take about 10 MLOF eopper sulphale soluhon in a testtube. J+is deep
blue 0 colou

2. Take a big N Nail and clean e SUrRace by vubbing with asand papen

3. Pyt the cleaned onNail 1N the rest ke containing copper sulphate sol.
Allow +he iroN Aail 4o remain in copeer sulphate SaluhanN forabout nalf
an houf.

4. peter halE and haur, Yake cutr the 1non Nail From copper su\phale solunan - We
will Find Hhat +ne o nail 1s8 covered With Prown lager oF copper meral .
5. 3F we |ook at +he test Hube e find Fhe original dece blye colour OF copPel

eulphate soluhon has Faded- :she soluHon 4ums light green due +o Formanan
of ironsulphate or fermous su\phate.

- Tedwboe
< |ight areen seion OF Fesol-
B‘J’C 66\&’{1& H\.r[\ c— ﬁ‘»-;'lk _b"l,- wh la - r OF CQP‘P&\ n]f"l!f_il

oF CUSDy - o ren ne
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Example4 - When ¢ einp oF lead metal is poced in a sclution oF copper

chlonde , Hhen lead chlovide solubon and copper Mmetal are FOrmed -

Cudlp (@) + Pb(®) —— Phal, ()t culs)
Copperchlonde  lead lead chloride  copper
Green Splution Rwish gey wlouriess sol. Red boon

dead is able to displace copper from cofherchionde asluhion becavse \ead
\s MOfe feachve ~nan coppef. :
sHere cuclg Uged n thls reackion 18 adkually copper(Woride .

ExampPlie B~ Iron Mekal readte with dilute hudn ) ‘ }
yano chlonc oad +Q form iron(\
chlonde and hydroge gas . o= -
eFel® T ZHU() — rea,(og)+ Hy (@)
ron Hydroch loric 3N () )
| ' add chlovide E
oHere im0 I8 More reackive +han nydragen (Reason)

° EXample & - Sodium meral reatrs with warer to oM &adium hydro xide
and hydrogen gos.

e ZNA®T H,0W)—> ZNAOR(EaH Hy (4)
sodium walker Scdumhyddxide  hydrogen
Here scdwum s Mmore readive -Fhan water (hydrogen)
o 30 case OF oxides -
ExﬁmP\Q‘-’ - U“)eﬂ copper oxide s healed with magnesiurm powder  ¥hen
Magnesium oxid® apd copper s Fofmed -
o CUOS + Mg(s) — Mgols )+ cu(s)

QepperoXde  magnesium ma\gnes?gm CoPPer,
oxide

‘Note - A more readiVe meral displaces O \ess reqckive mekal Fm i+e oxide.
Here, magnesium 1 © disp\hcjng Q less@achiVe mMera) | wppel, From +e oxide
copper oxide .

Example 2 - When iron (UD) oxide 18 heated with aluminium powder then
qluminium oxide and ivon metal are FafmMed - "
Fep0a®)+ 2ALE —— AlpQas + 2fed

TJronQDOXde  Awminiumw Alaminium 3YoN
( fervic oxide) oXide (Mol ten)

Here a more readhive ,1nma+<1ll Aumitium is dieplading q lece reachve mera)
L1¥on }f com 1¥S oxide | iron Q) oxide .

e All the abole © xamples OF dieplacement reachions are ockually ' single displacement
rrachons’ This Yo Because N all Yese rewchons ONlY ' One element’ displaces
'anodher e\emeny’ £oM & compaund.

e Anctner tupe of displacement reacnafe called ’we dleplaement Wa_
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4-DOUBLE DISPLACEMENT REACTION~

sThose reactione 10 which +wo compounds read- ky an exchange o 100 1O
corp WO New compounds are caled double diaplace ment reathons. ‘
o Some exampleg of dadble displacement (eadhions - |
Examped - Uhen allver Nikrate edufitn s added to sedium chlonde solution |
L Hhed a while predprare displaces 8INer chloride with sodium nitrls
acluhion . ~ _ ) i - |
, A§NGztad+ Nadlea)——> A+ NaNogaq)

silver nitra ke aodium Chlond @ silNerdnlonde  sodum nitrate

: (uhile pPL)

Here, siller chlonide 18 Formed o an insoluble while siid called as wWhite
| Predpitate.

ANy reachion in Which an jnsoluble solid(caled Predipiare)is Fommed Wat ;

‘sepum’tee; e so\Whon -

‘example 2 - When barum chionde soluhon 18 added +to godium sa\pnale
eoltion , Yhen a wWmie precipiiare of aadum sulphate 1 Formed along
Wl &Oc{-\um chlande so\unian .

Badl, (aa) + Na 5,80 4(c)———> Basd4(e)+ 2Nacllaa)
garium Suple  Sedwmchiande

| Cwhire ppE)

;Here, exchange OF 018 Yakes place 1N thie reackion . Bhe banum ionsC aat?)
‘0{1 ®anum chlonde read Wi sdlpnale ionNs (So?;;\ of sodium eulphate

| Barium chiond e aodium sulpnate

to Form Sanum sulphare L‘acao.q) . (N7
LHexe Bavum edlpnale has udite ppt. Y .
| | * e
5 / / |
‘ ‘ ( ? l .] _ MI)'":P!} OF | |
l | | ]I E > ) \ ) siac 1|
i | Z; N T‘.‘
| 5 .\\._I
! i-.' — Sodum) —- Banu - i '
| s § A chlonde :
| \‘g.) MD?Q}Q 4 ju ) = Baviuw sul phaké
(a) _ _-t \3) : (whte

~

'a. Take about 3mMl of eodium sulphate in a test tube.
' b. 3n @ndiner Fest tube, raxe Iml OF Banum cnlonde eole. |
'e- Add Banum cnidvide aslufod +o sodium aulphate sclunaf |
'd. A while pred prale of Banum sulphale 1& Fofmed at ofxe.




 cExample3— IF HONUM chlodde SOt is added o copper allpnate &olufion
Hep o wnte predptale of eariyum eulphale e PrDduced Qleng wih
capper chlovide eowuhon . |
+ - £ - T ~ + -
Baclp@al+ QUSO4layy—— BAs04() + cuclp(0a)
Banumchiorde coppersu\phate fonumsulphale  copperchigside

e« Example 4 - Wheo potaseium iddide Solubon i8S added o lead nitrale eo).
then yellow precipitate of lead iodide ia produced alon gwith potrassium
nitrake. "
- 3 - t -
> Po(NOg)aa)+ 2KI)»—— PoIz& + 28N05(ea)
Lead nivrate Porassiym iadide lead iodid€e  Porassiym nitrle
(Yenow pph)
e lead nitrale , PBINO2), 18 alsn wntten aa lead(W) nitrate.

o Example &- when ammonium hydroxide aolution |s added +o -ammonivm
-Qluminium nloride AW | then white precipitale of Aluminidm hydroxide |
1S foftned alongu ammaonium diloride solution . |

" AJ{C‘Jﬁs(Qq,)—f- 3N|:|¥40ﬁ (ag) —> A E(OH);LQ + 8 NHZCl“(aq/)

RAlamnivm A tymonium Alarinium AMmmonium
Chnionde hydvonide nydroxide chlorde

[ white ppt

+ Jnese are some Few examples of PaIble displaceent TEAON.

B QXIDATION AN RECUCTION REACTION=
*Oxidation - ¢ Ihe addition of Oxygen t< @ &ubstance iscalled oxidakon.

| o Jhe remova) OF hydragen From a ewbstue is cailed Oxidation.
| S A e - - Ay

‘s Reduction - o The q_dd',ﬁon of hydrgen +o d s_g‘q_e‘__\-qn}je 18 called Reduchion .
¢ Jne removal of Oxygen Sfom a substunce 13 called Reduction.

 JNe process of redUkoN H s just oppoal ke oF oxidahion. (Note)

Marever | oxidanon ond redudion occurs +ogerner. (noke) .

 OXIDISING AGENT AND REDUCING AGENT- -

» OXidisging age - \. dhe substrance which gives oXygen FOr axidatop 16

called oxidising agent: ‘ N
2. Tne substane whidh remove hydrigen 1S called oxdisnNg agent

o Reducing acent - 1. Jne sdbetance® which glves hydrugen For reduchion is |

called redudng ogent - . |
2 .3he subsrance which remave OXygen is caled reducing agent. |

NOTE - 3he oxidation and rediction readion qre A0 calied REDOX REACTIONS. J
Redox ovands for red - redudian and oX- eXidaten. (
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gxampe 1 - When coppef oxide 1a heated with hydrogen, +then copper metal

and water are formed -

o CUOD+ Hp@= cud+ Hy0 0
copperoxide Hydr0geo coPPer walter

| t “ A . .
o N thie reachioN Cud is changing into cu. That (g, O xygen 18 being remaied

Erof copperoxide 80 by deriNition removal oF oxygen From o substance

e called reduchoN. COPPEroxde 1S being reduce d S0 copper-
0 tNie reachon Hp is changing 1nNto HoO. That 18 Oxygen ie being added
4o hydr@en - By addibod of oxygen +o a substtince 18 called oxidation -

Rydrogen 18 being oxidised +o waver:
Removal of OXxygen - Redudion

1

2CUO + H, HEE Cu 4 H
] N

T Addibon of Oxygen - oxidaton

e IN these Feﬂd‘ioﬂ’ CuO(e.opperox{de) s +he oxidising dgenf.ﬂnd Hy 18
redudNg agent.

e Subatance oxidised - Ha

s Sbstance reduced -Cuo

e OXidisng adent - cuo

e Reducing agent — Hy
odhe feachon betrween copper oxide and hydrgen 4o Form ceopper and

water 1a an gxidation —reduction reachion) winich I8 aled a dieplacement
reachon

(Exampeg - \Nhfin hydragen su|pnide readt with chlonne Fhen aulenhur and
hydrogen chionde dre fofmed ~

- Heak
- S WPy — 8 + eHd
Hydragen'sulphde  chlonne aulpnur  hydregechionde
oHere , HoS ia changing intes. Jhat e hudrggen 'S removed Aom hydragen

‘su\phide. BY def. ¥ne removdl of hydroged compound 18 called oxidafiyf

Hydrogen aulphide is being oXidised ~+O su\phar,

o Here | Qg 18 changing Yo Hel. dhab 18 hydrogen i being added todhlanne - |

Now by def. *he addhon of hydrogen +o d subsrance s called
ceduciion. 8o, chlanne is keing reduced o hydrogen chlonde.-
o Removal of hydroeen - OXidation

H,S + CY ey B - % Q?CL

« Addi¥ion o Nydrogen ~ Reduchon
o SUbgiaNce oAldised- H,S
o Aubstanke redwed- clp
e OKAGYg acgent ~ a2
i e Redunang ageM - Hg8

)
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}Q.'Yhe subetance which gers oxldieed i e red ’-'3'09651_@5&3'
'b. She substance which gete reduced isthe oxidising agent.

‘ .
oE xample 8- When zinc oxide is heated with carbon hen ziNe metal and
| ‘ carooN Monoxide are Formed -
| Heﬂlt
| «7n0 + ¢ — Zn + CO |
| Zicoxde  earbon zinc cacboh Monoxide
n0) 18 losing oxygen | 8o itie being reduced ‘o zZi0C .

e zinc oXide (< : : t
\e gaiNING oxygen eo itis beifg oxidised o earbon

and carbon (O

 monoxide . -
o OXididing agent - Zn0 o ReduciNg ogent - C

o 4t ls Used in the producion of ZinC Metal N indusiy.

| e Carbon 18 Used iN 4he ForM of coke Foft the extrachon of zinc mewl

o EXxample 4 - When Manganess dioxde reacts with hydrochlonie aad | +hen
manganese dichlodide , chlorine and waler are £oimed .

Mno, + 4HL = Mnclp @y 2H,0

Manganese  hyd rodnloric Manganese  chloring  water
dioxde add dichlonde
o OXidiging agent - Mnoy ¢ Reducing agent - Hd |

°oMNnQy i310siNg oxygen +o FAam Mnel, , so Magnese dioxide (mnay) is
reduced to manganese dichlonde-
o Hdl o losing hydragep +0 forM 1, o hydrichlone aud (Ho) 's being
~oxidised +o chlerine (Ciz)e
« Concept, of Oxidakion and reduchan in terms oF Metal and A metal-
e Jhe addibien OF f&ﬂ'@%‘f&ﬂic element (or removal OF Mmetrallic Slement)
e caled QXidahob.
VRO NS
o Jhe addition of metallic element (or femaval oF Nan-Metgllia clement)
o caled reduchion

i e 3 - g |
' EXaMple & - When copper is heated in aif, it reads With +he Oxygen ofF aif |
de . |

10 fofm a bag comeound cOprer OX

- reat
s 2CUd+ Optd—— 2¢cyo
«copper < OXggen scopper OX\de
! (Red-browf)  (eromaiv ) (Blaer)
« Cu 16 changing intC cuo . dhis 19 addibon of oxygen . eutr qddihon of
oxugen 1o calied oxidation, 80 copeer (W) fs oxidised 4o espeer oxiae

| (cuo)- ‘
'+ O, is changing '0to CUO. This 'S addtion of copper (CU) which 1S d mextal.
o reachion , Oxugen (02)

Bt addition ofF metal is caned vedudion 80 ia 4ni
'a reduced Yo copper oxide (Quo.
o Oxidising agent - Qg o Reducing agent — cy

! = I —
| ) i




' o
e ReachoN carmed out as~ E
1. Toke atoutr 4.9 of cupowder 1D a chiNg dieh . Tt is red ~brown iN COIQU:
2 Heqt +he china dieh s¥ngly over a bumer. |

3 A blak substance 18 Faffied - INe black subSTALS 18 copper oxidg.

o Jhe OXidaton ofF Magpesiun) 1e SiMlar +0 We OXxidahon of copper
63N case OF Mmagnesium ribben  Oxygen is oxidising agent and
magnesium s reducng agedt: o "'
o When copper metal ia healed in aif, it gers .
oxidised 40 ForM copper Axide. This reackon '\° & / —
can be veversed by hydrogen gas (pPaseed)
over heated copPel oxide Yo get bhack
cu metal -
° JF NYdrgen gas 1e passed over heated |
CopPeroxide | then blak copper oxide 1 firod ‘ :
reduced Ond red brown caPPer metql 19 ng -
O®trained .
Heat

- Cuow?-k Ho@D— Cud+ Hp 0 (D
copperQ n\de M ragen eGP Per  jayer
- Black) (Red yun)

¢ Copper oxide reduced +o copPRT metral, wher €as hydrogen 18 o xidieed +o
water.

i Y
o oXiddHaniof capper +O Cud. |

o What A¥e the cefecte OF oXdation Feachiad In everyday hre®

¢ Oxidation has clamaging eFFetts ©N Merqls as wen as on Ford.

s There are hwo ecommon effeds of OXidaHoP reackons which we
Qbserve in daily life-

.-1- Corrogion of mMmetals 2. Rancidity oFf pood

¢ Jhe oxidaton involyed 1N the conwosion of meidls 08 well as rancidity
Of Faod 18 caueed Naturaly by the oxygen presep in dif.

o CORROSION —

e Corrosion 18 the procees in which mMetral are eaten up gradually
by Hhe achon OF Qir, moishure of a chemica) (8uch as an aad) on
“heir surrace

o It is caused Mainly by the oxidahon oF metaia by CXygep of Qir.
¢ Rushng of 1o metal is the Mt commap FOM oFf covoeion .

¢ When an wan ohjedt i's leet in damp air For considerable Hime, i+ geto
covered wiith a red - brown Flasky Bubstance called Rust. and 4his 1o
called Rushing of iron.

o Tron metal is oxidised by e oxygen OF air in the presence OF waer 4
form hydraled o0 (\V) oxide caned rust.

> 4Fe " 802 + Z'X-Hgo —— 2F8203 ,'LH_QO (RusY
3ron oxggen  udmer Hydated wwn (Woxde

e . <




-' , 2% ’
e Jhe Number of wialer molecules OO 10 the rust Varies , W is nNot Aixad.
The rushing of oD 18 a redoX readions.

L e T

e Rughing wnvaves unwanted oxidationN o Wb metal LOhidh occurg 10 nakure

of 8 ouwN:

o Rusting of irDN IS A Conhnuous Prcess , which  1& Not prevented iq £me
eats up ¥ie whole ivon oRyedc.

¢ Corrosion weakens e on and steel o Rjett® and srructur® such

as taliNgs , car padies , bndges and shipe and awts ahot +heir life.

°METHoDS OF PREVENTION-

o It can be prevented by painting-

¢ Ot can be pevented by applying gree or ail.

¢ Jk can be prevented by gﬂﬂg@ﬁ«ﬁﬁ. |

o It cal be prevented by «in plaring and chromium plating
e T+ can ‘be PTQ,\JQ{'I\'QA BY ‘%@S A0 Make smif\ess seel.

¢ 3t can be prevented by eoahing or depdSiting a +hin layer of metal:

« RANCIDITY -
w,vu'\-f\/\-
o Ox1dahan dleo has damoging effecks on Foods cantaining fate ond ols.
e When he Foad matenal prepared 0 fats and dls are kept FOr a long
1ime ‘hey stads giving UnPledsant gpell and +oste these are &aid +o

be ranad. |
s The condition produced by aenal oxidahd of Fats and oils in Foods marked

by unpleasant amel and Aases 18 calted Rancidity.
o Ranaidity 18 eatied ' vikrit gandhita” ia- Hindi.

Retarded by storyy( Retarded by keeping
Foods away Foods in a refrgeriory
From light. condition (- Refrigerator)

Adding antioxidants
‘o foad containing

Retarded by Storing foed
N air -tight containers
there is litHe exposure
JO oxygen oF ail.

Ranadily prevented by
pPacking Fate and olls
coqtaining foad 10
Nitrogen gas

PREVENTION
of RANCIDITY

¢ Jne antioxidant which dre added o prevent mnddiky are-
e BHA- Butglared Hydroxy - Anieole

« BHT- Butg\m—ed Hydroxy - Toluene

°By these way Food remains Fresh and not bewme randd.

¢ When e packed food 1& sunounded by unreachve gase Nikrogen there
No oxygen to oavbe Wa oxidayed and maxe myndd:



e 28

¢ Jhe refrngerator has o low reMperakife nside it. When +he Mod (s

Kept \n refngertory  Ttae oXidahd of ecaxe and cue in ikt slowed down
due +o \ow ‘remperature.

e Due +o absence of light +the oxidation of Pais and ails present in food
N G\Ouﬂed down qnd henc_e ‘he develo Fﬂem- of {‘Qﬂ_c,\d\tj \8 re,tqrded
eJhese are the scme prevenhion methods-

e 1S oxidahon an exothermic of an endothemic reachon 2
- Mostly oxidahaon reachion i s e xoynemic reachions. but i+-can be both e xo and
endothemic readnon .

| Bx- Photogynthesis in Plants, digeshion of food .

———————————
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