(hemical Reactions and Equ

s i - Q
1. What 1a chemical reachoN= ¢
NN (. N

NN~ SN\
oChemical reachona dre the praesses 1N whidh hew sabstance with New
Pi"D(E(%'eﬁ are eoim Which 1Avalve chemical changss .

o 3t nvolves breaking or old chemical bonds whicl exiat berween +he af
of Substance whieh act 4o £OIM New chemical bonds.

&+
7000
+ old bonds
o New bond o

o Dunng a chemiaal reactione , atome of one elements do not changein
Ancse of anorher clemena.
Ex- Hudragen reack with oxygen 4o ol (o lter

Hyd rogen oxygen watker
2. what 19 Reactams?
TS substance which -Lokes pod 1N chemical readiols ars caled reactams

8. Wwhat o Producie®
e new subsionce podaced as d resu\t of chemical readhons.

aEX ~ f - ———-A ﬁo

i) 2w wF2 (D 2 Hers retdante gre brany
- = —— oo prdude. -fer
Reqctanis Producta

*dhe prodidke Hhae Formed have propeffies entiefly diffFeremS from
Mose of 4he reactane.

EXCERNMIENTS REGARDING CHEMICAL KRNX —
DN NSNS\ NN - VoV ~ e\

*MagnesiuMm nbbon expenment —
|. Before experment please note +hat magnesium ie dilveny while
dkie awijuble I ¥he Porm of Magnesivm vbbiod or wire metal

2. Whe‘? Magnesium ribpon (& heated it bums in aje wilth dazzling
white Flofle t0 Form while powder aaled magnedium oxlde



3, Ackually ; o0 heating  magneaiu@ combines with Oxyged presert L air +o 2
fend Magnesium oxide .

°Magaesiam 4 Oxygen 24

Magnheaum Oxide
(As ribbon) ¢ fom air)

(white powder)

a0 Mnese magneslum and OxX44EN qre reactat \Jﬁ" oy one p’fdelCi MSO
(maglesium oxi de)

4. Ohe mognesium nbbon which we use usuallyhas q coaling oF Maglesy

owide of itS sufface which is foiMed by slaw achion of OXyaen ok air
on it.

Que- Why the magnesium nbbon s cleqned by wubbing Win sand Paper be fare
buming inair 2 ( 4 marK)

2 sThie le dQfe +o remove -the prorective lager of mognesiim oxde €rmm
the aufface of magnesium wnibbon berate buming 10 aif

ODunng burning the dazziing wyite Wght given out durng the buming of
magnesium nbbon s hammfy +o eyes.

® 60  “he magnesium Nbbon ehould be bumed by Keeping \t- Far as possible
FOm the eyes.

EXPERIMENT— (2M|BM)

1. ToKe adoautr 2cm long magnesium vibbon and clean i+ by Ubbing itS
aurfdce wth sand papel.

2. Hold mg nbbon with a pQir of Yongs ar one end cmd Neat® 1+e others

end over a bumer.

s. The magnesium vibbon SFart buming With dazzling white £lame.

4. Hold the buming magnesiuMm nphon over a watth gloes so +hat +he
mognegium oxide powder cdleck N the wakch gluss.
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Example OF Chemical reachon Occurs ip dally Lire -

1. Sounng of milk 5. Procesg oF Respiration
9. Farmahon OFf curd Erommilk. 6. Rusting of imn

3. cocking of- Food . F. Rurning of fuele

4. Digeshon of fodd in cur body 8 Buming of candle wiax

odhese all example \AVEKE - onemuat” !

-Ccharackeristics OF Chemical Readions- com)
Jnpofant chavadenshcs of chemical My are -

1. evoluhon ok gas.

9. Rtmatin of @ precipiate

8, change 10 colouf

4. change i tefperature

5. change in gtaté

1. Evolution OF GaS -

L WV T

3ame chemical regchion © ore charactensicd of some sub ghance Matr read-
ond eVONe gas with some produd

Example- When zine granules reod with Dilute sulphuno add Men +he
babbles of hydmgen gos Proawce:
LEXPERIMENT -

|, Take some zinc gradule i cenical Flask , ond add zn ever dilute sulphunc
acd.or dilute HeL,

2. we will se @ the bubbles of hudrogen gas Fomed anound zN granules.

3. By toudhing Flask, we can snd i+ 19 samewnar hot—,he,re change 0
‘emperature also occifs i chemical reQachon |

«Zn + H,S04 —> ZnS04 + H,T

conicdl Flagy

| i sylphuic  ZiNC
Zinc dul:ijad ulp Mg A Hqgtmeeen
#
‘Example- 2 - when magnesium react wih £ o -8 A Rubbles o
dilute aad ( H,804 or HcDl hen Nydrpgen Qds - Q =5 -4 3 o 0 ¢
evoved. : S

._"1.' 4
L_- Zh {'j'l-' ies

o Mgq + HCl —— Mgcl + Hp (evove)

Example - 3 whens aodium carkonale and dilale Hydrodiore add s characken:
bt\j evoluton oF o, gas.
o N02c03 + Hcl —— Nacl + H,0 + ¢o,

» sodium e afbonate acdum chionde atimAtaide



swhat ia Preapitate?
Precipitare is o ! sdlid state’ which seperates au-+he from the solution
Auring a chemical readiol.
Precipitate usually Seeo under restube at bottom paft
It can EOTM by pAsSiNG @ gas in QQUeAs aolution of o suwbstance
(like passing cafbon dioxvide gas 10ro ime water)

o parmahon of (nsdluble &dlid precipitere is called W&h

2. Formation OF Precipliate—
e solution e added +o sduhiah of lead

Example - When porassium iodid
lead iodide is Formed.

nivrake then gelloe precipitate of
Expenment — we can camy out thig chemical reaction as follogs -

{ Take soMme \ead nitfate solubiadd ina resttube

2. AAd porassiuMm iodide ealukion o it

3. A yellow precipifare oF lead icdide \& eormed atr once.

4. A change in colour ((coufless +o gellow) also +axes in +his demicd)
reachons .

— P + 2KNO
: Pb(N@z kﬂﬂﬂ-{- ZK‘[qu bIZLs) K 3@“@
lead Oitrate  Potossu iodide  lead wdide Patassium nikrake
(Y ellow)
example? - Wwhen sulphuric oad and  ®anum chlonde solution i e formed by

o white precate of Sarun sypndte

. H,504 + Bacl, — % BaS0y + 2Hcl
sapunc acid  Rarumcioide 2anumsy) pha Ryanchionic add .
( whire)

3. Change In Colour—

Exomple- Wwhen cific add reads Wikn porassium permaganake sQiuhian +hen

Aae purPle colour OF porassium permanganare solution , disqppedrs (v

becomes coloufiess):

e Purple ——> Colourless 3KMNO4 + CeHgO2 — 8 HMNQ,+CeHsky’?
: CPurple) citne acid colou\ess

EXPenment - we can cany out thig reachon as efollows—

i, Take some djlute patassium perMangapal® scluticn in test Fube. I+ has
purple colouf -

2 Add saame lemon juice with helpo £ dropper and shake it.

3. Ohe purple coour of porassiu pemangante solution goee on Foding and

ultimately \r be comed ecoypyilese



Exampe 2 - Wwhen sulphur dioxide 9as s passed thyoudd aadified potassiury E
dichromoate soltion by ehange in colodr FoM orafge to green.

orafige green

" «Change in Temperature - sExothemic reachon:
Example — \When quicklime reacr with water +hen slagedlime ie cormed and
lot of heat energy is produced by a chcinge in temperature. Irisa
exshetiio regdion uwhich means heat prodUdios readief -

ExpPenment —
1. Take lictle of quicklime in hard glass beaker and add waker o iy slowly-

2. Toudh ‘he beaker OU,'(&FU“S } e beaker feels 40 be qui Fe hot its kemp
NS his\'\. |
.Calcium oxide + waker —— caldum hydroxide

»ca0 + H,0 — Ca (OH)2. //5
(G\utcx\ime\ Lﬂc\k@ﬂime) wa® watel

7 [

= Hawel qlas
| be okel

l (c00)
kg T\, Quicklime
) g

—Slaked lime

C QCH’OH‘)Q_\

EE —

a. Quicklime reacls with wo kel *0 b Jne beaker becomes oY
form slaked lime [ele€ase @ "‘ 2 Yemp. NSES
o% heat
Example 2- TIne carbon bumg in ~the QW +o £mM cabondioxide whichalse
reledses o \arge amound oe heat.
— O
C+ 0, 7 <P
carson  oxygen earbondioxde

0 . Bndotermic reachion - e feachd which ab&Xbs -the hea¥ are calied of

Endothetm ic reacrion .
Exampe— Ine reacnan berween bavium hgdnxide and ammonidm chlonde 40

Corm Banum anlodde ommonid and water by change in remeerarure.
Ba (oM, +2NHgcl —— Bacly +2NH40H J,(o\i::ogf)

Banum ammonidm Ranum aMmM O nium

nydroxide  chiende chonde hydwaiide




§_Change in State- - P
ik e L | €
Example - When wax is bumed +nen water and carbondioxide are Formec
oW, Wax is eolid, water is aliquid whereas carbondioxide is a gas
oIhis Means +hat dunng e combusnan reachod of wax -the ph.ga‘é:nl
state changes From solid +o llquid and gos . "

e She combushon of candle wax ie cnamdensed by change \n srate,

o CHEMICAL EQUATIONS-
oclhe merhod of Yepresenting o chemical reachon with help of egymbal and
formula of the substance invave 0 it kaown as chemica) Bquations.

ofof example— Z\NC Mekal read with dilute sulpurie add +o FrM zinc Sulphote
and hydragen gos. Jnis mx <an be wntten as-
.zine + Sulpwric add —— Zinc Sulphate ¥ Hydrogen

o 3his ‘& knaon as the word e auaton .
swe can change e word equabon in+o eymbol and fFomula of Variows

aubstance -
o Putting the symbol aad formula

,Zn + H,804 —> 20504 +Hs
\ -/ - —f
ProducthS

e of all subskance N abave Word equahidn

R e actants

zince and sulphune aud are feactant . and readant are always

°He,re‘
lect hand eide in an equation with plus(Ct) sign

watren on +ne
bergeen ~Ynem.
ke and hadrogen are producis Jand (19 always

eHere ZiNC Sulpha
an equation wirn plus sign betneen

wntHen oN the Yis\n—‘r hand sde 0

“nem ,
edhe awow aign (—) pointing towards-+he Nght hand) side 18 put

between Hne ceackant and products.
oArvown alsd indicate +hat e substance wnthen on +ne leet hand

side are compnNing +o gWwe gibetances wyirken af yhe Nght na

aide in +ne e quation -

. Chemical equard 18 a chafthond method of represcanfg @ chenicdl MX.



'|‘ Balanced and Uabalonced chemical £quations - "

. A Eiﬁ%fid chemical equation has an equal number op atome ofF different
clemenia 1 the reacraNt and produd® .

‘example-  Zn + H,804 —> ZnS0q + Ho

530 other words | @ balanced eaquaton has equal number of atoms of ik
elements of both the side must ke equal-

e NOW,

olet Us cout the number Of diams of all the elements 10 +he
reacrant and product seprately -

10 readcrant Ja product
NOo. of . 20 atoms — 4 4
NO. OF - H aroms- 2 2.
NO. OF . & atomsS - 4 L
4 4

~No oFf O aroms-—

oSince above +here is an equal number of atoms oF Aitrerent elements
0 reacrant and DM\LC.&'& s equal , S0 above equq‘\-im 18 halafc
equahion -

non has unequal aumeer AF aYoMms of

2. A unbalanced chemical equa
ale of tore eleMents i +ne cenckatt and product -

o £xample - Hydmgen reads with oxygen ~o form wWa
wil waten as -

Jlet o count the number of hydrogen oXOMS an
4ne reacrant and product -

ter , -nis povat

4 ©\ugen atroms in

Jn reada0t an Product
o No. OF H aroms — 2 2
e NO - Oof O aYoms— 2. i

ean Hese equation thue e no.oF hydrogen aroms are equal pyr
e ©¥ygen aroms are not equal on o side of ceackant and produdt .

80 i+ 18 called unequal or unbalanced chemical equahy |

. Reactant = Product (aways)
eNote — TJne chemicdl equahd ahould be bolarced because it satisky
the law of cONsenyorion of Mass 0 Q reachion .-

»Some ralee abouy +he balancing he equation —

o We snould Never change -the cormuld OF an element of & compound +0

balgnace ¥he equahon.



|

2. We cad only MUpy a suMo) or Fomula by pigures ke 2,3 and 4
3. 3% wil be good Yo aote here +that her the elemem® which eAI_T
as diamohic molecules are oXNgen O2 hy dvogen HL'QL{-YDQ@ N'Ql
Aluorne B2 chlovie cip,  bomine 85 and lodine Tg.

4. AL other element qre uaualy cpnaidercd Mmonocatromic 1L equanad
whHog and repended by their gymeols.

+Balancing of Chemical Equohon-
aﬁé’?&'cegse.ﬁc MaKINS Jm‘g"fﬁﬁber of different ypes oF atomMs

qua) o Bo¥h tne sde of the eaqualid) caled balancig of equahion.
e ; ‘
o dhe aimple equatdne Are volanced by nirand toal mexnad.

o Example of +he balaadng e equanNans -

o Hydrogen bume 10 oXygen 40 £ofmM warer. Jhe reathdN can be o en
10 an equandn.

o count +he number of hydr@en and oxygen arams 10 readent and
product .

UIn readtan + 90 Praduct
«No. OF H ctoms - 2 2
*N0.0of O atoms— 2 1

o dhe no. of Hy atons & equal on both side byt +he number of Oxygen
dtome are unequal.

< Shere are 2 oxygen atoms on ler+ side and 1 oxygen arome on NgHgde
to NAVS 2 oxyden ardMme on the fghr eide e Mmunply o0 by 2
and uwmte 2H,0 8o Ahar:

e H, + Oy — 2Hy0
olet US count the number of YAnols atomse on both sides -

[ an ran+t Zn prodacy
| <NO. OF H atoms — reéﬁ i:l_
I s NO- Of O atOMs— 2_ 2

o Thoudd e number of OXxygen atoms hos become equal , but HheNo.
of hygdrogen ateme has become uneaual .

e dhere are 2 atoms hydrgen atoms of e \eer side bat 4 hudnagen
Qtoms o tne right side., we MUlhply it H, by 2 and wnte 2Hg:

o Lek US count e no. of aroms on botn side—-

2 _ A »
No. of W atoms Creacia)  (Product)
o NO. OF O atoMS - 2, 2



oJhie chemical equations contains eaudl NO. of qtoms of hydrogen and
oxygen o barh the a\des. 80 this S balanced) equations.
o By these way we COO balunced Ahe eqguahons.

- To make Equation More Informanve -

s Jhe chemical equation® can be maore POTMAtIVE ~ by “+hree wiays -

I. By indicakng —the ‘' physical change or atate of the reactant and produt
2. By indicaking +ne '' heat change' taking place in the readion .

a. By indicating ~the " condibons' undec Which e reaction +akes plas .

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

Ine physical state For reackant and produch oF chemical reaction -

e solid eliqud o aqueaus Solution © 3

o solid atate 18 indicated as — symbo (S).

o liquid stale 8 indicated ae - sgymboj(L)

o Aqueous state of soluhion je indicated ge - symbol (8%).

e Gaseous otate ie indicared as - symhbol(9).

o Jhe physical stale OF the readrant and produc are shown ky PuiR(g
he above ' Stale symMbal”’ Juet after +neit symbol or Formalae in anea.-

For Rxample—
Zife react with diluke salpmuvic awd +o Farmm zinkaulpnate aolwian and

hydrogen 40S.
Zn + H,804 —— ZnS04 + Ho
Here
ozine metal is eolid 8o we writle zn(s)
.Diluke sulphuric adid 18 Qqueaus aclufion, 80 we can write H,504(aq)
o zine eulphate 18 als0 an aanedus solWwhoh, 8o we can wnle zZnsoy (Qq,)

o Hydmgen 18 gas e0 we wvite hydrogen (9).
«ONe above equahol) wYreN as —

o« Zn (9 + H,804 (a9) —— 7nsoy (a9) 1 Hy (9)

o Jhig equatiod 18 more informative becquee it B\l us the Physicdl stale of
+he Variage substance invdlved in ikt

e1n saMe case 2 - decluble produck called predpitate 18 formed by the Mx |
bedween soWHMS of readkoMts. and We 18 ;M oy wbollit{,

oWhed calcium nydwokide aoluian (\ime waley) reod Wirh camon ~dioxide
205  a white preagitate of cadum ca®mmie 18 commed aleng with

Waler , CaloH), @D+ COp () ——>  Cacog®) + Hyo0 W)

caCem hwdxnde  covbopdionde Cakidm e  waler
——— (while P



|| 1
2.To indicate +he Heat change in an Equaton -
Jhere are +wo types of reachon on the basie of heqat changes invave-

| . ExothefMic reaction 2. endothermic reqdians |

1 . Exothermic ReacnidnNs-
Jhose redchHons in which heat ia evolved called ag EXothermic reachons .

For Exampie~4.carbon bume 10 oxygen +o0 FOrM earbondicxide a Lot of
heat ie produced in +his readion.
C-fﬁo . 02(9) S QOQ(.Q) T Heat

carbon O xygen carbonadioxide
dhe burning oF carbon in ox
evalved 10 4his reaction .
AD exothermic reaction is indicaled by wikng + Heat or + Heat eneray
or just " +energy on +he products aide.

YgeN 1& an exothermic reachon because heatis

EXample 2 - L

Que - Why Buming of nakuralgas Vs an exothemio reackion 2 (2M)

eNatural gas 18 mainly me+hane (CH4), when nakural gas bume id the Oxygen
of aif i+ forms carbon dioxide and waler vapour. alame amount of heat
18 produced.

° Heat ie mainly praduce so called £xothemic readhen.

o Nlilthe combushon reachon are exornermic reachdn .

° CHg (9 + 20,(a) — CO,ta) + 2H,09+ Hearenergy

° Methane ° OXygen cafondioxide  water

Example & - |

Que - WY respipation 18 an exothermic reackon & explain -

e I+ie exothermic reachon because energd ie produced dunng +his Process,
o Dunfg digestion egod ie broken down into simpler substances.

¢ Jhe carbohydrate which we getr FOM e Foods like chqpmﬁlbregd

Nee qnel potato we eat broke down nto simple FOfM cQalled gluccse
° Jhis glucose +hen unde(goes slow combustian by comMbwing witn OX4gen
0 cels of our body Yo Produce eneny In a prowess called Respifation.
these eneray maimQid our body heat -

° CeMisOdlanyt GO, — GCOLD + GHOLDF Energy
Glucose OXggen catbondioide  water
e 3% 1a also an combushon readian.



\
2. Endothemic Reachons - |
oIhose reachof in which heat s absorbed are known as Endorthamic
reachons.

oExample - When nitrogen and oxygen are heated to a veny high lemperature
(oF about 3000°c) +hey combing o PO nitrogen monoxide and lok
of heat ia absorped .in +hig reachon .

No () + 0p(9) + Heat —— 2NO(D
Nijrgen  Oxygen Ni+HOgen Manoxide

oAn endothermic reackon 1o usualy indicared by WAHNG + Heat of +Hedt
energy of the readant side of an equahon-

o Trig used inaide the engine O0Ff motoOr vechiles |

e All the decomposhop reachon are emcthemiie Feadhon because — \* reQuire
energy (in the Form o€ heat J'Lig\\* of eletiriaiy) +otake pace.

oForexample — Jhe decomposiion ©oF caldum cafbonate 18 endothermic
reachan .

e When calcium carbonate i3 heared i+ decomposes +0form calcium

caondkre and carbdpndioXide .

CacOa(H+ Heat —> Cao(s) + o, (a)

oultium Sofienare «Calcium oxide scarboadioxide

e EXample -

Que- why Photosynthedis 1a a0 endothemmic reaction 2

IHie endothermio reachon because sunlignt energy 19 Absorbed
dunng e process of photosyfithesie B areen planis.

e EXample —

dhe electrolysie of warer 0 oM hydrogen and oxygen isan also

endalhemic reacian. i 18 betause energy ie absorbed dunng
e reaction.

Hght _
. 6COyert 12 HyO() ——— CgH)pOdodt GOy GH0W
Plant enzyme s

2,.sCd+hode — Reduction
. -
ZHo 28— Ha (o)
Ancde -~ Oxidarion celeCHotolyals of waler

2 OH(qey\_> "&({0‘* /20p + 2e

@)



3.7Tb indicate dne Condihone under which the mx +akes ploce-

oJF heat 18 require fof o MX. +o take place | then +he hear sign deitq (&)
e put over the anow of the MX.of equakons.

oTJr the reachon ‘+akes place in Hhe preeence of a catalyst | then +he
symbol of Formula OF catalyat 1a aléo wnten above or below
+the arow aign inthe equahion -

For example — A
o 2 KCIOg® W 2KCL(s) + 30, o)
Potassium chlora ke Porasswam

G XMQEN
chlornae

eHere, delta(8) arands For heat and MnNog is the catalyst.

2. Jne condiHons ©Of temperature and pressurge atwhich reachon +akes

place can aleo be indicated on the above or below the andw sign W0
+he equation.

=For exampe — Methanoal or Mesnyl aleohol ‘s manuradkured From car b
monaxide and hydrogen.

. COLY + 2HyDESTIFC ey OHO

Zno
carmn Monoxide  hydrigen  Crog Methy) alcono)

eHere 300 aim is pressure  zno + Q0 is catalyst | and 3coC is lenp.

oSTEPS FOR WRITING EQUATIONS FOR CHEMICAL REACTION —
°cMainly Four 2eps are For LINKNG equalidn n dhemicdl readion —

oStepi- Write +he chemical reacion in +he form of uwrd equation  Keepig
+he readrant on leftaide and prduck on NYNY cide .

o Skep2 — Rut the syminle and fofmulg of all the reackant and Product in
“+he word equation.

o 5lep3~ Balance the equation by mulkdying e eymbols and Formulae by
he smallest possible Figure-(Do not chdnge +he Formwae +o balance +he
equanon.

« Slep4 - IF pPOSsibe | mMake the equahon more INRMARVE by f”dfmﬁqg-&ae
Physical srares of reqc.mn’r and product® by indicaring ¥he hear changes .
e anal—\-m{iﬂg place wn, e reackioN, and by ndi cating ¥ne condhang
under which the feqchad +aKeS gaces. J¢ however  you do nay have
sueRcient Infacenaion  regarding ¥e physical s&qkef heat changes and
conditions of the veactian , Mis step can be avoided.



— : - _ ;
Sample Probiem - 4
LTS o balanced equahon fof 4N€ Following reachon —

sMethane bume in o©Xygen o form calbon dioxde aind water
2 Reacon iN folm OF word eauanan -

eMethane 4+ oOxvNgen ——% carbondioxide + Water
*Writing +the formula e ©F all subetance given akove -

EQH4 -+ 02_ ——) C_Oz—l- HLO
e Ler us count +he No. of voanous atem on reacdtant and product a)de-

J0 reackant Jn Producks
. No.of cutoms - = 1 -
2. Wo0. of H atoms- 4. g
3. N0.OF O ctoms- 2 3

¢ Jhe nO. of carbon actoms are equal on both eides, ur Hand O areme

are unequal on buokh sides .
e To have 4 hydmagen atoms on right slde we mMuiply Ho by 2 and
wrte 2H,0 ,Thus

eQHyq + 0, —/> G + 2H,0

° Cauthng the no. of atrom o0 borh sides.again -

aIN reactant 0 products
1. NO.oFf C atoms - 1 i
Q. NO.oF Hatoms - 4 4
3. No: OF O atoMms - 2 o

oonly the Number OF O Xygen atroms is unequwal now . To have 4 oxygen
atome on +he \ept aide , we muiriply 9, by 2 and wWnte 202.

s CHy + 20, — Oy + 2H,0
sLer uS caunt e number of Vadous atoms of +the bothsides—

TIn readkany TN enoduct S
{1 NO. of ¢ atoms - 1 i
2. NO:.0f H atoms - 4 4
3. No-OF 0 atOms- 4 -

edhis chemical equation coftaifNe an equal Numbere OF Vanous +ypes 9F
atome i 4he reOdant and podutt 8o thie 18 a Balanced equdhan .

e Iic are the step to balance e efuahNg
o Tt 12 Not Mmandadory Yo wAike WNdle 2degps we 0oy do 0& direckd.



Oxides OF Tron metxil-
B b N R
o Mainly +wao o Xides ©F aron -
4. Tron (\l) oxide — FeO, itie -the valeng of Iron in it is I (kwd). Jhe

comman Name 's fervous OYide (Re0).
2. Tronlll) oxide— FeyOa , i+ 18 the valeney of iref =\ (threed . Jne

comman name 18 Fexyic oxide.

3. Fe304 ~ Ttia +he mixiure of iron (W oxide and iren (W)oxide.
LF3304 = FeO = Fez—QBD . Jne commLan name e Mmagnetric ron oxide -
- TipES OF cremicAl REACTIONS-

o4 main types ofF chemical rEAhONS=—

’ +A ocoMBmF\T\cN’ 0

REACTION ° compine
a ‘ » DecomposmoN . 4 A
REACTION
Bredkdoen

combine
e A eDISPLACEMEN T ‘
N
‘ + REACTION * + A
¢ ’ + ‘ ° DOUBLE mech,emgm
REACTION

+
1.CoMBINATION REACTION -
R NN B -
oThose reachon N which fwo or MAre sybstace combine o FOfM a aingle

aubvsiance,
¢ SOMR eXamPleS oF reathdn -
1. Magfesium and oxygen combine  when healed te FOMM Magnesium axide.

e 2Ma(D+ 0y T% 2MgO ()

o . ™a gnesum o xide

o ot 1ahS

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

o 2NABt Cp(H——> 2Nac) (3

compinah

Socdium chionne aodium dnyond e
3. carbon (coq) bums i ai f Lo form caOn dioXide -

o C®T 02(-93-——) COoy (9

Cambi Ny

carbon  air ~cavbon dioxide

Magnesium  oxygen



(|- IR 1
4. Acmonia feacte Wwith hydnagen chionde 40 Pormn ammonium chlonde -

o NHg(8) + HeLl®) ———— NH,Cl )

* oD ibl'- !QI'.‘Q{‘-' .
Ammon (a hd Ugen e Acamonium ehlovide

chlonde
E . Sulphur dioxide readke With oxygen 4o produce sulphuy noxide -

o 2500® + 0, ———> 2303 (D
ulpnur diokide  ©xygen aul phur tnoxide

. Jhe Cdleium hydoxide solubon ,when applied +o +he Wolls | reads
Slowly With +he carbondioxide gasd Present in aif +o fofM a io, shining
layer of calcium carbonare @n the Walls of the house:

o Ca(OH)plagd+ COg (9) — Cacoa®+ H,0 (L)

ealaum hqdmxide carmandioxide calaum ecabonale wWater
Jhie pProcess gives a White 8hiny aipperance +o +he walls Of a house
,i+is called White -Waghing. The cacoa 18 adudly formed afrer WO
to +hree dap of White -waoshing and gives A shiny finten to the
Walls .

2.DECOMPOSITION REACTIONS -

Y Y N N e L e

o ThOse redachon in which a comeaund 8plite Up
Bubetance are Knowh aS decomposition reacho .
o Tt e just the Opposite OF a combination reachon.
oSome examples of decomposihoN readhons — . \ |
{.When calcdlum carbonake isheaved it decomposes +¢ aive caldumoxide
and carmondioxde . |

. £AC041S) ——3 Cao¥) + Cople)

Calaium equbonqke SRS el
 Limestone ¢ ime) 0N

INto Hwo Of more simpler

eCalcium OXxide (or|ime) e used on a large scale 10 ¥he manuracture OF

cement and glass.
°oWhen a decomposibon feachion 18 cavded out by
decomposthion. (thermal means Yeleasing of heat)

| 2.\Whet potossium chlordte 18 heated in the presence OF manganese
catdyat | it decomposes o glVe potassium chlaride and QXYQEN.

2KCI0g() —==  2KCHS + 30y (D

Potassiam chlorake Porasswum chlende OXaeN
. Jhis decomposhad) procees is wsed fof preparing OXygen gas in laborakony.

heating , *is called ' thermal

dioxide



E xample 3~ When femoys aulphate I8 healed Strongly | % decomposes +q
Form Fermic oxide | ad\ghur dioxide and sulphur thoxide.
Heot
o ) Feso4(s Re,028% §
‘Ph4 }——)Demmmﬁm 20383 S0 (9)+ S04 0)
Rerrous sulphate feme oxide  aupar sl \OXi
: PNUr tnoxide
LG—reeD C“:ﬁmrB E\Bﬂlﬂf‘: ";D\CJLLY'_E d]QX\de

e N.Dteq. Jhe Ferrpus sulphate ia alto knowd as iron(n) lphale and Feme
OXide ig alse Known as iron ) oxde.

o The Ferrous Suipghate arysmle which arve available id Ferous su\phate
heprahydrate Fel0gq.FH,0 - They coNtai) 1 molecules of wates of crystalqho
Tnece Cysals are greeN N colour.

o \When green coour fFerraud aulphak heptahydrate arystale (Fesos - Fr,0)
"are heated | ey lose F mdeaies of water of oystalliation 4o Form
anhydrous Fenous aulpnare (Fes04) which 18 Whike incolous

e Decompgaition of Femous aulpnate in the labroratrory - .
o Take 2 g ofF 2FeS0, cShale i dry baling tube. Jne Feraus Suipnale
orysrale are green in colodr

e Heat e poiling tube over a bumer

o TJhe green cOlOUr of Ferous su\pnale oysrals Rirst change into whike |
and +hen browp aolid s formed Cuhich is feme oxide) - |
o Gae having +he smell of buming sulphur comes out of the baling +uke.

gxample 4- Wheo lead nNitfate ie heated srrongly, i+ breaks down 10 fom |
lead manoxide | nitrogen diolide and oxygen -

2 Pb(NOZ),® — 2PbO )+ 4 NOp (8>t Og(qd
s Lisal witcate Decomposiniol s Llead MANO o NIDQ €D o« oXygen

{ A aloL ‘-.',r.;lgg\\ Oxfde dim\de

e (Lyellow) ( Brpw( FamMes Y

o Jhe decompoation OF lead nitrate 18 brought about by heat i+is acualy |
an exampie of -thermal decompasiion .

o Decomposhan of lead atrate 1N the labrpratoy ~

o Take about 2g of lead nitrate pouder in bOiling tdbe. \ead NiHale lsacolouress
compaund -

¢ Hold the boiling 4ube iatne hand test tube holder and it shouwd be heat

over bume.
e Brown Fumes of nitvogen dioxide gas are evolved which fill +he bailing Hlbe

e Tr a glaning sphiker is held over fne Mol of —the boiling +ube it
Cotches Rire and Starte buming QqqainN: thie shows +hat ©Oxy¥gen gas 's

alen evolved durng Anis feachon . N \
o A yellow sold s lert behind in the boiling xube. Jhie ia lead monaxide.

(lead monoxide i@ reddish- browd wheo hot but gellow ushen cold),
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= B'i";y_k]ﬂ [_Ll['l'-;'_’—_:_.

Gas hi.‘-"vhf.} ; .. |
amell O~ — \ / OF NN~
bumning aulphur / dioxide p)
: /
~ £ o
e / ] \:
A [~ Testiube Boiing =g N
“ hoides rubke : '\/2:
“Z— lead nitrate
- .-;
L
| = Burner
e
£
a . fec i - ey & '
- Pecomposition OF Pego4 cyarals. b. Decomposihon ofF lead tikale.

. Decomposihon of waker which are camed out by clecincy 2 (am)
sExample- Whed elecific current 18 pasesd hrovgh qeaidiped walel it

decomposes 4o give hydmgen 9o and oxugen gas -

° Elecincits
. 2HO D) —=——3  2Hyla) + 02(
mw‘.’ﬁaﬁ
water Hydragen — Oxygen
. dhie la called Elecirolyaie of uoater.
o EXPERIMENT-

{. Take a wide ~mouthed glase bottle. Fix wWith a inverned posibHonN onq

atrand.
9. B rubber cork having +wo holes '8 Bitled in +he neck of the bovtle. o

cabod rads are Bixed in +WO holee af conx oty
3. Fill the glase bolkle -wo Hhird witn waker - Add o Few drops of dilute
Hos04 +to water.
4. Two Similar ~+est Hibe Filled with waler invened over +he tuwo carbon
Sleckvodes Y KeepiNg Yhumb over theif mouth.
B. eofnedt the ower ende of carood rods +o +he
batleny by wires having q ewitch-

6. Ne garive terminal of battey s cal
Jhe rignt eide carkon conneyed +0 *he postive rermng of

called ancde (poswive e\eckrnde).
7. Puse Yhe elecirc current trough waler by +uming on the swileh and

leave +he apparatus uadistrubed FOT somefime.

+wo terminale of 6volt

led ca¥nede (negakive yerminal).
barteny



g We can see the bubblee oF gases being Rmed at +he botrh o arbon 13
eleckrodes nside Y61 TUbe contaning wakeY

9.qnhece gases e ForMed by decdmpositioN of water of paseing elecinaity,
0. The gasee Formed ot +wo eledrade go 00 colleching in the +op pare

or iNeted tesy fukes.
Il. Jhe Voume OF gases are not same N hoth testtube, Jhe volume ofF gas
collected on Negatbve electde 1a double e vaume of gas coleced AN
poSthve elecrrode .
12. Keep ON PASSING eletine current +ill bOHD Yne ST tube completely

Filed with gases . dhen remove 4Ne gae - Flled te&t Y+ube and “esr them
one by one by bringing @ buming condie cloSe 40 e Mowkh oF eadh tes
abe .
13. Bringing candle cloge to moudn burne repdly and mGKS\‘POPUP&ound’:

14. Ohe QS collected in lect resr fube over NegaHve electrode s hydrogen.
and g0& nedr the moutn oFf Mght fest —ube the candle bums brighty
15, We KNow that oxygen gas makes -things bum brightly . 8¢, +ne gas
collected N the nNght side +teattube over pasihive electmnde 1 OXNQeN .
6. Since +he electlysis OF wWater pNoduces 2 volumes OF hydrogen gas
and 1 volume of O Aygen gas Wwe conclude *hat +he raho o F hydragen
9as and o xygen gas id 2+ 1 by volume.

e Jt shows that water 1& @ compound made up oF 2 pards oF hydrggen gas
and 1 pa- 0 f Ooxyaen gas by vowme.
Que~ Why decomposihon reackion ‘s just opposite of combinaion feachon 2(2m;
- ¢ Jn A combiNahaN reachin +HPuo of Mare substances are cambined to &im
New aubsrance

e Jn a decampasrhon Teachof) 0Ne suketance decompises WHO Hwo &f More
cuostancg

Hence  decom pasiod reQchioN 1a just cpposite of compwamsn fix.
- pydragen CZVO"'{’Q :
1 — oxygen (1volumed
EAERMENTA avel
o ur o __[;_ 5| PEAE=
F..,QB THE ELECTROLYGIS L e S ) Onverteq testhube
0 ! —_—
o WﬂR clamp B |57° ;
= - —=— contain Hy 504 .
= e
&
N7 Rubber covK
cathide = .
= +*
3% — aatteny




Example - When elesino current 16 passed +hrough motten sodium chionde, it

decomposes 4o give sodiu® Metal and chlonne goe.

' Electniaity
L \
2.Nacl D o, 2Nale) + dola)
aodium chond € g&sdwum chlonNe gas

oIhis decomposifion reQChidn 1& ueed +O oblai0 sodium metral From sodiur)

chioride - Irie called Bleckroneis OF 0 molten sodium chlonde . eadium

chloride 'S In +he Form of meolten atate.

e Pecompositon reachion which brought out by Ugnt energy @

' Example - When silver ehlonde 'e exposed T© light it decomplses to foim

|

' silver metal and chlenine gas.

lignt . SUN
o lPtchle)———_t% 2R3E+F y(ad -

silver Ch\onde? ailver cnloyine
(white) (oregiah)  ( Yelowidh)

EXample - W\‘\en s\wver bromide 1s expased 4o ight, 1+ dlecomposes
+0 FRYM ailver meta) and bromine vapouss .

2AgEr9—S" s DAgE+ Broe) ,
Silver bramde R aler  aromine lish k7 2hgel
(Pole yetiow) ( reyichwhile) (Red brown) . S v

oJ% is also used 0 bladk and white phatograghy - ° “Jer'mp%‘{i%rﬁfp el =

o Uses OF Decampoaition Reachons —
4 . The decompoehon reachon carred cur by clednaty are used 0 extracr

several metdle From +heir naturally cecuring compounds ke bromide and

axAdes.
2. When e fused metal ononde or Metal oxide 18 decomposed by paseng

eleancity +hen mera) 1o extcodled atthe carnode.
o DecomposifoN reackon \0 QUY body -
example of defomposihian reackan.

sOhe digestion of Food 10 the Bddy & an
oW hen we eat Fodd J\Ke Whetlt ‘r\'c_e OF poiat® , the Strach present WL them

decomposes +0 give simple sugars like glucose in +he body and the proiQing
o Strach ——» Glucose—— Proteins —> Amino acid
Decom ., Decome . Gecome -

3. DISPLACEMENT REACTIONS-
N NN
oJhose reachans N wWhich one element takes place of ancHner element in g come.

are Kiow) A% dispeeMent reathions.
o A more reackve elemenys displaces a less reactive element RM 4 Compound

o I+ s alsa called as Single digplacement Teqetion.



eSoMe examples of displacement redtho is—
oBxarple 1- wWhen a ofap of zinc Mmetal s placed 0 copper silphale saiwhon
, Yhen z\0c adlphale salwlion and copper are ovbtained.

o CUS04Q0)+ 2N (§) — 3% ZNBOAlag)t CU(e)
opeer swpnale  zinc Zine Sulphate copper
(B\ueoDhHQﬂ) (&\\Eng,u)htiej (cdourless sdution)  ( Red -brown)
e Jhis displacement reuchion tokes place because zing 1@ more reachive
+han copper.

eEXampe 2 - when a Plece OfF &P magneswm Mmeral 1a placed \n Copper Sulphale
SoluRian “nen mogneelum sulphate eoWtiaN and copper metal are Fofmed.

o Cusoyap)+ Mg(s) ——> MgS04(aqd+ Culed
coppersulpnale magnesium Magnesium sulpnale  coepper
Blue solution silvery white wiourles s esluion  Red -rown
o Magnesium is able Yo displace copper from coppersulphate solufion becasse
magnesium 1 mor@ réadive +than copeer.
SExampled — When o piece of 10N Mmetal 16 placed 10 a copper aulphate soluhon
, then roN au|pnate eoluhoN and copper metal are Ffolmed .

o CusOy(aa)t Feled—— Feapylwyt cu ()
Coppersulphate  Tro0 'amsulpm\e copPer
( Blue solutian (&Y (Graenien adl. Red —brown)
oeJhie 1a disPlaement feaCHON Occurs because voN 1S more redchve han
copper-

o We can perRorm the displacement reachon ketween im0 and copeersulphake
'30lubonN as Follows -

1 . Take about 10 ML OF copper eulphale soluhon in a testtube. I+ ia deep
blue 0 colour

2. Take a big iron Naill and clean #e SUrPace by vubbing with asand papen

8. Put the clenned \MONNail 10N the rest e containing copper sulphate ol.
Alow +he iroN Aall 4o reman 1N copeer sulphate SalunoN for about nalF
an houf.

4. pneter halE and haur, Hake cutr Hhe 10N Nail From coppersulphale solunan - We
Wil Find thar +ne D ﬂQ“ lg covered With brown layer oF coppPer meral .
5. 3F We ook at +he test Hube e eind he or lgina) clece blue colour OF copeeY

aulphale solutiod has Faded- Jhe solution tums lignt green due +o Formanan
of ronsulpghale o ferrous su\phare.

ed e
< light areen scuh ol OF Fesol-
i ) Bla e
Blue adihen wan nail —— Red -bowa layer oF coppel Meial
of- CUSOy - o reh ool




' 2 . 2%
Example4 - When o stnp oF lead metal i poced in a scluton oF copper

chlonde , then lead chlovide 6olubion and copper metal are Formed -

Cuc) 5 (a9) + Pb) —— Pba, (agX+ <culd)
Copperchlonde  lead lead chloride  copper
Green Splution gl sh aey wlouriess sol. Red boen

Jdead is able o C\'\s-p\oc_e copPer paoM cofperchionde aoluhon becavse \ead
is MOfe rfeachve *nan coppef.
sHere cuclg used in +his reackian 18 ackually copper()Noride .

Example 5~ Iron Metal readte with dilute hudro ) ' i
yarn chlene o0ald +Q form iron ()t
chlonde and hydregen Qas . 1 -
eFel® T ZHAU() — rea,(og)t Hy (@)
ron Hydroch lorc 30N (1) )
| . acd chlonde e
eHere indN I8 More reachive +han Nydragen (Reason)

° BXample 6 - Sedium metal reots with waker +o #0M sodium hydro xide
and hydrogen gos.
e 2NA®T H0W—>  ZNaQH( Hy (o)
sodium s Scdumhydronide  hydrogen
Here sodwum le Mmore teathive “Fhan waer (hydrogen)
e JN case OF oxides -
Emmp\te“—f - ub\r)e.n copeer axide 18 healed with magnesiun powder  +hen
Mmagnesium oxide gq a copeer | s foYmed —

o CUOES + Mg(S) — Mgols X+ cu(s)

Qepperoxde  magnesium mognes?gm 0o PPeF,
oxiqge

‘Note - A move reachVe meral displaces O \ess reaciive mexal From i+8 oxide,

Hete, magnesium | © AispPldcing a lessenachive metal) | wppel, FromM 1+8 o xide
copper oxide .

Example 2 - When iron (uD oxide s healed with aluminium powder then
aluminiam axide and iron mera) are FfMed - '
Fep 02+ 2ALID —— Alp0a® + 2Fed

FronQDOXe  myminium Alaminium ovon
( Fevic oxide) OXide (molten)

Here a more readve metal aluminium s dieplacing a lecs reachve meta)
ion " com iYs oxide , iron ) oxide .

e All the above © xamples OF dieplacement reactione are ockually ' single dispiac :
rrachons’ This Je becalee N all Yrese reachons ONlY ! Qne element’ displaces
'ano fner elemeny’ FroM WY& compound.

- aane called \ s
e Another tupe of displacement reacia ed daube displacement reacians
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4-DOUBLE DISPLACEMENT RERCTION=

TThose reachiane 10 which +wo compounds read- ky an exchange o i0NS Yo
eorn AWC New compounds are caled double diaplace ment readhons. |
o Some examples of dadple displacement (€athons - !
Exampled - Uhen allver nitrate edubion is added +o acdium chlonde solation |
 then Q while predptale displaces a\Ner chloride with eodium nitnale
aolution e o ” - 4+ |
» A§NGztan)+ Naclta)——> A+ NaNog @) |
silver Nitra ke aodium Chlond e ailNerdnlonde  sodum nitrate
: : (uhile ppL)
oHere, silVer chlonde 19 Formed oS an insoluble while edlid called as White
Predpitate.
° what is Precipitation reaction 2 _ ‘
oAny Teachan in which an jnsolble solid(caned Preciprraredis Fammed Wat
| aeparaies FOM soltion.
‘example 2 - When banum chionde sdWhon 18 added to aodium sapnalre
eowfion , en a White predipilare of aadum sulpnale 1& Formed dlong
| Wlh sodium chionde &l 0 .
Bad, (aq) <+ Na 2_304@}——} BasD4(e)+ 2 Nacllaa)
i_ Barumchlotide a0d\um SU\P\'\Q"G aanum Sl\ﬁmﬂe scdwumahiond e
' Cwhire pPE)
IL’H@fe, exdhange 0? \ons +a\<\ea‘ Pce In -khie,‘ reaction . The banum ionac_ecr’fp-)
‘01: ®anum chlonde readr W sa\pnale oNS (So%f5 of sodium eulphate

to oIl Sanum sulphate (Bas04) . I

}J»Hexe Bayum sulpnale has uiite ppt. — Y .
g ( 1 { /o
| l .] _ Mixing of Bxls |
| 1 0\ 4+ onNad }
i | B ENN
:: '\. | ‘\ 1
! . “— Sodium) — Bariui
l = -1 sulphale Chionde
-' \‘\.—-—) STe \iple : ! Saoly - Bewium ., l‘
(0) ( U) . (wnie peot) 4

'a-Take about 3mMl of eodium eulphake in a test Hube.

b. 3n andiher Fest +ube, rake aml OF Barum cnlonde eohuran.
¢- Add Banam cdldvide aslutioh 4o sodium aulphare eclunaf
d. A while pred phale of Banum suphate is Formed ar oxe.
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o E xample 3- IF bonUM chloride solWNAN is added 4o copper aulpmate &oluion
Hhen o wmre predprale of eavium sulphale e Produced Qleng wih
copper chlovide eowhon .
+ - £ - + ~ + -
Badplag)+  CUsSOglay)y—— BAS04 () + ey (ae)
Banumchiorde coppersu\phatre avumsulphae  coppercnigside

° Example 4- wWhen potaseium iddide eclution i added -to lead nitrale eo).
“then gellow precipitale of lead iadide is produced alon gwith porassium
nitrake. .
< 4 - + -
- PB(NOD)(aa)+ 2KIe)——— PEI )+ 2KN03(ae)
Leaad nitrate Porassiym iodide lead iodid€  Potrqesiym nitmle
(Yenow ppt) .

e lead nitrale , PBINOa), I8 alss wintten asa lead(W) nitrate.
o EXample &- when ammonium hydrexide solufion is added +o -ammenivrm

-fﬂuminium nloride soluhan | then wiite predipitale of Aluminium hydroxide |
1S faried alonguadh ammonium cnlovide solution . |

- Alda(ea)+ aNHjof () —3 AL(OH,L9 + 3NHhCITag)

Rlamnivm Atmonum) Alaminium AMmmonium
Chonde hydroxide hydroxide chloride
( L hite DP‘_’_

+ Jnhese ore some Few examples of Pauble displcement TEAHON.
‘5. OXIDATION AND REDUCTION REACTION-

WA= AWV N st

"OXidation - o TIne addition of Oxygen +o @ Substance is called oxidation.
| ® Jhe remaval OF hydrogen €roma eybstance s caned Oxidation.
‘e Reduction - ¢ The addition of hydrgen +o d subetanc € is cavled Reduction .

¢ Jne removal of Oxygen from a substunce is called Reduction.
 JNe process of reduchon s just opposi ke of oxidation. ( Note)

~

Marever | oxidation ond reduchion occurs tagerer. (naove) .

+ OXIDISING AGENT AND REDUANG AGENT- o
= oxidismg aged - 1. Jhe substance which gives OXygen FOr oxidahgp 1 &

called oxidising agent: . o
2. Tne substane wiidh remove hydrogen 1 called oXdisg agent-

o Reducing agent- 1. The sabstance whidh glves hydmgen For reduction is

called redudng agent - . ‘
o . 3he subsrance which remave OXygen is caled redudngagent.

NOTE- She oxidation and re ddction yeadhion qre 40 calied REDOX REACTIONS.

Redox otads for red - redudian and oX- oxidahen.
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gxampe 1 - When coppes oxide ia heatred with hydrigeN, +hen copper metal
and water are Formed - |
e CUOWD+ H = cud+ Hy00
QOPD@mXidG HSGVQQED QDPper waoter
» IN +hia reachion : cu0 s changing into cu. That (6, O Xygen is being remaved

Erof copperoxide s© by der-‘—i.ﬂfﬁc‘iﬁ removal oF oxygen From o substance
la caled reduchod. COpperoxide IS being reduce d 1o copper

e 30 His reachon Hp is changing into HO. That 18 axygen i being added
40 hydgen - By addiHod of oxygen +o a substance 16 called oxidahon -
Hydrogep 18 being oxidised +o water:

Removal of OXygen - Redudion
|

«Cud0 + Hz w‘) C\{J + HEO
1 N

" Addibon 9f Oxygen - oxidation

o IN these reachion cuolespperoxide) is +Ne oxidising agent.and Hy 18
reducing agent.

e Subatance oxidised ~ Hy

s adostance reduced -Cuo

e  Oxidisng adent - cuo

o Reducing agent — Hp
sdhe reachon berween copper oxide and hydragen +o FOrM copper and
water 1a an gxidation —reduction reactioN winich 18 alsc a dieplacement

reachon .

Exampleg ~ When hydnagen su|pnide readt with chlonne Hhen sulenur and
'hydrogen chlionde Are fofied ~

cHpS + Qg =5 8 + eHd
Hydragen'eulphide  chlonne aulpnuy  hydrigechionde

eHere Hye is changiNg iNte®. That ie Nudrugen ‘e removed Arom hydragen
‘su\phide . By def. ¥ne removal of hydroged compound 18 calved oxidafia
Hydrogen aulphide is being axdised -+o su\phur. |
o Here  dg 'S enanNg g NFo Ral. dnat 18 Nydrogen 1 belng added o Hatni..|
Now by dee. *he addihicd of hydrogen +o d swbsrance is called
reduchin. o, chlonne is keing reduced +o hydrogen chlonde.

sRemoval of T“-_‘gdrf.'zi.ﬂ&'f.- - Oxidation

S + dly 2ty +2%~\\cl.
|

o AddiHon ofF Nydrogen — Reduchoo
o Subgiance oAldiged- H,S
o dubstoanke AW~ clp
2 ONAGNg ageny -~ G2
| ® Reduang ageM - HgS
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I!q.'lhe substance which gers oxdieed is e reducingagent

'b. She substance which gete reduced isthe oxidising agent.

|
£ xample 8~ Whed zirne oxide i heated wiH carbon  +hen ziNe metal and
carod Monoxide are Formed -

t
| -7n0 + ¢ —> 20 +CO
| zicoxde  earbod z\nC carbed MONOXid e
| e 2ine oxide (zn0) ie losing oxyged &0 itis being reduced o Zifc .
and carbon (O ie gaing oxugen eo it-is beifg oxidised +o earbon

| onoxide . ‘
o OXldising ageant - Zn0 o ReduciNg ogent - C
oduch o) of zinc metal 10 INdusty.

| o Jtis Used in +Ahe Pr
o Carbon 18 used in the FoM of coke Fof +he extrachon

of zinc mew

o EXxample 4 - When Manganess dioxde reacts with hydrochlone aad  +hen
manganese dichlodide , chlodne ond waler are Foimed . :

oMnOZ + 4Hd.. :EGL) Mndz + 02 + szo

Manganese  hyd rodnloric Manganese  chlorine  wiater
dioxade aud dichlonde
o Oxidiaing agent - Mn0Oy ¢ Reducing agent - Hal |

°oMNQg ial0siNg oxygen +o FAUmM Mncly , 8o Magnese dioxide (Mnay) IS
reduced e manganese dichlonde-

¢ Hal 1o losing hydrogep +O fofffl Q€O hydrochlon'e aa'd (He) '8 being

oxidised o dhlonne (Clz) -

o Concept, of Oxidahion and reduchan 10 terms OF Metal "
e Tbe addibion Of non-Metdilic element (or removal oF Metallic Qement
& caled Qw

o Jhe addifion of metdllic element (of femayal oF Nan-metgllie clement) |
s caled vedwtien.

e EXample 5 - When copper 1a heated in @i, it reade With the oxygen of Qv |
40 folm a blad comeound <OPRl oxide . ;

i Heat
ﬂ « 20Ut Opd—— 2¢yo
- copher = OxggeO scopPper 0X\de
I (Red-bow®  (Eramair ) ( Bl aek)
« Cu i changing into Quo . Ihis s addibhon of oxygen . aut addihan oF
oxygen 16 called oxidafiad, 8O copeer (e js oxidieed o copper Oxide
(cuo)- \
¢ O, is changing e cul. This 18 addihon of copper (CxD which 1
But, acldihcd of metal is caled vedudion 8 in Anis r=adhen .

la reduced +0 copper oxide (CUOD.

—f

s ¢ meral.
Oxugen (02)
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e ReqchoN carmed out as~ —

1. Take aboutr 4.9 of cu poeder 10 a ching dieh . TF ig red ~brown iN CoOln
2. Heat +he ohina dish etmongly over a bumer.

3 A blak substance 18 Faftmed - The bladk SUBSTALS 1S copper oxidg .

o Jhe Oxidation oF Magnesiun e SiMilar +0 e oxidahon op O pper.
o 3N coee OF MagNesium ribban Oxygen is oxidising agent and
magnesium s reducng agent: o \ cy

o When copper metal ia heated in aif, it gerg " —ONEE Y
oxidised 40 FOrM copper AXide. This reachon “'° & f == = =5

can be veversed by hydrogen gas (paseed)

over heated copper oxide ‘o get ok

cu Mmetal. 5

° JF NYragen gas i® passed over heated

copperoxide | then blawk copper oxide 18 Mk d / =],

reduced and red brown coapPer metql 19 ng - '

. l 1
Qbtrained . —_— e OX'adaTion of cappeer +O Cud,

o QU0+ HyD— O+ Hp0 D
eopperQ K}f\e W rogeN AP Per  jayer
( Black) (Red youn)

¢ Copper oxide reduced to wpPRT meral, whereas hydrogen i ¢ xidieed +o
wayer.

o lhat A¥6 the eefeds 0F OXidation veachad in everyday hre®

* Oxidation has clamaging eFFects oN Merqls a8 well as on Fodd.

s There are hwo common effeds of OXidaHoP reackons which wae
Qbserve In daily lire-

‘4. Corrogion of Metals 2. Rancidity of pood
¢ Jhe oxidaton involyed 1N the conwosion of meidls 08 well as rancidily
Of Food 18 caused Naturaly by the oxygen presept in air.

o CORROSION —

e CoTrosion 18 the process \n which Metal are earep up gradually
by +he achon OF aif, moisture of A chemical (such as an aad)on
“heir surrace

o It is caused Mainly by the oxidahon of metaia by QXygen of Qir.

¢ Rushng of roN metal 1& the MET commap FOM of corosion.

¢ When an won obhjecr i's left in dampP aqir For coneiderable Hme, it gers
covered With a red - bvown Flasky Bubstance called Rust. and inis 18
caved Rusting of iron.

o Tron metal is oxidised by e oxygen OF air in the presence OF water 4
form hydraled Vo0 (W) oxide caued rust-

« 4Fe + 80, + 2xHO —> 2Fe03 . AHy0 (RusD
I oxggen Lkl Ay dvated wen (Woxide

= _ 3




r , 2% |
eJhe Number of water moleules GO in the rust vovies | it ie not Aixed.
The rushng of iroN 18 o @é‘iﬁ reachons.

L AT

¢ Rushng nvaves unwaoted oxidalion o wobd metral whidh cecurd in natuwre
of 8 ocuwl:

o Rusting of irDN IS A conhinuous Process , which & not preventad in tme
eats up e whnoe von oRyedt.

¢ Corrosion weakens e ivon and aleel o Rietts and structur® sudh
as Talings, car bodies bndges and ships and cuwts ahort +heir life.

*METHoDs OF PREVENTION-

o It can be prevenked by painting-

° Ot can be pevented by applying gresse or ail.

o 3t can be prevented by  galyanigahdn.

o It can be prevented Yy +in plating and domium plating

o @ can be prevented by allawinNg Ao MAKe sWdless sieel.

¢ 3t can be prevented by eoahng or depositing a +hin layer of mekdl:

. RANCIDITY -
JVJ\M

o OXidahion aleo has damogng effeks on Foods cantaining Fatrs ond ols
e \When +he foad materal prepared 0 Fare and 6is are kept fForalong
tHime  +hey stads giving UnpPleasANt gmell and +aste these are sdid +0

be ranad.
o The condifidn produced by cenal oxidahan of Fats and oils in Foods marked
by unpleasalt amel and tasie: 18 caled Raneidity.

o Ranaidity 18 called 'vikrit gandhita’ in Hindi.

. TNV
Refarded by storgy (Retarded by keeping
Foods away Roods in a refrgeriory
From light. condition (- Refrigerator)

Adding antioxidants
‘o food cefitaining

Re.hrded by S{-Qﬁng food
N air -tight containers
there (s litHe exposure
TS oxygen of ail.z

Rancdity prevented by
packing Fate and oils
coataining food 10
Nitrogen gae

of RANCIDITY

¢ Jhe antioxidant which are added o prevent ranadity are-
o BHA- Butylared Hydroxy - Anisoke
« BAT- Rutylared Hydroxy - Teluene

+By Yhese way Rood remains Fresh and nok become rndd .

¢ When ¥he packed food 1@ sunounded by unreachve gae Nitrogen there i
No oxygen to cauee e oxidaren ond make mandd:
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e Jhe refngerator has a low ‘remperakire nside it. when the faod is
kept \n rCefrgerton  Ttae oxXidahidN of ecaxe and ocule in it slowed doon
due ‘o \ow ‘e perature.

o Due +0 absence of hsh“\ the oxidation ©f fats and eile present in food
ts slowed down and hence +he development of manddiy 18 cetarded .

eJhese are tne scme prevenhidn memods-

e IS oxidghon an exothermic of an endothemic reachon 2
- Mosty oxidahan reachon |8 exofhermic reacnans. but it-can be both e xo and

Sndothemic readion .
| Bx- Photosynthesis in Plants, digestion of food .




