(hemical Reactions and Equ

\ . cpiss 2
1. what 14 chemical reachonNs ?
A A WA~ TN
oChemical reachona dre the praesses 1N which few sabstance with New
piogerhes are foim Which invelve chemical ehangs .

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

& ! . .
A. e i A B
- old bonds
o New bond o

eDufg a chemiaal reattione | atome of one elementolido not changeio

Ancec of another ciememts.
| Ex- Huydragen reack with OXY9eN 0 Forml (water

2H, +.05, —»2H0
Hydrogen ©Xx¥gen watker

2. what 19 Reactania?

TS substance which -Lokes pod 1N chemical readiold ars caled reactams

8. What jo Producie?
e new substance pdeU(‘_ed ae d resu\t af chemical readhonNs.

ku(s‘\ E / ._,,(9) . Hers regciante are Hhams
_J , W | o 3 . -Fer
Mo audds .
Reactanis Producds ' AG

odhe produde Yhue Formed have oropeffies entiefly differemsS fro)
thoee o 4he reackamts.

°EXPEQIITI¢NTS RGGRRDNG cumeQL eNx-

/*Vvv

*Magneaiu nbbon expenmeny —
|. Before expenment please note that magnesiurm e divery white
ks awilgble I ¥he form of Magnesitm nbbiod or wire metal

2. When magnesium ribpon (o heated '+ bums in aje with dazzling
white Plafle to Form Whitle powder (‘G’IL,CJ magnedium oxide.
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3, Ackually ) on heating  magnesiu@ combines with Oxygen present i air +o 2
Fod Magnesium oxide .

° Magnesiam  + Oxygen —H-?it’-.> Magnheaium Oxide

(As ribbon) ¢ fram air ) ( while pq.udej‘)
30 ese magnesium and oxuge0 gre regerat bt Y one produck Mgo,
(Mmaglesidm oxi de) '

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

oxde 00 e sureace which |a £of Med by slao achon of OXY4aen o & aif
on .

Que- why +the magesium nbbon s cleaned By wubbing Win sand paper be fare
buming inair 2 ( 4 marK)

2 shie lea dQne +o remove ~+he pro\—ecﬁve lagyer of mMmagnesiim oxde €rnm
the sufface of magnesium ynibbon befoare buming 10 air.

'Duﬂﬂg burning the dazzing wyite Wight given out dunng the burming of
magnesium nbbon s hammfy +o eyes.

® 60 “Ne magnesium Nbbon ehould be bumed by Keeping \* Far aa possible
from +he eyes.
EXPERIMENT— (2M|8M)

1. TakKe abaut 2em loNg magnesium vibbon and clean i+ by Yubbing S
surfcice wth sand paper.

2. Hold Mg rbbon with a pair of Yongs o cone end and heats ite others
epd over a bumer.

8. The magnesium vibbon S+aF buming Wity dazziing white £lame.

4. Hold *he buming magnesiuM nphon over a watrth gloes so +Hnat +he
mognesium oxide powder caleck N 4ne wakrch gluss.

maaneg um o *’__:"J
Pair oF
d lk_ﬁf{’:
=
— ruiel BUMING monaesium
maqgnesium -l e '
g oXide | \ Vil ool
B 1
- = . ;Z— watth gloss
F ‘\‘ = / & - -
Q} MaGleaum rbbkod ke Ng heaked b) l'ﬂ[\gng_-gm o (M%oon BYANG 0 (o
aver O nwurper

to FOMM Woglesium gyide
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Example OF Chemical reachion Occure in dally LiFe - 8
5. Process ofF Respiration

1. Sounng of milk
G. Rusting of \mn

9. Formaton Of curd Frommilk.
3. cocKing of food . ¥ Rurfing of Auds
4. Digeshon of fodd in cur body 8 Buming of candle usax

o Uhe’e’e all e«XGmp\e fﬁqwé' M&i‘“ 'Q'h\dﬂgéf( 11

Charadlerishies OF Chemical Readions- com)

Jmpofant chavadkenshes of chemical My are -
1. evoluhon ok gas.

2. Formahn of @ precipitate

3. change in colour

4. change i tefperature

5. change in gtaté

1. Evolution oF Gas -

gamvc:yc’hx;mi;\ regchion © ore charoctenscd of same subghance ak read-
ond evOlve gas with some product -

ExXample- \When zinc granules resd with Rilute sulphuno add ,Hhen +he
bubbles of hydmgen gos proauce .

LEXPERIMENT - ‘
|, Take some zZinc granule 0 conicd) flask , ond add zn ever dilute sulphunc

acd.or dilure Hel,
2. we will se @ the bubbles of hudrogen gas Fomed anound zN granules.

3. By +oudhing Flask, we can mind i+ 15 semewdnal hot, Nere change 10
‘emperature also ocals i chamll reachon .

o Zh + st 04 ; Zn SD4 + H2 4\ ] JL) conical Flagr
in dilute sulphuic  zZinc Hydragen .
— aud sulphale qgae /‘g k

Example- 2 - when magneaum react with B
dilute add ((H,504 or Hel) Hhen fydrogen gas
evoved. '

o Mg + HCL —— Mgcl + Hp (evove)

Example - 3 whens aodium carkonale and dilale Hydrodiore add s characken:
b‘j evoluhion oF O, gas.

> Na,C03 + Hel ——3 Nacl + H,0 + €0,
o gocdiuMcearbonale acdium chionde carbond ionde
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swhat ia Precpitate? ‘
P recipitare 1s a ! adlid arate’ which seperated ai--the From the eslution

Auring a chemical readiol.
PPrecipitate usually Seen under resttube at bottem paft

‘ eIt can fOTM by passing a gas 10 aqueals golution of-a suwbstance
(\ike possing cafbon dioxvide gas 10ro ime woater) B
o parmahon op (nsoluble edlid precipitare s called W@\w

2. Formation OF Frecipixate—
Example - When porassium jodide sclu
nirrate  then yellor precipitate of
Expenment — we can camy out thig chemical reachion as
{ Take some \ead nitrate solubidn ina resttube

2. AAd porassiuMm iodide ealurion Ao .
2. A yellow precipiiare of lead iodide \s eormed atr once.

4. A change in colour (( coulless +o gellow ) also +axesS in +hig dhemical

Yon is added +o sduhiad of lead
lead 10dide is carmed.
ForMloOS -

reachons .
q L 9Kl —— PbIp ¥ 2KNOg 5
Pb(N02)y (a4 (0q) S ks e

lead Oitrate  Potossu iodide  lead wdide
(Y elow)

example? - Wwhen sulphuric oad and  ®anum chionde aolution |6 formed by
o wihie predifioi® OF GACMM SRS

. H,504 + Bac, — Basdy + 2Hd

Sanumasy) pha e Hyd rochionic acid .

sapunc acid  Rardumdhonde :
(W re)

3. Change in Colour-

Example- Wwhen citfic add reads With porassium perMmaganare® eo\uﬁoo,‘-meo
Mae oufple colour OF POTAssum permanganake Solution disappears (1

becomes coloufless)- "
e Purple ——— Colouriess 3KkmnOg + CeHe¥3 — 3HMnO4+C6H5 0
} ; CPurple) citne acid colou\ess

EXPONMENt - we can cawycut this reachon as eollows—
i, Take some djlute patassium perMangapal® scluticn in test Fube. I+ has

purple calouf: |
2  Add agme lemon juice With helpo £ dropper and shake ir.

3. Jhe purple cOOUT of porassiuM pemmangamle solskon goes on Fading and
ultimately v be comes eo\pyfless.
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Exampe 2 - Wwhen sulphur dioxide 9as s passed thyoudd aadified potassiury E
dichromoate soltion by ehange in colodr FoM orafge to green.

orafge green

«Change $n Temperature - «Exotheric reachon:
Example — When quicklime react Wwith wq%erj +hen slagedlime 1 cormed and
lob of heat energy is preduced by a change in temperature. Itisa
 excthermic readion uhich means heat produds neadnaf -

ExPenment —

1. Take lictle of quicklime in hard glass beaker and add waker o iy slowld-
9. Touch ¥ie beaker carefully | e beaker fesls +o be quite hat its remg

18 high. | .
.Calcium oxide + waker —— calaum hydroxiae

=l
.cap + H0 —> ca(oH), e
(quieklime) (slaxedlimed U ke
e
4 ( ] i°
IO T R
. 3 ]
| }'r" okel 7 1 L_:‘:_-—_D 6
,
| (cad) \Q‘ —
Lic ne—) 1y - ] - 1 9
= =25 Quicklin AR Slaked line
. ( caloH)z)
a.Quicklime reads pith wa ter +0 b Tne beaker becones hOL
focmh alags 1' 1IME lt"\éf & Y 1OL —_ .\-f:f\‘lp iaes

oF beod
Example 2 - Tne carbon bume in ~the Qv +o £arm caondoxide whichalse
reledses o \arge amound oe heat.
C4+0, = &%
caron  oxygen carbondioxde

0 . Bndothermie reachon - Jne reachan which absYbg —the hea¥r are caled af

Endothetm ic reacrion . \
Exampe— The readion berween badum gydnxide and ammonidm chlonde 4o

Com Banum chloide ammonia and water by change in remeerarure
absoy
Ba (oM, +2NHgcl —— Bacly +2NH40H b ( ueqf)

Rarum ammonidm Ranum amma alum
'ﬂ.ﬂdm!i&e Chbﬁ& Ck\‘l@ﬁde hadm Xxide
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5. Cbg,&ge e State- . €
Example - Wheo wax 1e burhed then water and carbondioxide are formed
oNOWw, WaX is colid  water 18 aliquid whereas carbondioxide 1s o gas.

I ‘ . n )
oIhis Means dhat dunng +Ne combusnon reachol of u}ox}-Pne physical
state changes From solid +o liquid and gas.

e She combushon of candle wax ie cnamdensed by change N Srate,

o CHEMICAL EQUATIONS-
oclhe merhod of Yepresenting o chemical reachion with help of edr:abol and
Cormula of the substance invave 10 i+ known aS chemica) Equations.

ofof example— ZiNC Meral read with dilte sulpurie add o RrM z\c Qulphate
and hydrgen gas. dnie MX <an be wntten as- .
.zine + Sulpwric add —— Zinc Sulphate FHy rogen

o 1his 'e knasn as +he word @quaton. .
oWwe can cnange e word equaton in+o eymbdl and fomula of varou

aubstance
e Puting +he symbo o 2
n
. Zn + H,804 — £1°74 2
A —/ ProduckS

| and formulae oF all subskance iN above word equahion

Reactantsd

Une acid are readent.and readant are always

o zine and sulph : |
tee, K hand side in an equafiond with plus(t) sign

wdtren on tnhe le¢
beryeen ~Mem.
eHere ZiNiC culphate and hgdrogef-\ are f0
witen on the vight hand gde W an equa

‘nem . ‘ . |
edhe awow aign (—) pointing towards-+he Nght hang) side s put

duds.
between Hne ceackant and pro ‘ et hand
eArrow a\sl indicate +hatr e sqbstance wntten on +ne

' yhe Naht nanc)
alde dre compnNing +o gwe gypsetances wyirken af 9

{ in +ne equation - -
&é:e;';:\ equabd 18 a ahotond method of represcang @ <€ et
¢ Chenh :

Aucke | and \Fi® aloads

hon with plus sign behwoeen

cdl ™MX.
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‘Balanced and Unbalanced chemical Equations - .
1. A balanced chemical equafion has an equal number op atome gf different

i

clemenia 10 4he reack@Nt and produds .
example-  Zn + H,804 — 2nS04 + Ha

630 ofher words @ balanced eaquahion has equal NuMber of atoms of dife
elements ofl both +he side must be equal.

e Now

ol et ,uea count +the number of digns of all 4he elements in +he
reacrant aqnd product seprately .

1n reacrant Ja product
NO. OF . 20 atoms — 1 4
NO. OF - H avroms- 2 2,
NO. OF . 8§ atomsS - 4 1
- 4.

~No oFf O atoms—

\ ; eNts
08ince above +hee ig an equal number of atoms OF d“l\mm+1e;;\znd
W0 réqdam and producks isequal a0 above cquation s wala

equation -
2. A unbalanced chemtical equation has unequal aumker OF aroms of

ale of Mmore elements in +ne readkant and product -

+nie povat
o Example - Hydrmgen reads with oxygen o Form GORNEY ;ST P

Wil wnten as -

° H2..+ 02 — H20

LLet us Ccount Hhe number of hydrogen QXOMS and ©X\
e reacrant and product -

gen atoms in

0 readaNt an Prodoct
2
e NO- OF H atoms — 2
e NO - of O atfoms — 2. i

aal
o3n 4hese equabion Thue e no. 0 ¢ hydrogen aroms are ez ’b\g-
e ©xygen arams are ot eaual on bovh side of reackant and product.

80 i+ 18 called unequad\l or ankalanced chemical equahy) .

. Reactant = Product (aways)
oNote - Tne chemicdl equathd ahould be bolarced because it satisky
the law of cONsenyorion of Mass 0 Q reachion -

inq Ane equation -
rules abouy xne balanaing
"‘33‘“6 \n \10\ never change -the gormula OF an element of & compound +o
e We ahou

balgace £he equahon.
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2.We cad only mutipy a 8uMiol o Pomula by Rigures like 2,3 and 4
3. 3% wil be good Yo acte here that hee the elemen® which &XQT
as diamobe molecules are oxygen o2 hydrigen Hp |, fitpgen N2
Ruodne Fp  chlovine cip | bromie B% and todine Tg. . ‘

| 4. AL other element qre uaualy opnaidecd Mmonocalomic 1N equanad
whHog and repended by heir gymeols.

' \cal Equahon-

aBMng \O’EG% —m%ber of disrerent apes Iof“ — .
P Pme\;;r? tae side of the eauald caved balanciy of equation.
equal en

i aod tal e

L

e Jhe aiMple equatdne Are palced by

o Example af +ne balandng e equana0s -

o Hydrigen bume 10 oxygen +0 £OrmM WOYEr. Jhe reathidn can be LONYIED
10 an equakdn.

OHQ. +02 o HZ_O

o couNt the number of hydrd@en and oxy gen A+r_MS N reddant and

product . UIn readtan + an Product
«No. OF H atoms - 2 2
*NO0.0ofF O atoms— 2 - §

oI NO. Of H, atome ia equal on both side , but vhe number of oxygen
atome are unequal.

. Jhers are 2 oxygen atoms on lept+ side and 1 oxygen atoms an Ngside
to hAVe 2 gxyden atoms on -the Nank side S we nunel Hoo by 2
and uwmte 2H,0 8o Ahar:

[aLeA- us couNt the number of YaAnas atroms on bom sides -

10 peaciant T producy
<NO. OF H atoms — 2 4.
« No- OF O atOMS— 9 2

o Thoudd the number of axygen atoms hos become equal , but the No.
| | of hydrogen atemS has become unequal .

¢ Jhere are 2 atomse hydrgen atoms on +Ne \eet gide i:.sqi' 4 hud nagen
dtoms of the rght side., we Mulhply it H, by 2 and wnte 2Hg:

e 2H, + Oy —> 2H,0
o Let US caunt +ne no. o aroms on bo+h 8ide-

4
+Np. of H atome - *ireccat)  (eroduc)
e NO. OF O atoMs - - -
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«hie chemical equatons ceftaing eaudl No. of atoms of hydrogen and |
oxygen on born the Sides. 80 -Hhis 1S balanced equations.
o By hese way we CON balanced +he equatrions.
‘ InFormanve -
- To make Equation Mose Informany

B R

s ghe chemical equationS can be more N POffPaﬁUe- by “‘hree wiays -
I. By indicakng —the ‘'physical change or atate of the reactant and produd:

2. By indicaking +ne '' heat change' taking place in the readion .
3. By indicating “the " conditions'' undec Wwhich Hhe reaction ‘akes plas |

1. To indicate +he physicdl change or state of the reactant and prodedt -

Ine physical state For reackant and product oF cnemical reaction -

e solid eliqud e aauemus Solution @ 9%

o solid atate 18 indicated as — symbo (9).

o liquid stale ie indicated ae - symbol(L)

o Aquedys state of soluhon 8 indicated ge - symbol (o).

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

o Jhe physical stale oF the reacrant and produd ave shown by Pud
the above ' State symbol” just after +heit symbol of Formulae in aneq.-

For Rxample— ‘ | _
Zife react with diluke salpmuvic awd +o Farmm zinkaulpnNatke aolshian and

hydrogen 4as.
Zn + H,804 —— ZnS04 + Hp
Here
eZINC r:qe_ml e solid  so we wnte zn (2)
«Diluke EM\Phuﬂ'c acid is Qqueous eclufion, SO we can write H;_SOo,(QCv) |
o zine eulpale 18als0 an cauedus SoWRRN, 80 we can wrile 2nsoy (ag) |
o Hydmgen 18 gas 80 we wvite hydrogen (9.
eONe above equaho) wrreIas —

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

o Jhis equatiod 18 more \nformative becquee it B\l us the pPhysicdl srale of
| the varaus eubstance invdlved in it

e1n saMe case 2 - decluble produck called predpitate 18 formed by *rl\lne mx
between soWuHMS ©of readktotes. and e 18 ;M Pfj sgmbol ppt -

oWhen calcium ndaxide aglurian (Lime waley) readt Wirh ca(®an ~dioxide
g0  a white predpitate of cadum ca®mmte 18 commed aloag with

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

calCem hpnde  covbeopdionde Cakiem cavbonake  waler
(whik PP
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~2.To indiaxte the Heat change in an Equation - _
Jhere are +Wo tYypes of reachon on +he basie oF heat changes invave-

| . ExothefMmic reaction 2. Bndothermic reqadhians ,

1 . EXothermic ReacnidNS-
TJhose redcHons in which heat ia evalved called as Exothermic reackons.
For Exampie~4.carbon bume 10 oxygen +o0 FOrM earbondicxide a Lot of
heat ie produced in +his readion.

Cl) + 0y(a) — €Oy (Q) + Heat

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

Y9N 18 an exothemic reddhion because heatis

EXample 2 - "

Que - Wy Buming of nakralgas {s an exotermio reachion 2 (2W)

eNatural gus i& mainly merhane (CH4), when natural gas bume i the Oxygen
ofF aif {+ PrMms carmondioxide and water vapour. alage amsunt of hedt
i& produced.

° Heat ie mainly produce eo called Exothemic readhan.

o All+he combushon reachon are exorhermic reachd .

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

° Methane ° 0Xyaen caondionide  waler

gxample & - |

Que - WY respipation 18 an exothermic reackon & explain -

e Itle exothermic reachon because energy ie produced dunng +his Process.
o Dunng digeston egod ie broken down into simpler substances.

¢ Jhe carbohydrale which we ger FOM the FAods like chappan  bread

Hee anc potato we eat broke down nto simple FOfM cQalled gluccse
° This glucose +hen undefgoes slow Combushion by combming with O*4gen
0 cels of our body Yo Produce eneny In a prowess called Respifation.
these energy maimAid our body heat -

* CeMipOdlant 60, —> GCOLD + GHOWDF Energy
Glucose OXygen cafpondiolide  waler

¢ 3% 1a alse an combushon (eacian.
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Ll
2> endothemic Reachions -

oJhose reachan in which heat 18 absarked are Known as Endothamic
reachons.

oExample - When nitrigen and oxygen are heated +o a very high temperatars
. (oF about 3o0Cc) +hey combing o PO nitrogen monoxide and lot
of heat ig absorped .in +hig reachon.

No () + 0p(9) + Heat —— 2NO(D
Niingen  OXygen Ni+nooen manoxide

oAn endothermic reachon | & usualy indicared by Ganthng + Heat of +Hedt
energy of the readant side of an equahon-

o grig uaed inaide the engineé oFf motoOr vechiles |

e All the decomposhon reachon are edchentie Feachon because ~ W require
energy (in the porm oe heat Ught of eletiricdiy) +o-take place.

oPorexample — Ine decompesiton ©F caldium cafbonare 18 endothermic
reachan .

o When caldium carbonate 13 heared i+ decomposes O form calcium
cafdoNake and carbondioXide .

CacOa(H+ Heat —> Cao(s) + o, (a)

s caltium ecafbonatre -Calaium oxide -carbondioxide

e EXample -

Que- why Photosynthedq ia an endothemic reaction 2

I+is endothermio reachon because sunlignt energy 19 Absorbed
dunng +he process of photogyftheals b4 areen planis.

e Example —

dhe electrolysie of waker to foM hydrogen and oxygen is an also

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

light | |
. 6CO eyt 1D H,OD ——— CgH)pOdwd GOyt GH0WM
P alucose

2, .eCd+hode — Reduction
QHEZGSJ'; 2e — Hp (o)
Anoce - oxidation cele€totolysis of waler
e ANNOGIE -

- N -
O O - =y 0 + 26
£ OH, 5 MO Y20
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3. indicate 4ne condihons under which the mx +akes place-

oJF heat 18 requife fof o MX. Yo take place | then +he heat sign deitqg (&)
18 put over the anow of the MX.of equabons.

oTJr the reachon ‘+akes place in Hhe preeence of a catalyst | then +he
symbol of Formula OF catalyat 18 alséc wntlen above or below
+the arow gN 1Nthe eqguahian .

For example — A
0 2 KCIOg(® o> 2KCL(S) + 305 (o)
Porassium chlora ke Porasswm

O XNGeN
chlionde

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

2. Jne condiHons ©of temperature and preseure atwhich regchion +akes

place can dlso be indicated on +he above or below the amwowsign 10
+he equation.

eFor exampe — Methanoal or Meiny) aleghol & manuradrured #om Car kN
monaxide and hydrogen.

. COLY + 2HpOEZTZFC eHaOHWD

Zno
carmn Monoxide  hydrigen  Crog Methy)alcono)

eHere 3Coatm 18 pressure! ZNo +UV; s catalyst , and 2300 C 18 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 readant on lefraide and prduck on NGt side .

o Skep2 — Rut the symiole and fofmula of all 4ne reactant and Eroductin |
“+he word equation.

° 5kep3= Balunce the @quation by multigying e eymiole and Formulae by
the smallest possibe Figure-(Do not change +he Formuce +o balonce +he
equanon.

« Slep4 - IF pPOSsibe | mMake the equahon more INRMARVE by T
Physical staies of reacrant and produdt® | by indicaring +he hear changes .
¢ afy FaKing place i, +ne reachioN, ond by indicating Hne condvh g
Wnder which the reachad +akes places. J¢ however , you do noy have
sueRcient informalon regarding e physical state heat changes and
conditions of the veactian , Mis step can be avoided.
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 «Sample Probiem- 1
swnte a balanced equahon fof A€ Following reachon -

sMethane bume in OXygen <o formn cafbon dioxde cind water
= Reachon iN fofm OF word eauahan -

e Methene 4+ oOXNgen — cafbondioxide + Water
°\Nn'11'09 Ane formula e oF all substance given akove -

mQH‘* - Cp ——> C_Oz—[- HLO
e Ler us count +he No. of voanous atem on reacdtant and produck side-

30 reackant 0 Producks
. No.of cautoms - = 1 -
2. WNo- of H atoms- 4. 2
3. NO.OF O atoms-— 2 3

¢ Jhe no. of cafbon atoms are equal on both sides, it A and O atomg

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

eCHy4 + Oy — 29, + 2H,0

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

3IN reactant I products
1. NO.of C atoms - P i
Q. NO.oF Hatoms - 4 4
3. No- OF © atoms - 2 4

conly +he number OF ©Xygen atoms is uneqwl now. 1o have 4 oxugen
atoms of +he \ept aide , we muiriply Qp by 2 and wWnte 202.

e CHg + 20, — €Oy =+ 2H,0
oLer us caunt 4ne number of Vardous atoms on +he bothsidee~

Jn readtany- 10 PodAuWtt
1. NO. of C atoms - - i
2. NO:.0f H atoms - 4 4
2. No- -OF 0 atoms- 4 4

edhis chemical equation coftaifNe an equal Numbers OF Vanous +yeee aF
atome i 4he reOdant and podutt 8o thie 18 a Balanced equdhan .

e Jnie are the ateps to balance the equahaNsy
e It 12 Not mandadony 4o wn ke wndle sS\gps we COn do 0& c\irec#(éd.
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Oxides OF Tron metal-
Y S N SN R T
o Maifly two o Xides ©F 30N -
1. Tron () oxide — FeQ | irie 4he Valenay of iron in it is IL(+wd). The
comman Name 1o Fervous OYide (Fed).
2. Tronl\ll) oxide—~ FepO0z , i+ 18 the valency ofF ire =\l (threed . Tne

common name 18 Fexyic OXide.

3. Fe304 ~ Tia +he mixture of iron (W) oxide and yren (wWoxide.
LFeaog; = FeQ =+ 932_033 . Ine coMmMmMan name e magnenc won oxide .
. TUPES OF CHEWKCAL REACTIONS-

o4 main typee OF chemical rEaChoNs=

N
‘ A +A ccOMBINATION 7 0

REACTION ¢ combine
DEcOMPOSITION A
e . \ . -
‘ REACTION i
combine Bredkdoen

e A eDISPLACEMEN T ‘
‘ T REACTION T A
L4 e DOVRLE DISPLACEMENT
<> 4> Sdp
REeACTION

1.COMBINATION REACTION -
A~ — Ny = oo

A

oThose reachon N which fwo or MAre sybstace combine o FOfM a evgle

aubvsiance,
e SO eXampPIeS of redchain -

1. Maghesium and Oxygen combine  when healed +e €M

e 2MaD+ 0y8) —— 2MgO (2

"4 Magnesum oxde

"o o D

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

o 2Na(5rt dgtg\—:!—"é 2Nac) ()

sodium  chionne sodiam cniovid e
3. carbon (¢coq)) bums in aif to form carbon dioxide .

o ClY* Oz[-‘i)-—-) COz(Q)

aarben  air  carbon dioxide

magnesium axide.

Magnesiu  oxy gen
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4. Acmonia feacte Wwith hydnagen chionde +0 formn ammonium chlonde -
> NHg(s) + Hell®) —— NH4Cl ()

esmpinaten X
Ammaon ia h@dogen T Reamaoniam enloride

chlonde
E . Sulphur dioxide reacke Wwith oxygen +o pvoduce sulphur oxide -

o 2800@ + 0, ——3 2503 (D
ulpnur dioxide  ©xygen asulphwr tho xide

¢. Jhe Cdlcium hydroxide aociuHon ,when applied +o +he wWalls  regds
Slowly With +he carbondioxide gas present in Qif +o fofM o thio | shining
layer of calcium carbonatre @n the Walls of fhe house:

o Ca(OM)ylagd+ €O l9) —> Cacoy®+ Hy0 (L

calaum hydroxide carmandioxide caltum ecabonatke wWarer
TJhie process giveea a White ‘s\ning aprerance +o +he walls of o htuse
s called White ~Woghing. The cocoa 18 adrualy farmed agker 1o
to +hree dap of wWhite -washing and gives a shiny finign o e
Walls .

2.DECOMPOSITION Ews - ‘
s Those reachion in which a comeound 8PiHe UPINTO +ua0 OF More Simpler
aubetanNCe are Knowh aS decompositian reachol .

e Tt e just +the Opposite OF a combinakon reachon.

cSome examples of decomposihoN Teathions = . * de
1.When caldum carbonake iahealed b decompaoses +Q Q\VE c,qﬁc\_um.om
and carbopdioxde .

o+ CACO4(2) %—) Cao ) + Cople)

caleium Cbona ke cadiumoxid €  eanrondioxd e
( Lmestone ) (lime)

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

cement and glass.
°oWhen a decomposibon feachion 18 cavded out by

decomposthon. (thennal means yeleasng of heat)
| 2.\wWheb potassium chlordte is healed in the presence OF ManNanNese dioxide
cotalyst | It decomposes Ao alve potassium chlorid@ and OXYQEn.
]
2KCI0g() —==  2KCHS + 30y (D
Potassium chlorate Porasswum chlende OXaeN
. This decomposha) Procees is Ysed FOT Prepanng O¥ygeN 8as iN \aboratony.

heating , *is called ' thermal
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E xample 2 When Rerroys sulphate is heated Strongly % decomposes +Q
Form Fermic oxide | ad\ghur dioxide and sulphur thoxide.

Heot
o o D4t
LR ) Srnr BRp - Sag )

Remous sulphate femic Oxide  euiphar  Salpdur oxide
( Green colour ) (Bruon colour) dioxide

« Note- Jhe Ferrpus sulphate ia alto knowd as iron(q) adlphale and Feme
OXide ig alse Known as iron ) oxde.

e The Ferrous Suighate crysmle which ave available i FerousS sulphate
heprahydrate Fed04.FH,0 - They cofitail 4 molecules of waker of cystaliqho
Tnece Cysals are greeN N colour.

o \When green colour fFerraud aulphak heptahydrate aystale (Peaoy FH,yQ)
are heated | fney lose F maeales of waker of arystalliahion 4o forMm
anhydrous feous aulphare (Feso4) which 18 Whike incolouf

e Decompgaition ofF Ferous aulphate 1n the labrorarory -

e Take 2 g ofF 2Fe804 cystals N dny baling wb €. Jne Femrous Sulpnale
oysals are greeo wn coloyr -

e Heat e poiling tube over a bumer

o TJhe green cOlOUr of Ferous su\pnale ‘UBS\'CH‘-’* Frst change into whike |
and then brown enlid 18 formed Cuwhich ia femc oxide) - |

o Gae having 4he smell of buming Sdlphur comes out of e baling +uke.

gxample 4- Wheo lead nNitfate ie heated srrongly, i+ breaks down +0 RomM |
lead monoxide | nitrogen dioxide and oxygen -
2 Pb(NOp,O— e 2P0+ 4NO(8)F Ogead

i d ‘ Decomposiniol) S\Bad o NIYDQEN o oxygen

e n,” al§ oxide digrde
colouriess) 2 T e e e

- A 1 e AT ‘_7.-1-\)_1: \ # bYﬂ.“'..lr‘ ‘_,.JHI_P__:

J

o Jhe decompostion OF lead nitrare 18 brought about by heat itis ackualy |
an exampie of -thermal decompasiion .

o Decomposhan of lead atrate 1N the labrpratoy ~
o Take about 2g of lead nitrate pouder in bOiling tdbe. lead nirmale (s acolauriess
campaund -

| e Hold the boling 4ube in4ne hand ‘et tube holder and i shoud be heat

over bumec. .
e Brown fumes of nitvogen dloxide gas are evolved which fill +he bailing Hlbe

e Tr a glaning sphiker is held over fne Mol of —the boiling +ube it
Cotches Firé and sras BUMiINg QaaiN: s shows +hat ©Oxygen gas 18

e evolNed dunng Avia reachon . N - .
TH 33\0\:3 aolid ia leet behind in the haling +10e. Jhie ias lead monoxide.

( lead Mmonoyide ie reddish- brow when hot but Yellow when cold).
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Gas Nav ii'VJ Zn Fo
) OF Nvivaee —
| } o Aioyi ™
BUIMING aulphur HOXIGS /
/ \ ~ Testiube Bolling =g P o
Baling TUD —/_' - . haodes L uke | :
/ : I_—'— I(’:’fa(_'l W*I'O}Q
'\\ _:;;3/,7 B .':-. _’{ll
i B
! ™
- Burher
[— Bamer
[ e
rlji == m\
g .
a. Recomposifion OF Peco4 cryerals. bh. becomposihoN oF lead nittate.

o Decomposihon of waker which are camed outr by elecincy 2 (am)
oExample - Wheo elecinc cunent 5 PQ&@A Yhroug qoidified wakel it

decomposes 4o give hydmgen 9o and oxugen gas -

i c QM0 ———  2Hpld) + 020
waker e Hydragen — OXxygen

. dhie 18 called Eleckrolyele of warer.
o EXPERIMENT-

{ Take a wide ~mouthed glaee bottle, X With a inverted posiHonN onq

atrand.

1%

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

carbol rads are Bixed N +~wo holes aof cov Roy-
3. Fill the glass bottle +wo Hhicd
Hos04 +to water.

4. Two SiMilaf +est Hibe Filled with water invened
Sleckrodes by KeepiNg ¥humb over theif moutn.

B. coNnedr he

batleny by wires having q ewitch- |
6. Ne gative ferminal o batten e caled caynede (negative reminal).

The right ade carbon conneced +0 +he posive rermina of b
called ancde (posdive elecrnde).

7. Pase the elecince current Mrough walel by +uming on the swikch and

leave +he apparatus uadistubed FOF somefime.

with waler . Add o Few drops of diure

oNer +he 0 carpon

olter ende oe carbod rods +o e o rerminale of 6 vyolt

axey
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8 We can see the bubb lee oF gases being Rmed o+ +he both o arbon
eleckredes nsiude Yot +ube contaning wakeY

9.qhece gases are Formed by decmpostion of watel 60 passINg electnaity,
10.The qases Fformed at +wo electrads qo on collethNg in the top pads

or iNeted tesy fukes. |

Il. Jhe volume oF gases avre not same in oth +esttube, Jhe volume ofF gas
collected on Negatve clecirode 18 double e voume of gas coleded AN
poSthve elecrrode .

12. Reep On PASSING elecine current +ill bOHN Hne HEST tube completely
Ft\'Led wikn QCLSEQ: Cdnen remove Ahe gas — Pﬂl'&d —Ee&)c ‘ubne Qﬂ_é Aeat )‘_hem
one by one by bringing @ buming condie cloSe 40 e Mowkh oF eadh tes

‘abe . =
13. Bringing candle close o moutn bure ropdly and Make' popupscund -

14. Ohe QS collected in lect resr fube over NegaHve electrode s hydrogen.
and g0& nely the mouth of Nght test tube the candle buMs brignty
15, We Know that Oxygen gas makes <things bum brightly .80, +4ne gas
collected N the nNght side +teattube over pasihive electmnde 1 OXNQeN .
16. Since +he elecHmlysis oF wWater produces 2 volumes ©f hydrogengas
and 1 volume of O Aygen gas we conclude +hat +he raho o F hydragen
gas and o xygen gas 1% 2'_1 by volume.

e Jt shows that water 1& @ compound made up oF 2 pards oF hydrggen gas
and 1 pat of oxygen gas by vowme.

5
Que~ Why decomposihon reackion ‘s just opposite of combinaion feachon 2(2m,
- ¢ Jn @ combinNahoN reachin o0 of Mare substances are cambined 1o Rim
New aubstrance _
e Jn a decompasion TeAhAN ONE suketance decomprses O W armanre

cuostancg | B
Hence decom pasianl reQdion e juat cpposhe of compxanan 1A
' * pydigen C2volume)
v oxygen (Lvolumed
+ EPERIMENTAL Y
TP N [’ 1A=
. F\QB ™E EL%‘IBB e{l 7 = ) Onverfed test fube
' OF WATER | clamp ’—f, _
. ~=— contain H,y504 .
(=l
=17
) SIS P - Rubber covK
! — anode
| cathde = G
| ' atand — e
| ; b +
ev — aatteny
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Example - When eledne aurrent 1 passed —t—hmugh Molten sodwM chlonde |
decompozes 4o give sodiu® Meral and cnlonne gos.

- Electnial
0 Nach () =13 5 - 9 (e + Ogle)
" Decomposhon :
Sodium chlond € fadum chlonNe gad

sJhis decompodifion reacHion e ueed +O oblal0 sodium metal From eodium)
chioride - Irie called Bleckroneis OF 0 molten sodium chlonde . eadium
' chloride 18 1IN the Form of molten atate,

' DecomMposihion reachion which brought out by Ggnt energy &
Exqmﬁe-.Wheﬂ Si\\lef ohlonde & QXPO%e—d +o \igh'\' l_‘n’(' decomplses to foiMm

' silver metal and chloine gas.
1. " b E) N
. LAgCLE —= 3 2Ag(H+ ¢y (8D R
; . Dempe hon
silver cnlend€ sier cnlerine
(white) (aregioh)  ( Yelowish)
unite green

EXGmp\e - When e:'\wer\:smrmc\e 18 exposed +o l'tg\‘ﬁf 1+ decomposes
+0 FRYM ailver meta) and bromine vapouss .

2K 2R+ By ‘\
Silver brimde aler Brom ine \. ) &7 2Rhg
(Pale yeliow) ( Gregichwhile) (Red brown) e S
o34 18 also used 0 black and whike phorograghy - ) H#ﬁg&:%mv S

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

several metale From +heir NGturally occunng compounds \Wke bromide and

axAdes.
2. Wheqn Yhe fused metal onoride or Metal oxide 16 decomposed by paseny

eleancity  then mera) e exiroded at the canode.
o DecomposifoN feackon 1N OUY body -
eOhe dpgg:ﬁon oe Eood 10 the Body i1s an example of Aecomposihan readhian.

swhen we eat Fodd like wWhett vice OF polatQ, e Strach preset L them
decompises +O Q\Ve simple sugare like glcose in +he body and the proig&ins

dedmpuses O form AMING acid.

o Strach sty G—\ucoe:em Proteins onentle Amino acid
! yerom . SLome . SECAMP -

3. DISPLACEMENT REACTIONS-
W\AN\AM WA
+Jhose reachone if wWhich one element takes place of ancHner element in g come.

are Koo AS dispeeMent reaons.
o A more reachve elemears displaces a lees reactive element AOM VS compound

o O\ alesa called a8 Sing\e displacement Teqcerion.
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eSoMme examplee Of displacement retho is— :
oBxarple 1- wWhen a ofap of zinc Mmetal s placed 0 copper silphale saiwhon
Cthen Z0c swlphale salwhion and copper are ovtained.

o CUS04Q0)+ 2N (§) — 3% ZNBOAlag)t CU(e)
| ccpeer sdlpnate zing Zine sulphate  copper
(a\ue_qoluhoﬂ) (&\\E!gwhtb) (coloucless equbion) ( Red - brown)
o Jhis displucement reaction tokes place because zine 1@ more readive
-than copper.

oluhan fhen magheswum suwlphate eoWhiadN and copper Mmetal are FofMmed.

e CusD4 a)+ Mg(9d) ——> MgSO4q(agkt Culed
coppersulpnale magnesium Magnesium sulpnale  coepper
Blue soluh on SthQ'fg anite colouries g ealunon Red - browd

e Magnesium s able Yo digplace copper from copper Sulphale solwhion becasee
magnesium 1S moré readivé +han copeer.

SExampled — When o piece of 10N Mmetal 16 placed 10 a copper aulphate soluhon
, Hhen 1roN au|phate eoluhoN and copper metal are formed .

o CusOy(aa)t Feled—— Feapyyr cu (8)

coppersulphate  Tron g sulpnate  copeer
(_Blue solutian ( .‘err"‘_:_‘__f_. (Greenien ad). Red —brown

odhis i disPla@ment reaChon ©ccurs becadse 1N 1S more feachive +han
copper-

o We can perffm the displacement eachoN letween N and coppersulphate
'30WbonN as Follows -

1 . Take about 10ML OF copper sulphale soluhon in a testtube. I+ is deep
blue 10 co\out

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

3. Pur the cleaned anNail 1N Ahe rest ke containing copper sulphare sol.
Alow +he iroN nall 42 yreman 1N copeer sulphate Soluhal forabout nal#
an houf.

4. peter hale and hour, Yake cur the yn0n Nail from coppersulphale solunan « We
Will Find hat +ne iron nail is covered With brown lager oF copper meral.
5. 0F We lcok at +he test Hibe e eind he o \ginal clece blue colour QF copeel

aulphale soluhod has Paded - ;jhe aolutan tums lignt green due +o Formanan
of ronsulpghale o ferrous su\phare.

“led wibe
< l\ght 9reen scihon OF FeSol-

Rlue adwnen
of- CUSO, -

— Red -bown layer oF coppel mejal
o 1ruh aal
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Example4 - When ¢ einp OF \ead metal is paced in a aclubon o& copper

chlonde , then lead chloride eclution and copper metal are Formed -

Cudlptag) + Pb(®) — Phal, lag)+  culs)
| Copperchlonde  lead lead chloyide  copper
Green Solution guish gey louriess sol. Red boon

dead is able 1o displace copper oM cofherchionde aoluhon because \ead
\S MOfe feachve +Nan coppef.

eHere cuclag Uged in this reachion 18 acdkually copper(WNiaride .

Example 5~ Iron Metal readte with dilute hudro y ‘ i
‘ yan chlonc 0ald +Q form iron(\
dhlonde and hydrogeN Qas . -

eFel® T ZHAU() — rea,(og)t Hy (@)
ron Hydroch loric 30N (1V) drogen
| , acd chlonide "o
oHere irdN 1S More reackive +han Nydragen (Reason)
° BXample 6 - Sedium metal reots with waker +o #0M sodium hydro xide
and hydrogen gos.
s INAWT H,0WY——> Z2NaQH©a Hy (g
lo 2.
sodim et Scdumhydmxide  hydrogen
Here sodwum le Mmore teathive “Fhan waer (hydrogen)
e JN case OF oxides -
EXomple - when copeer oxide 18 healed with magnesiun powder  +hen
magnesium oxide anad copper | s formed -

o CUOD + Mg(S) — > Mgole )t cu(s)

Qepperoxde  magnesium mogneajgm 0o PPeF,
oxiqe

‘Note- A more reachVe meral displaces A \ess reackive Mekal From i+e oxide,

Here, magnesium 1 © displdng a (essenche metal , QppeY, From i+s oxide
copper oxide .

Example 2 - When iron (uD oxide s healed with aluminium powder then
aluminium oxide apd ivon Mmera) are FormMed - '
FQZOEL‘E:)—\- 2AL(€D —_— szOg,(S) ¥ 2‘:8(0

FronQDOXe  myminium Alaminium ovon
.- ( Fervic oxide) OXide (moiten)

Here ,Q more feachve metal | q\uminluml e dieplacing q lecs reachve meta)
ivon |, FOm \rs oxide , iron Q) oxide .

e Al e above € xamples OF didplacement reactione are actually ' single displacement
reachoNs’ Tnis Jo Because W all Yrese reachons ONly ! Cne element’ dsplaces
'ano her element’ FOM 1tS compound.

¢ Ancther bupe of displcement reaciiane called 'dauble displaement reactions.

e e —
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“4.00UBLE DISPLACEMENT REACTON= T

sThose reactione 10 which +wo compounds read ky an exchange o I0NS Yo
eorp AWO New compounds are caled double displaement reathons.

o Some examples of dodpble diaplaceent (eachions - |
Examped - uhen allver nitrute edutin 18 added +© acdium Q)hlcm‘de_ solatioy) |
L then g white predptale displaces SWer chloride wirn sodium n'\’rm\q
aclufion . - - 4+ |
. R§N63£aw)+ Nacl aQ)———> Aécl.@i- NaNOg (a¢)

silver Nitva ke aodium Chiond e allvey cdnlonde  sodium nitrate

. (uwhile ppL)

oHere, silver chlonde 18 Formed as an insdluble while edlid called as Whike
Predpitate.

e What is Precipitation reaction 2 | | . |
oAny Teachan in which an jnsolble solid(caned Preciprraredis Fammed Wat
| aeparaies FOM soltion.

'example £ - When barium chionde solution is added to aodium salpnalre
leoWfion , Then a whire predpixare of aadum sulpnale 1 Formed dleng

j”-“m eodium chlonde salunian .
Badl, (ad) + N,y SO4—— Basd4(a)+ 2Nac| (a®)

_ - andiumchionde
A acdium sulphate Barium Su Tl
Bavium chiond e : e (whire ppt)

pHere  exchange OF 10N axes Place in 4nie reackion . The barurm ionsCact?)
of Barium chlonde read- W) aalpnale oNs (5{%5 of eodium eulpnate

to FoiM Sanum sulphate (8as04) . N .
| . | .‘
JHere Bavum sulpnale has uiite ppb. — WY
l 3 -
- .rl.
] { {
| | l r Mixing of x
| | = 10\ 4 2wl
| R
I N ‘.\
| | ' _
|[ -+— Sodun) —— H,:i.‘unl_
ayichale A chiowae “_
! = ﬁl&‘ﬂﬂ { ) sl et IR ohak |
I (l"l) {‘ U\) ) ‘ SO0 16 A

| Q- Take about 3ml of codium swlphate 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 sulphate i1& Fofmed ar ofxe-

i S ———————
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B Xample 3— IF baﬁ\}ﬂi chonde edluhd is added 1o copper allpnale soluhion
“en o umﬂré? preaptale of aanium aulphale e Produced Qleng with
capper chionde eowuhon .

3+ - £ - + -~ -
Baciptaal Clechlay—— BAsGa () + chcllaad
Banumchiorde coppersu\phate fonumsulphale  copperchigside

° Example 4- wWhen potaseium iddide eclution i added -to lead nitrale eo).
“then gellow precipitale of lead iadide is produced alon gwith PO Fassium
nitrake.

L _
- PolNODy(aa)+ 2kita»—— PBT(s) 4

Lead nirate Potaesiym iodide

< <
2KNOg(aa)

fotace

otrQssi\uym Nt ke

eqd iodid €
o (Yevow pph)
¢ [€ad nitrale , PbINOY), e Alss wWritlen aa lead(W) nitrate.,

o EXample &- when ammonium hydroxide aolufion ia added +o -ammenivm

-Qluminium Anloride SR | then white precipial® of Aluminium hydroxide
'S parined alonguah Gx_\;\mon\um dnloride solutien . |
s i ..l. s + i
° A){dg(ﬁq/)—l- 3NH40H (ag) ——— AL(OH)319 + 3NHgcltaq)
RAlumnivwm A mmonum) Alaminium Ammonium
Chionde hydroxide rh\chmx‘\cﬁe chloride
» Jhese are eome Few examples of Bauble displacdment TERION.

B.OXIDATION AND REDUCTION REACTION-

WA= AWV N st

°OXidation - e The addition of Oxygen +o d Substarce iscalled oxidation.
° Jhe removal OF hydrogen from a ewbstonce i cailed Oxidation.

‘e Reduction - ¢ The ad dition of hydrogen +o d subetanc€ is called Reduction .
¢ Jhe removal of o;ggén fHom a substance 18 called Redq;ﬁon.

e JNe process of reAUCKON |8 just opposl ke oF oxidation. (Nole)
Marever | oxidanion ond reduchion occurs +agerer. (Noke) .

+ GXIDISING AGENT AND REDUCING ACENT-

T \ ¥ v . |I
= Qx,ldi@ﬂg aged - 1. Jhe substance which gives OXygen FOr oxidahgp 1 & I
called oxidising agent: |
2. Tne edbstane whidh remove hydvgen 1S called oxdisng agent.
o Reducing agent- 1. The sabstance whidh glves hydmgen For reduction is
called redudng agent- . ‘
o . dhe subsrance which remave OXygen i1s caned r‘e.ducmqu;e_m_
NOTE- She oxidation and reddchion yeadion qre A0 called REDOX REACTIONS.-
Redox arands For red- reducian and oX- oxidahan.
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i gxampe 1 - Wheo coppef 0xide 1a heated with hydrogen , Hthen copper metal

and waker are formed -

o CUOWD+ Hyd ™ cudt Hy00
copperoxide  Hydrogen coPPEr  snter
| o 3N thia reaichion @ 1& changing into cu. That e, 0 xygen is belng removed

erof copperoxide s© by deriNition removal oF oxygen From & substance
s carled reduchon. Copperoxid® i being reduce d o copper
eT0 tnle reackion Hy ia changing inte HyO. That 18 axygen is being aidded
|40 hydrmgen - By addibon of oxygen +o a eubsttnce 1S called oXidation .
RHydrogen 18 being oxidised 4o water -

Removal of OXygen - Recudion

°CUO + Hz fiﬁ&) C\U + i’j\zO
1

- Addifion of Onygen - oxidation

o IN these reachion  cuo(ecpper oxide) 1s e oxidising agent.
reducing agent-

o Subatance oxdised — Hp

s bostance reduced -Cuo

e OX¥disng adent - cuo

o Reducing agent — Hyp
odhe feathon betrween copper oxide and hydmgen 4o FOM Coppel and

waler 1a an gxidafion —reduction reahon whnich 18 aled a dieplacement
reachon

'Exampieg ~ When hydraged sulphide read with chloring ,then sulphur and
hydrogen ohionde Qre fofimed ~

- Heak

sHg + Cp ™ 8§ + 2Ha

Hydrogen'aulphde  Chlonne aulpnuy  hydrigechionde |
eHere  Hge is changing intos. Tnat ie Nudreen ‘e removed Aom hgdrogen
sa\phide . By def. e removal of hydroged compound 18 caled oxidafip
Hydrogen aulphide is being axdised O su\phur.
o Here | dg (& changing O Hal. dhat 1 & hudrogen s being oddgd ‘o chlonne -
Now by def. ¥he addihicd of hydrogen +oO d swbsrance is called

ceduchin. &0, chlanne is being reduced -+o hydroeen chlonde.
sRemoval of hydrooen - Oxidation

eay o Hel

<AddiHion oF Nudrogen — Reduchoo
o Subgiance oAldiged- H,S
o ddbstanke A& - clp
o OK\AGg agemy ~ ¢l2

and Hy 18 |
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'a, The substance which gess oxdieed is +ne reducingagent
:b. She eubstance which gets reduced s the ci)}\i*g}‘g_i_ng agent.

JExample 3~ When zinc oxide ie heated with carbon  +hen zine metdl and
‘curboﬁ Monoxide are Fofmed‘; .

| » ;
| . 7n0 + ¢ —> ¢ +C

zincoxde  carbon zinc carbod MONOXd e

.. zinc oxide (Zno) '8 losing oxygen  ad e be‘lng re,cfh(med ‘o Zinc .
| and cabon (O \e gaifing oxygen eo itis being oxidised <o earbon

| monoxvide . ‘
@ oxidisng ageant ~ Zn0 » ReduciNg agent - C

| o 3t 18 USed in +he produchon of Zinc Metal in indusiny. | "
e Carbon 15 used in -the ForMm of coke fof the extrachon of ZinC M

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

e Heat

° MHOZ + 4Hd., _ Mﬂdz + Clz + QHQO
Manganese  hyd rodnloric Manganese  chlovine  water
dioxde aud dichlonde

o OXidising agent - Mnoy e Reducing agent - Hdl

QMHGQ_ iﬁ‘.OSiﬂg OXSQQF] —+O FQTm MnClQ ; a0 mqgnee.e diOdee (mnoz) 9
reduced to manganese dichlonde. | |

o Hal io losing hydrogen +0 forM Q, , o hydrichlonce aud (Ha) s being

oXidised +o dhlorine (Clp) -

« Concept, of Oxidahon and reduchicn in terms oF Metal and Aametal-

o Jne addiion OF m_mc element (or removal oF metrallic @ement

e caled QM?‘} i

o Jhe addihion of metdllic g:}%mem (or femaval oF Nan-Metqllie i) ‘
W T e i

s caled reduchion. |

i.. Example & - When copper is heated in aif, it reads with +he oxygen of ay
de .

10 folm a bad comeound cOpPRr OX

i Heat
« 2CUd+ Ogtd—— 2¢cyo
- copper < OXggen scopper 0X\de
I ( Red-brown) C eamair ) (BlacK)
‘ ing i i i N . 8ur addihon of
cu i changing int@ Quo . dhis is addihap 9?— oacsge .
‘ngga’} 6 called oxidatiah, 80 coppel (e js oxidieed o copper Oxide

(CUO)- \ N o l.
o O, ia changng W0 cul. Thig 1S addihon ofF copper (O.D which 1S A merd

But acddibed of mekal is caled veduchion . 80 in inle fSachon , OXYgeN (02)
‘a reduced +O copper oxide (QUo.
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e ReqchoN carmed out as~ 26

1. Take aboutr 4.9 of cu poeder 10 a ching dieh . TF ig red ~brown iN CoOln
2 Heqt +ne ahina dieh a¥ngly over a bumer.

3 A blak substance i fafmed -Ihe bladk subSTARS I8 copper oxidg.

o The Oxidaton oF Magnesiun 'S SiMilar +0 e oxidahon of copper

magnesium s reducing agent: '
o When copper metal ia healed in aif, it gets i
oxidised 40 ForM copper Oxide. Tnis reachon e i /
can be veversed by hydragen gas (paseed) |
over heated copper oxide o get ok
cu metal.
° JF NYragen gas i® passed over heated -
COPPErOXide | then blawk copper oxide 18 MNrod | '
reduced and red brown cappPer meta) 18 ‘

I

Qbtra . 1
ained . e OXVadlaTion of capeer +O Cud,
Heat '

o QU0 HpyD—3 o+ Hp O (D
eoppera Kifie e rogen AP Per  jayer
Black) (Red own)
¢ Copper oxlde reduced to wpPRT meka), whereas hydrogen 18 o xidieed +o
water.

o What A¥e the eefeds of oNdation veadhad in everyday hre 2

* Oxidation has clamaging eFFets oN Merqls as well as on Fodd.

s here d".re ’ru)c? common effFeds of OXidahof reachons which we
Qbserve in dally life-

‘4. Corrogion of Metals 2. Rancidity of pood

¢ Jhe ox}dahon involyed 1N the cowosion of meidls 0s well as rancidily
Of FOd 18 caused Naturaly by the ox4gen presep in air.

o CORROSION —
e Corrosion 18 the process \n which mMetal are eatep up gradually
by +he achon OF aif, moishure of a chemical (such as an acd) on
“4heir surrace
o It (8 caused Mainly by *he Oxidahon ofF metala by oXugen oF Qi
f ¢ Rushng of N meral s the MET commaop FOM of corosion .
© When an won ohjeet i left in damP air for considerable Hme, it gers
covered with @ red - brown flasky 8ubstance called Rust. and ahis 18

called Rushing of iron.
s Tron metdl ia oxidised by e oxygen oF air in Ahe presence ofF wWaier 49

form hydraled von (\V) oxide caned rust-
c 4Fe + 80, + 2%H0 — 2Fe03 . A Hy0 (Res)
Jren oxygen  Llel Hydvated won (Woxide

. 1
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' 2%
e Jhe Number of mqk:f molecule® (30 0 +he rust varies ik is not Axad.
The wusion of 100 18 A YecOn MIEHAMS.

e Rughng waves unuwan red oxiﬁaﬁon -c:Fcl wod metal whidh occurg 1n nature

off 18 ouwl: |
o Rusting of idN 13 d Cophinuows prcess , which, & not prevented ia dme
eats up e whnoe von oRyedt.

¢ Corrosion weakens e ivon and aleel o Riets and ekmd«.\mj Gt_lcb
as Talifgs , car badies : bndges and ehipe and cukre anort +heir life.

*METHoDs OF PREVENTION-

e It can be prevented by painting.

° Ot can be pevented by applying gresse or ail.

e 3t can be prevenied by galyanisahdn.

o Jr can be prevented =y +in plating and diromium plating

o T can be prevented py allwiNg 4 MAke stadlkess sieel.

¢ 4t can be prevented hy eoahing or depositing a +hin layer of metal:

s RANCIDITY -

° o:idqﬁoﬂ aleo has damogng effectd on coods cantaining Fats ond als.
e \When +he foad materal prepared 0 Fare and 6is are kept fForalong
Hime +hey stads giving UnPleasANt gmell and taste these are said 0

be rancd. |
s The condifign produced By aerial oxidahdn of Fatd and oils in Foods marked
by unpleasnt amel and taste: 18 caled Rancidity.

» Ranaidity is catied ' vikrit gandhita’ in Hindi.

"v—'\("_'\, :
Refarded by storigy (Retarded by keeping
Foods away poods in a refrgemtory
From light. condition (- Refrigerator)

Adding antioxidants
Yo food coftaining

Retarded by Staring focd
N air -tight containers

there is litHe exposure
IS oxygen oF ail.

Ranadity prevented by
packing Fate and olls
containing food 1N
Nitrogen gae

of RANCIDITY

e The anhoxidant which are Gdc:[ed ‘o prevent manadily are-

e BHA- Butylared Hydroxy - Anisole

e BHT- Burglared Hydroxy - Teluene

*By these way Pood remains Fresh and nok become radd. _
e When ¥he packed fod 1@ sunounded by unreachve gas NItOgen +here 1
No oxygen to caute Wwa oxidared ond maxe raacd:
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;’Jhe_?&Eﬁé&\’h*‘O\‘ hae a low +emperatire nside it. when the Food is
kept \n Cefngeratony J-H’)e. oxidahdN of care and cus in it 8lowed dowa

due Yo \ow ‘rempecraiure.
o Due +0 absence of lign —\-‘ne oxidation ©f Pats and eils present in food

s slowed down and henc_e the development of mmnaddiy 8 cetarded .
elhese are the scme prevenhion memhods-

¢ 15 oxidghon an exothermic of an endothemic reachon 2
- Mostly oxidahan reachon 18 exoynemic reacnans.: but i+-can be both e xo and

endothermic readHon .
Rx- Photogynthesis in Plants, digeshion of Food .
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