"Fucts are nod science — as the dictionary is not lHisrature.”
Martin H. Fischer

CHAPTEE1
Chemical Reactions
and Equations

onsider the following sttuations of datiy Ife and diunk what hoppens
whien —

miflk 15 lefi ni room temperabare during summers.
A bwme Liwapand nadl s k=i exposed to humld atmospleme

grapes gl fermiemted.
(ood 1 conled .

faod geds digrstad] oo oy

W TEa[ETe:

Iz all the above situations. the wature and the ientify of 1he il
substanee have somewhat chiangsd, We have alreddy learmit aboyt physieal
and ehiemibeal chiunges of malter tn cur previons clisses, Whiehever # chemical
chingre ocours, we can say Lhat a chemical reaction has laken place.

You may pethuips be wondering 2% to what s ac Lually meant by a
chemical reaction. How do we come Lo know thit a chemiesl reaction
has taken place? Let us perform some activities Lo nd (he answer (o
thiese questions.
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Activity 1.1

CALTTVON. This Activity neeils
the teacher's assigtance, It
wiihl Le hebter if studenls
m ‘stilahle oyt

¢« Clean b moagnestum tilibon

bt 3-4 e loayl by abhing / ’ :ﬂi-:ill::luh.ru
R o/

LA | i i
Tlum 1t {t:mg nlpt:h Lnp of

burner smdd rollecd (the ash s
formed, o n wairh-gliss as

Wil =gl iy
Slsggiesd i

shown I 1g LY Bum  the | mile
mingnestnm 1o Iu.-tpnm "
way s fur as plwdhlr ﬁnm
YOUT eyes Figure 1.1
« Whant do yon ohserve? Fhurritrig e mgmesstomeribisc o ot and ool of Ty mesim

ooeedee fre @ el e glas=
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Figure 1.2

Formeation gf haydrogen
pas by the action of

ritinre st acid on
e

Eiliani |t

- You must have observed thal magnestum nbbon burns with i
dazziing white: llame amd changes milo o while powder, This powiler 1s
msgnesiom oxtde. 106s formed due to the mesction betwisen magnesium
andl oxygen present m the alr.

Activity 1.3

¢ Take i low sne dranules in i conien] ask or o lest lube,

o cAdd dilute hydrochlorie neid or sulphurie doid to this
(i 12
CATTION. tamdle the aod with care

© Do you shserve nuyllun,g hippentng around the zine
yranules?

« ‘Touich the conical fask or icst {abe. huu:nnjﬂmlgnm,
1 lempersiure?

From the above three activilles, we can say thial iny of
the followtng observations helps us (o determine whether
a chemical reaction has laken place —

cliange in slite

clange in colowur

rpoliiion ol & mag

change in emperaiure.

As wr observe Lhe chanoes around us; we can see

< Pl Ml that there i a farge vanoty of chemteal reactions taking

place around ws, Wo will study aboul the various types
of chemical reactions and thetr symbolic representation

Urhare wuplpdui e dactidd I 'hiﬂ- {"tmp'“r_
direr gradisiles

1.1 CHEMICAL EQUATIONS

Attty 1.1 can be diseribed 35 - when 3 magnesium ribbon s buamd in
vxygett, 1 gels comweried o magnésium oxide, This description of a
chetilcal reaelion In a sentence form 1S guite long. IEean be wiiltes ina
shorter form. The stmplest way (o di s 1s (o write L i the fors ol a

word-equation.
The word-equation for the above reaction would be -
Magrssnim + Oxypen > Magnesiem oxide (i.1)
{Remrtmii Ry {Frmamn| )

The substances that undergo chemica) change in e reacdion (1.1).
magnesium amd oxyegen, are the reactants. The new substance 1s
magnestum axtde, formed diring the reaction, as a produet

A worid-equation shows change of reactants to products Whiroph ari
arrow placed botween them. The reactanis are writion on the left-hand
side [LHS) with 2 plus sign (+) between theme Stmillasly, products are
wrilten on the right-hand side (RAS) with a plus stgn (4] between (hem.
The armowhead points fowarnds the products, and shows the direction of
the Teaction

Silrnte
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1.1.1 Writing a Chemical Equation

s there any other shorler way lor reprisctiting chiemical equatlons?
Chemical eguations can be made more conctse and useful I we wse
cliemical formulae Instead of words. A chiemical equalion represenis 4
cliercal reacticn. I vou recall Bormalae of magnesium, oxyget and
mavmesiuwm oxide, the above word-equaltlon can be wrillen as —

Mg + 0, = Mo (.2)

Count amid compare the number of afoms of each element on the
LHS and RES of the arrow. s the number of atoms of cach clement the
same on both the sides? 1T yes. then the equation is balanced. I nol,
then the equation is unbalanced because the mass 1snot the same on
hoth stdes of the equation. Such a chemical equation s a skeletal
chemical equation for a reacltiom. Equation:(1.2) 15 a-skeletal chemiteal
efuation for the buramg of magneshim in atr

1.1.2 Balanced Chemical Equations

Feeczill The Iaw ol conservation of mass that you studled in Cliss IX: niass
catl nelthier be crealed gordestroved na chiemical reaciion. Tlat s, e
total mass of the elements present in the products of a chomical reaction
hias to be egud o the tolal mass of e clements present 1 the reactants,

In otber words, the number of atoms of each elemont rematns the
satpe, before and afler a chienyeal reaciton. Hence, we nced o balance a
skaleial chiemieal eguation: Is the chiemical By, [1.2) balanced? Lot us
learntabout balancing a chemical eguation step by step.

The word-eguation for Actvity 1.8 may be ropresimtad as -

Zine + Sulphuric acdd — Zincsniphate + Hywdregen

Thit above word-cquallon may be representod by the following
chemieal equation —

n+ 150, «/AnsSo, +H, (1.3)

Let us exanitne the mimber of atams of diferent elements on both
sldes ol the armow,

Elrmenit Nomber of stomns in Nomber of atoms
reacizanis [LHS) In producis [R¥S)

Zn il 1
i e 2
s ! 1 1
Ly i & B

%,

As the number ol aloms of cach element 1s e same an both stides of
the armow. Eq. (1.3) 18 a balaneed chemical equation.

Ll us by Lo DBalatics Lhe following cleniloal equaallon —
Fe+HO - Fe0,+ H, (1.4)
Chammidizl Reattiens drid Bl
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Sitep I: To balance i chemical equation, first draw boxes around cach
formuky. Do m change anything inside the boxes while balsnetng the
equition.

Fe| + ol - [Feo] + |1, (1.5)

Step II: List the number of atoms of different clemenits present in the
unbatanced equation (1.5)

Number of stomas Number ol aloms
In reantanis (LX) in products [HES)

Ve 1 A
11 2 2
0 1 4

Step M It is oftent convenitent Lo siat balaticing with the compourid
tlial contlatns the maxtmom munbér of sAloms. I may be a eacisntor a
product. In thial compourd, select Lhe olement which has the mastmium
mumbier of atoms. Using these erilena, wiselect Fe0, artd the element
axygen 0 it. There are four oxygen atoms on the RHS and only one on
the LAS.

To balance the oxyeen aloms—
Atimns of = resctants n prodocts
ocIXygen

ol il Aoy Sfrep

by ‘thl:hmﬂnt oA N

To El]il.iﬂ[ﬂﬂ !h{' number of aloms, 1 must be mmembersd (hat we
cannot alter the formulae of the compoumils or elements imvolved tn the
reaciions. For example, (o balante oxveen aloms we can pul cogflicient
A a5 4 O and not 3,0, or (FLO) . Now (He partly Balaneed equatlon
becomes—

(7] + g} [F=o] « [6]

11.8]
(partly balnsesl eguntion)

Step IV: Fe amd Hatoms are still not balanced. 1Mk any of these elements
to proceetd furiher: Let us batance hydrgen aloms in the partly baksnead
equalion,

Toegquallse the number of H atoms, make the number of molecules
of hiyedrogen as four an the RES.

bydrogen

i Initial 8 fio 4 HE 2 fin 11
Ml To balance 8 2x3

The efusttion wonld be -
- . . — . (1.7
Fe |+ 4|HOl - Fe,G,| # M H, (perrily Latanced equuation)

Silrnte
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Step V: Examine the above equation and pick up the third elenient
which 1s it balaneed. You find thal only one element 1s el Lo be
balaneed, Hial s, o

Atomm of in roantants in prodmota
iron
1 fotial 1 B Fe0)
(M) To balanee =3 3

To equualise Fo, we take three atoms of Fe on the LHS,

3 |Fn|+ £ H(y o Felh| + 4 |H 1.8

- A 2

Step VI: Finally, 1o check the correciniss af e Balancid equalion, we
counl dtoms ol each dlement o boll sides of Hie eqiation.
i1.9)

e+ 4 H;] - !‘.c‘-_‘i‘:n‘ ] -_ljl: fmbasoed squatEy

The numbers of atoms of clements on both sides of Eqg. [1.9) are
eeguistd. This equation s now balanced. This method of balanctng chemical
dquatians s called hit-and-trial method as we make (rials (o balance
the eguation by ustng the smallest whole mmber coefficient.

Step VII: Writing Symbols af Phystcal States Carefully examine
Lhe abiwe Balaniced Eq, (1.9). Doos (s cquation (el s anvihing about
Use phiysical stale of cach reaciant sad product? No inlormallon has
been givin i LS equation about thelr pliysical states.

To nrake a clieniteal equation more nformeative, the plivsical states
ol Lhe reartants and products dare mentoned along with thetr chemieal
formulae: The gaseous. Igukl. aqueons and solid siates of reacianis
and products are represented by the notattons (@) 1. (aq) and (s),
respectively. The word agqueous (&) is written i the reactant or product
is presenit as a solufion In waior,

The balanced Eq. [ 1Y) becomes

JFefs) + AH,Of) — FegOg8) + 4H(8 (1.10)

Nee that e symbul (g) 18 used with H,0 o indicate that tn this
resetion waler & wsed In the form of steam.
Usualty physteal states are nol tindhuded tn 2 chiemieal equation unless

It s nevessany (o spectfy them.

Sometimes e resctlon conditions, stuch astemperature, pressure,
Gaitalyst, ete, fior thie reactjon are mdicated above atid/or below Ue Arrow
In the equation. For éxample —

‘-'{HI‘J i "H-:liﬁ i aim

GO0 ) < 1ZH M

LCHOHI) ANEY

-‘Eu.lllll.lllll 2 (o Hy 0y fisgg] +6001ng) + GH, 001 11.12)

] =
I e |

Using these steps, can yoii balanee g, [1.2) siven 1 Lhe toxt cariier?

Chrmibcal Reagtieos Haid Bgoalions



Q UESTI ON S

i Why shomid o magpestiom ribbhon be clespned bedore bomidng tn- air?!

2 Woee (b balmeer] equnnton fim the followmy cieomicst myetons
[y Hyihoogien » Chlmme — Hylmgen ehlonles
() Harum chlomde + Almpindon smiljilole -  Hetiung soipliite = .
Almmtnmm chilote ' |
il Sodiinn + Water — Sl ychaxde « Hydrogen A
3 Wrile 3 baloneed chemical equation wilth slale symbols lor the -

folliraing roacibsrs

1) Soluitoms of barom chinrde and sodiumm sulphale tn water rearct

to gve msoduble banum sulphale and the selulion of sodbum
chileride.

(4) Sodtgn leydrosble solnbisn (o walen] eacis with hydrochinne

actil sbhuiton i waler) o prddioee sodiom ehiodile solution and
wiles

1.2 TYPES OF CHEMICAL REACTIONS

We liave learn! in Class IX Ut during a chemiea] reiction atoms of one
clement do not ehange nlo those of anollier clement. Nor do atoms
disappear from e mixture or appear (rom elsewbere. Actually, chemical
reactions invoive the breaking and making of bonds between aloms (o
prodiuce new subsiances, You will stuldy about types of bonds formed
batween aloms In Chaplers 3 amd 4.

1.2.1 Combination Reaction

" 7 E—— Activity 1.4

¢ “Toke o somlt smonnd of calchum dxdde
: é:, - or qiitik time th i beaker

=) - Wit « Slewly adid water (o s

: HEAD « Todoh fhe beaker-as stiow o Pg. 100
@&__’ e e POFOU el sy chamgge i temperature?

Figure 1.3
Formatton of siaked
mﬁnzwuﬁm ﬂi Caleium oxtde reacts vigorousty with waler to produce staked Hme
ywIler i {calcninm hydroxdde) reieasing a large amount, of heat
TRl + FLOA) —= CalOHjdaq) + Heat (i.L%
{idtck B Slaked Tomed
i thls veaction. calchm oxide and waler combine 1o form a single
product, caletum hydioadde. Such a reachion in which a single prodinct
15 Tormed [rom two or more reactands 1S koown 83 a combtnation reactton.
S St:tente
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AAFFIFIPFIFIIVININIIIIN

e
E ‘A solution of slaked Itme produced by the réacion 113 s used for whitewashing
e | walls. Calctum hydroxide reacts slowiy with the carbon dioxide tu atr to form a Ui
| layer of calenmn carbonate an the walls, Caletum carbonale Is formad after two 1o
= | three days of whitewashing and gives a shiny totsh o (he walls. It s mleresitng (o note
Q| (thalthe chemical formuta for marbice 15 also CaCO,
~ CRIOHBQ+COE —  Catiysl = FO0) (1.14)
o (Catctum (Calcim
2| tdroxde carbanie}

8 p

Let s disenss some inore examples of combiriation reaclfons.
i Burnng of ol

Q)+ 0,0 —» COLw) .18
() Formation of water from Hy(g) and O,
2R, 19 + Oylg) — 2H ) [L.15)

In simple languiage we can say thal when two ormaore substances
[elements or compotneds) comblne (o form a stigde product, the reactions
are called combination reactions.,

nActivity 1.4, we also observed that i largy amount of hest s eyotved.
This makes the meaction mixture warm. Reacttons tn which heat ts
released along with the formation of products are called exothermic
chemical reactions.

Other examnples of exolhermie teactions are —

()  Burming of naluEl gas

CH, g + 20, [ = COy g} + ZILO [ n.17
i) 1o yvou know Lhal respiration isan rxolhermic process?

We all know that we need enery to stay alive. We get (his coemy
from the food we eal. During digestion, ipod 1s broken down inio stimpler
substarnces. For example. rice. potatoes and bread conlain
carbohiydrates. These carbohydrles are brdken down to forin gluicose.
This glucose combines with oxveen in the cells of our body and provides
energy. The special name of Lhis reaction 1s respration, the process of
wiich you will study In Chapler f.

CH O, [ag)+ ﬁf.l:i:uﬂ =3 GO, (ag) + GH O} + enermy [1.16]

([ [T T

fit) The decomposttion of vegetabie matter inio compost 15 also an
example of an exothermic reactfon:
Identify the type of the reaction taking place in Activity 1.1, whore
heat Is given out along with the formiticn of a single produoel

Chrmibcal Reagtieos Haid Bgoalions 7
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Figure 1.2
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Figore 1.5

A el al o

1.2.2 Decomposition Reaction

Activity 1.5

« Take shoyr 2 g ferrons sulphate erystls
mcadryh@ﬁngﬁ:hb
¢ Not= the colour of the ﬁnuusstﬂ;ﬂm&

Toiing nile . ciystals.
Frrrotis wilptnte Heat the boilmg tube gver the flame of

oryndile am“ﬁmﬂ!mnm‘ﬂﬁm

\ Fig 14

+ | Dbseree the colour of the-crystale after
hestng.

has changsd? You can also smell the charasteristic odour of burming
sulphur.

IFeS0,(s) = Bl o Fe O} + SO.8) +S0, (g (1.19)

|FETTOLLE —:-n‘.'ﬂ'.:l"'-' F=Tc o=}

Iny thi's reactinn you Emubﬁamthﬂaﬂngi&mmmhtaksdﬂm
to give simpler products. This {s 3 decompésitinn reartion  Ferrous
sulphate ervstals (FeSO, TH.O) k?&-:"i"i'ﬂ‘ﬂ,‘l‘ when heated and the colour
of the I:r_t'atﬂzla changes It then decompeses to famie oxige (Fe O,
sulphur dioxide (SO asd sitlphur trioxide [SO,). Ferric oxide 15 2 solid,
while'$0_and S0, are gasss.

Decomposition of ealeium carbonare 1o ecaleium exide and carbon
dioxde on heating i an impartant decomposition reaction used in
varicus industries. Caloium oxide is called Eme or quick lime It has
many uses - ene is in the manufacture of cement When a decomposition
reaction is carried out by hesiing it is called therma!l decompeosition.

CaCO fs) o HW 5 CaDfs) = CO.H {1.20)

(e torraj) Enock Impa)

Ancthey example of 3 therma] decompesition reaction is ghven
i Activity L6,

Ehsilimg ke mmt’, 1 -6

Ll puirmne

- mm;mwmmam&mﬂ
tl-'I]JE.

= ol 1= baiiing tube with 2 pair of tongs 2nd
‘mEat ik aver afiane. asshnwnlﬂﬂgr L&,

= What do you obssrv=? Note dowm the changs:
if amy.

You will observe the emission of taown E.lmﬁ-

Hesting of Jead nitrate and Thess fumes are of nitrogen dinxide (NO,).
ermiveing of nitrngey diorde reaction that takes placs s —
| 1 Seirnes

i B



OFBMNO,LIs] = I-I'r'_-ul

Let us perform some more decomposition reactions as ghven in

Activities | . 7and 1.8

Activity 1.7

= Tale = plaste mug Dl t5o Holes at'its

Insert carbon electrodes: in theze mubber
stoppers 3¢ Shown in Fig 15

Conn=ct the=s alesirodes to a & volr
'bﬂﬂB‘j‘

Fill the mug with water such that the
slectrodes are immersad. Add = few drops
u:uﬂmsmmmmmm:&ma_
Toks {wo test tubes filled with water and
m:ﬁnmt&mmmm
Switch on the current and lesve fhs
ammmmm oy some Hme
Youwill obissTye the foTmation of bubbles

Eet tubss,

G 2P b (4] - N0,

faxd morate) Feand oeae) mog=n
{'!:‘ﬁ'!'nlln.r

+ Ol [1L21)
Oxyzon)

ﬂ.'lc}p‘rrn—

Tl Hahee

TirEphiie ol

= Hlnpm

Wil

WauTiry

i-ruhl.g:r adbia| | s

Arwale iy

St both the elsstrodes, Thess tubbjes dizplace water In the

In mmmﬂmgummmmmemw
Omnes the test tubes are Hled with the respective gases. remone

them carefully,

Test these gaces gne by ane by bringmg 2-burming eandle cpss

mttmmuihﬂmemﬂmm

CAUTION: This step must be performed carafully by the teacher.
. ﬂmmh&m&m‘?
* Which zas & present i each =5t tube?

Activity 1.8

Take ghout 2 §-silver chisride ina chins dish
Whist is it= colour? .
Piage fhis chins dish in sunlight for some time
Fig: L.7).
ﬂhaare!htmhﬂﬂ!thcﬂ'ﬂtrthhndt afleT-zome
Hme,

You will see thatwhits silver chloride tums grevin sunlight Thisis
dus to the decompesitinn u.f==ii.‘rtr E_h.l.tﬂ'.bde.hﬂﬁ silver =nd chicrng by

light

2 3gUls) = SHRUEN- 9 agle] + CL (o)

gl — i

Chrmizal Redetems 2 Eqrastens
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Silver bromide alsp beheves in the same way,
3 AgBr(s) o PSS 2ag6) + Br fg) [£23]

The ahgve reactions are used in hiack and white photpgraphy.
What form of energy is causing these decomposition reactions?

We have seen that the decomposition reactions require energy either
in the forns of heat Hght orelactrionty for brealdng dovwn the regctanis.
Redotions In which ensrgv is absorbed are kmown as endothermic
reactings.

Take sbout 2 g barium hndroxide in 2 f=st tube Add 1 g of ammonium chloride and mix
with the help of 2 glass rod | Touch the bothom of the test tube with sour pamWhatdu-wu
feel? Isthis anmrhﬁmﬂmrenﬂmhfmﬂtmﬁﬂn"

Q UESTILON S

A =ahsioh of 3 sul=t=nes "X = terd S whilke==hing

{I] Narme (he sobatanes X grid wEjle it Tergppels
() Write the reaetion of the substagrs X namsd 0 (1) 2bdy=wilh

WaET
2 Why 15 the awmpint af gas ooflecte i one of the fest tudes 0 ACtsy

1.7 double of the smatint collecili in lhe other? HNanie this gac

1.2.3 Displacement Reaction
Activity 1.9

[ ]hhi:ﬂtuﬂ&hmrulh.ﬂdthﬂﬂﬂnﬁh’r

Tewt il mbing With sand papss
. » Take {90 test tnbed marked as [A) dnd
B In each teat tuhe, take abgut 10 mL

i eopper sulphate solution.
s Tz two iron nails with 3 thread snd

Coppar sudptig
il i immerse them carefully in ihe COPDET:

snlphats solution in tesi tube B for
bt il about 20 minutes Fig 1.6 )| K=spons

iron Tiaifl acide for comparison.

» After 20 minuies, ke out the ron nads
from the copper sulphate salution

= Compare fhe InEnsitr of the Blue ealour
of copper suiphare solutions in test nabes
{A) and (B) FFig. 58 (by).

tal = Al compars the cojour of the iron neile
Figure 1.8 dipped n thie copper sulphate solution
() ey pails ipped i eoppet salpiate salution with the cne kept aside [Fig 128 f]]
“ Selehe=
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Eappss Tewl Tuhwe
b bl = e [ T RETV TS il il N
wth. feemin wegTjier pllm [~ TER) tulie
aulplinbe st tutber Al k]
wolestiont. “Hzzingim
Attt
{lwsd turkie [T

ikl
Flure 1.8 bl fron nails ansd popper suiphate soluttons compored before and afller the expertment

Why does the tron msil becorme browmish o color and the bloe colour
of copper siilpluite solulton fades?
The following chiomical reaction takes place in Lhis Activity—
Fofs) +CusS0, lang) —» rFesSDfm) + Cuis) [1.2%)
it opper suiphoted (T milpluded
o this reaction. tron has displaced or removed another element,
copper, from copper sulplale solutlon. This reaction Is known as

displacemiesil reacilon,
Other examples of displacemont reactlons are

s+ CuSOmy — IS ag) o+ Cuais) [1.25)
(ICuppier subphinle)  (Zme sulphates
s+ Cutlljag) — PDULRG e Cuis) [1.269

(Cnpper chlordsl  (Lenad Shigois]
Zinwe and] Jes] are more resciive slemedts tas copper. They displace
eoppet [rom 1t componrids.

1-2.4 Double Displacement Reaction

Activity 1.10

= Take sboul N ml. of sedimn. suiphate
solution i & lest tubee

= In atiolher (e5) tube, ke about 3-mi af
l:lmﬂm el §ul]1:|’:lm:.

= jMIth:twn e 1.9,

= What do you' sheerve?

You will observe Uit a while substanoe, which s
insctuble i water, 5 ormed. This Insoluble substance
formed s known as a precipilale. Any reaction that : .

4 ' ; ] Formalion LiFE
produces g precipitate can be called a precipttation reaction. S i wl:alr i

Na, S0 bl -+ BaClLlag) — BaS0 (5) + 2NaC g \1.27) chlorisle

[Sexdttim [Haatmm (i [Sdiznm

suiphnin chibnrias) miphniz],  chlorkis

ottt salivtiom
af nofhiiin slgehate

Tenl fuil=
v g il
o Bwrm vlilorule

Figwe 1.9

Chrmibcal Reagtieos Haid Bgoalions 1
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What cautses Lhis? The white preciptfate of BaS0, is formed by the
reaction of SO7 &l 1337 The other product formwd 18 sodium chiorde

which romains In the solntlon. Such reactions I which tiere 1= an
exchange of lons between the reactants are called double displacement
reartioms.

Reeall Activity 1.2. where you have mitxed the solutions of lead(H) nitrate
mdmmmﬂuﬂdn
1) What was the eolour of the precipilale formed? Can you name the compound

previpitated?
(i Write the balanced chemical equation far (s reaction,
) 18 (s dlss o double displacement reaotion?

1.9.5 Oxidation and Reduction

Activity 1.11 ,
. 1muhmmmwiﬂmng

o Wt b s hmret

Thesurfice of copper powder becomes coated with
biack copper(fl) oxide. Why has (his black
sitbstatice formed?

This 15 because oxyuen 15 added 1o copper and

Clir disila
emmipenbb

1:1111-]_1“' o

copper oxide is fonned.
Figwe L 10
Crcdation of copper Lo Au+0Q, Het _2) 11.28)
(OppT anilie , _ ; :

I fydrogen gas 1s passed over this heated material (Cud), the black
coaling on the surface turns brown as the reverse reaction Lakes place
and popper s oblaled,

tub=H, ML ousH,0 [1.29)

Il'a substance gatns oxygen during a reaction. it 1s sald 1o be axidised.
If 3 substance koses oxygen during a reaciion, (LS sad to be reduced,

Duﬂngllus reaclon (1.249), the copper{Il) oxtde Is lostiig oxygen sid
is betng rodiced. The hydrogen s getring axypen snd s belng oxtdised.
In other words, one reactant gels oxtdised wiitle the other gots roduced:
thimnea paction. Such resctions are called oxddation-reduction reactions.
uTTedox Teactions.

Oxddntion
! Hesut y
Reduction

some albier examples of rodox reactions are:

Zn0+ € = Zn+ G0 [1.31)
Mnt), £211CI=y MnCL, +2H.0 + CL, [1.32)
'“_ St:tente
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I reaction (1.3 1] carbon is oxidised 1o 0 and Znt) s reduoed to Zn.
I maction (1,321 HCHs oxidised to CL, whereas Mng), is reduced (o MntCL,

Fromi the abowve cxamiples we can say thad if a substance sins oxygen
or hoses hydrogen during i escton. 1 s oxidised. IFa substanoe oses
oxygen ar gains hydrogen douring a reactlon. i s reduecd.

Recall Acttotty 1.1. whore a magnestum fibbon burms with a diosling Oame natr (oxygen)
and chianges nto @ white substance, magnesinm oxsde. [ magnesiom being oadised or

reduced n Uils reaction?

1.3 HAVE YOU OBSERVED THE EFFECTS OF OXIDATION
REACTIONS IN EVERYDAY LIFE?

1.3.1 Corrosion

Yo st Hiave observedd thal tron artlches are shiny when mew, bl gol
cualed with a reddish brown powderwhen len for same time. This process
is commonly known as rusiing of tron. Some olher mefals also get
tarnisized 1o Lhts manner. Have you nollced the eojour of thie coaling
formed on copper and stiver? When a metnl 1s attacked by subsiances
around it such as molsture, aclds, ele.. it 18 said to corrpde and this
process is callel comosion. The black coaling onesiiver and the greem
coating on copper are other examples of eormoskin,

Corrodion causes damage W car bdies, bridees, tron ratlings, ships
aned 1o all objects made of medals, spectally those of tron, Cosrosion of
frof 1s a serjous problem. Every year an onormious amounl of money 1§
spent o Teplace damaged fron. You will learn more aboud comrosion i
Chapler 3,

1.3.2 Rancidity

Hawve you ever {asted or sl e B/oll con@imng lood materials lefl
fora long tme?

When fats amd oils are oxiidised. they become maneid amd thelr smell
and tasie change. Usually substances which provent oxidation
[anboxidants) are added (o Toods contatning s and ofl. Keeping food
In aly tight contalners helps Lo slow down oxtdation. Do you know Ll
chips manufacturers usuaily flush bags ol chips willl gas such as
rtrogen Lo prevent e chips from gettihg oddised ?

Q UESTIONS

| H Wiy does the colour of capper suiphate sehution cheEngr wien
e -l As cipiped 0 1Y

Gne amemmpie of o douhle displacement, sractim other U
the Bfie e i Artiviny 1 LD,

3 Hbemtlfy Ure subsiampors Bl dre calillsedl mid the anbslineess
thal are redhuoed o e olowting remct s

) 4Mals) + O — 2N, O(x)
tHy CoOfs)+ Hm —= Culs)+ HLO0)

Chrmibcal Reagtieos Haid Bgoalions
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@ What you have learnt | D
= ﬁﬂﬂﬁpll‘iﬂdlﬂﬂnﬂlﬂpﬂﬂlmﬁsllkﬁﬂﬂlﬂlﬁ proclucts and Lhetr phystsl
stales symbiolically.

= Achemical equation 1s balanced so thal the mimbers of atoms of each type involved
in a chemical Teaction are the same on the reactant and product sides of the
equation. Equations must always be balanced.

= i o combinatlon reaction two or more subsiances combine o [OMm & now sioge
substance,

s ecomposition reactions are ofpesite o combinaton reactions, tn'a decomposition
reaciion, a single substancee deeotposes 1o give two by o subistances,

»  Heactlons i which heat bs given out aling with the produets are called exotherme
reactions.

s  Reacitonsinwhich enorgy 15 sbsorbed are known as endothermic reactions.,

= Whenan clement displaces another elemeonl from IEs eompatmic, a dispiacernent
reaction oceurs.

= Twodiferent aloms or groups of atoms (lons) sre exchanged 1o donbie displacement
reactions.

s Previpiiation reactions produce insalulle salts. \

= Reactions also wvolve the gamn or loss .ol oxygen or hydrogen by subsianoes,
Oxtcavion s e gatn of oxygen or loss of hyedrogen. Reduction Is the loss of oxygen
or gain ol hividmgen.

o F

m Y

1. Witkeh of the stittemenis atiou) Ui reaction below are tneorreet?
2PHONS) + Cis) - 2058+ COgl
(m Leadis geiting reduced.
(b} Carbon diede 1s Efwm
¢ Carben Isﬂgﬂm@mﬂmL
@) Lead pade s geUing reduced.
M mpandib
) fa)and (o)
) ), [b) s c)
) al |
2 Ft!'ﬂ. ‘l:.:lﬁl—-tﬁl‘ﬂ e o
The abive reaction tsan exsmple of
4:11 u:mhmmm redrton,
{bi Ietltﬂpkmnml reactiom. )
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(bl Chiorine gas and fron bydroxide are produced.

(el dron satt @nd witer are produced,
‘What ¥s & balancod chemical oquation? Why should chemical equations be

{5 Hydrogen sulphide gas burms (natr Lo give water and sulpur diodde.

1) Potasstum melal reacts with waler to give potassiun hydrosddiesnd hydrogen

(b} Zine + Snver mlirate — Ze nitrate + Siver

‘Write the batanced chemical equation for the following and ideniify the type of

1€ Hydrogentg + Chiorineig — Hydmgen chionidelg)
What does ane mean by exothermie and endothermic reactitons? Give eximyples.

Wiy e doromppsttion Teactions calied the oppostie of combination Traciions?
CWTILe equations for Uese reactions.

fol  decompostiton reaction. \1
[l displacoment reacion

What bappens when dilute bydrochiorie actd s added 1o tron (lings? Tick the
TR ANSWer

] Tvdrogen gas aod ron chilorde are produced.

el Noreaction lakes place.

balnriced?
Transkale the fllowing stalemes falo chemiest sguations and then balanee them,
Izl Hydmogen gas combines with nlirogen to form anmonta:

ol Barinm chloride rescts with aluminhum sulphate to gveaiminum ehionde
and a precipliate of barfum suiphaie.

gAs.
Hatance the Tollowing chomical eguations:
(&) HNOFCalOH), — CalNO,), ~H0
(bl NaQH «H,S0,— Na S0, + H.O
A NACH+AUND, — ACI NENO),
Wl HaClh+ HS0, - Has0,+ 1HCl
Witle the balanedd chientigal suations forthe Il:lnm‘tng reactions,
tal Calchim I;jﬂ:lm:!e- + Carben dioxtde — Caletum carbonate + Water

(e} Almmtrdim + Copper chloride — Ahmmtatum chioride + Copper
() Bartum chioride + Pogssiiom siiphite — Bantiom suiphige + Potassiom cliorde

rearkion in each cass,

fa  Potussium bromsdeiag) s Barum odidefag) - Polassium todidefag) <
Hammm bromide(s)

(b)  Zine carbonatols) — Zine oxideis) + Carbon diosidefs)

i) Migtiestiimisi+ Hytirochione acidiag) — Magyiestim chioedifsgl= Hytrogen(g

Why Is resptration considered sx exothermic reaction? Explasi,

Chrmibcal Reagtieos Haid Bgoalions 15
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14 Wrile ane equatian each for decamposition reactions where mnwl&sqlpllndm B

the formof heat. Ight orelectrity.
13, Whal is the differenoe between displacement andd double displaceminl reaciions?
Witle etiuatiens for these tisclions.

14 I e reftndig of siver. Ui recovery of stlver from stiver nitrale solution viived
 displacement by copper metal. Wrtle down the reaction tivolved,
15 Whai do you mean by a preciptiation reaction? Explain by giving examples.
16, Explatn the HOWIE i TS 6 gatn or 1685 6roxygaen Witl (o exsmples each.
{4) Oxidation
fh) Reduction
17 'AmmmhmmwmmmmMMNW
Niamo the elemesit X and the biack coloured conpound | _
18, Why do wie apply patmt on fron artides? N,
19. O and Gl contammg food itoms sre Mushed with nitrogen. Why? W
20, Explatit the followtng fertis with one exatple cach. .

{d) Corroston ¥
) Reancudiy Fd "
AL 2 " ¢ Lom y,
Perform (he following acthvity.

“Take four beakers and Libel themas A3, € and D,
PuL 25 mLof waler in A E il G heakers and copper sulphale solution tn beaker D.
Measurs and recond mntmmmnrmdzmm ronitatned fn the beakers above

Atd two ﬂpﬂi“-hﬁﬂr Polassium suiphaie. ammonium niimie. anhydmous copper
sisiphste and fnefmon Almgs o beakers A, B, € and D respectively and stir,
 Finally measur and record e tetipesatisre of cach of the mixtirs above.

. Frdd ot which reaetions are exothermie and which ones are endothermie tn nature. )
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