CHAPTER 2

. Acids, Bases
and Salts

ot have kamd in your pFreviods classes that the sour and bitter

tastes of food are doe toacds and bases. respectively, present tnthem.

Ir someone e fmily s sulfering rom a problem of acudity after
overcating which of the fallowing would you stigeest as a reawdy=- lemon
Juiey, vinegar or baking soda solutlon?

» Which property did you (hitnk of whitle choosing the remedy?
Surelv you must bave used your knowledge about the ablitty af
acids and bases o puilify each other's effect.

= Recall how we tested sour and bitter substances without tasting
them.

You already know that ackds are sour in laste and change the colonr
of bloe Mimus o red, whereas, bases are bitter snd chisnge e colowr ol
Lhe red llmus o lae, Litmas isanalE! indleator, (irmerte is anolber
such mdicator. Have you noliced that & statn of cutry on a white cloth
becoes redilish-brown whensoap, wiidch & baste in meturr, 15 scrubibed
on 15 1 tums yellow agatn when the cloth ts washed with plenty of
waler. You can also use synthete fwlicators such as methy) ormange and
phenoiphithialem to test for acids anid bases.

In this Chapter, we will study Lhe reaciions ol actds and bases, [ow
acils atid bases cancel ol cach olher’s offects sl many more tenssiing
things 1hal we tse and see i our day-to-day life.

L

Litrnue sotation 1s & purpie dye. which s extracted from liehen. a plant belonging (o
umﬂmmnﬁﬂmﬂwmm and B eomrionly tsed 28 an ndleator, When Uie Hiss
soiution s tietther actdit nor hasie, fts colour Is purpie. Theme are misny other nataral
mlzﬂalr.-ukemd cabbuge leaves, turmerie, nu’lmlred petals of some flowers such as
Hytrangea. Petunia and Eea-mmmwiﬂr:h indieate (o preseniee of ackd or base m h
solution. These ar called actd-base tndicators or sometimes stmply indicators.

Do You Know?




Q UESTION

it hawe el poovicesd wills tiree b=t e, O of Lt conliins
diztifiet waler aml e slher twn sontaty un achlie solutien amd o buode
stlulbon. cougeciively. [T vou are jfivein only red lissis paper. Dose will
vy fdenudly the comients of each test nebe?
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2.1 UNDERSTANDING THE CHEMICAL PROPERTIES OF
ACIDS AND BASES

2.1.1 Acids and Bases in the Laboratory
Activity 2.1

¢ Collect the following solultons from (e sclence labortory-
hybrochlore acid 10T, suiphuric ectd (S50, i acid (HNO,),
ncetic acld (CHCOOH) sodivm hydroxide (NaQ), catcmm
hydroade Il‘u[t:ﬁ-ﬂ L potasam hydrostde (KOH], majinednim
hvdroxide [MGOIIL], md wmmontum ydroade. [NELOK).

J Iﬁﬂndltm:irmhuithnthmmiuﬂmiminwm:hghﬂuﬂu by

wnre and est with s top of e mdieatos shown i Table 21,

C What change m codour did ypu pbserve withiped Btmues, Blie i,
phienoljibthinletn gnd mely] orange sdlutlena for cuch of the
solutions laken¥ .

¢ Mabulate your obsenvititns n Tahle 2.1,

Table 2.1
Red Phenolph- Meihyl
In]n:t.‘lul Iltm_ HIIIIIII -thnlrin CIEOE:
solution sclntion solotion

Thess mdicators lell us whetlwr a substance 1s-acidie or basic by
clinige In tolour. Thers are some subsianees whose odour clianges L
acidie ur baste medis. These sre called olaclory mdicators. Lel us ry
oul some of these indicators.

Activity 2.2

+ Take somn Anely chopped ontons i plastic bag albng will some
strips of chean cloth e up i big Qeghily ard Seave oviermight'
the Tadife: The cloth sidps o mow, be used (o test e aoids and:
lijises,

- Take tun of these elolt strips and cheell thelr adour.

© HKeep them on o dlean strfsee and pul i few drops of dilite 1O
solutisn on one - strp ond pfew dops of ditite NnOH solution on
the allier
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© Now lake smme dilute mnilly esence and dove ol and cleck (et

« Take seme ditute O] sofuiion m oo test ube and: dibate NoOH
salution n mother. Adid o few drops of dilute vantiln ssenee (o
both. teat tibes and shiake well, Check the odonr anee agats and
revord chages I odous I any,

» Simdlardy. lest the change o the odour of cloye oit with ditate 1401
At elthote NrOH solutiots il Tecond your observalions.

Which of these— vanilla, onlon and clove, can be used as alfactory
tndicators on the basls of your observations?

L2t us do some more sctivities to ondestand U chemicsl properiles
of sicdds and bases.

2.1.2 How do Acids and Bases React with Metals?
Activity 2.3

CAUTION: This aciivily needs thummum

+ Sel the apporatiis a5 shown o g 2.1 -
mnmsmmtm“mnm:mmmumhmﬂwﬁlg
few pheces of e grariies i 1. - \
wm&wudmmurmhmﬂﬂ?cﬂmﬂﬁ?

-Fwﬂrwmmmm Soap sofntion.

* Why are hubbles formed tn the wpap m&zﬂ N
wmuhmﬂmmﬂemquﬁm '

¢+ What do you observe? .
-wmmmmmmwn&nmm
CH,COGHL

-mwmmmwmmmmm

ks Lilhe

“Hitsiie] —-
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LEITIRE (i
Tl iule '

Difuts =y ik O :
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i il faiies

2.1 Reaction of sine romudes with difie solptme octd and teing hydmogen
s by bt

Acmits, Bases amd Saits

1%



Note Lhat the metal 1o w above reactilons displaces Tydmogon aloms
from Lhe actds as hydrogen gas and forms a8 compound callid a sall
Thus, the redetion of a metal with an actd can be sumimnarised as -

Arid + Meial — Salt « Hydrogen gas
o v o wiile thie erpsations for the reactions yon have observed?

Activity 2.4
l’liirenﬁ-w*im mmmumm
Md.lml.ulmdunn ml.tummnjmmurrmm
“of the test fube.

’ Iiwm“hnr:ﬂnlﬂmﬂq:unstnhﬁlv@i‘ﬂmdmﬂ
abservilions. =

The reaction that takes place can be wntten as follows.

2NnOH{ngl « Zms] -+ NaZnOfs] +H )
et docaie]

You fnd agam thal hvdrogen 1= ormed iIn the reaction. However,
such reactions are not possible with all melals.

2.1.3 How do Metal Carbonates and Metal
Hydrogencarbonates React with Acids?

thitile flerisel — Activity 2.5
H:Erh— 1l \ o - 1ﬁhmmmmmum“nr
' , N e v odmdn
* Take about 0, Egﬂmmm:
(CHI] : e ﬁ,m; i test tube A and about

RO 1 fest fube L '
« Aded about 2 mi of ditute HC (o both
the test tibes,
. Whil b you observi

-llunugh i mﬂnr i-:ulr.mm;

Catlilie dlidiide g

Calute
Vs Filrme
i

Figure 2.2 | hydroxide solutlon) si= shown in
Passing parborndioede gous FifE. 2.2 s recors vour observitioris
toroigh cadctim faperostds

sy Ly

The reaciions econrring n the above AcUvily are wrillen as —

Test tube A Nu COiS) + SHTag) — 2ZNaCHug) + FLOI) + €O, (g
Test tube B NalCO, [s] « HOlfagl — NaClhyy) « ILOM + COLlg)
{m passtng the carbon dioxtde gas pvolved through e water,

CalH), () + CO, (g — CaCo,{s) + H,00)
[Litme waiEr MWiEe procipmtng)

a0 Selenion



On passing exeess carbon dinxtde the fllowing reaction Bakes place:
CalD0, {0)+ H 00+ CO, (g —=CaHOO, ) lag)
ISekuiEe N WaLer|

limestone, chalk and marbde ame different forms of calchom carbonale.
Allmietil carbonates and hydmgencarbonates react with actds to give a
carmesponding sall. carbon dioxide and waler,

Thus. L reaction can be summarised 4s —

Mrial eroonate /Melal hpdrmopmmesrbormie + Acid — Sali + Carbon duxidde +Water

2.1.4 How do Acids and Bases React with each other?

Activity 2.6

- Tuhmminﬂ.ﬁdﬂmmmmmmnmnﬂtmmﬂ
mmwmmmmmmm

Wht 1 the colour of (he sohudiog?

Add dilsite O soluliof (o e nbove solution drag by g,

is there any colour change for the reaction mixiure?
wmmmwﬂmtmmmﬂmw
ol nn aewd?

. mﬂnmumumnmmemw X

« Does the pink colour of phendiphibalem, reappent?

« Why do you think this bas happened? !

EE BN

W -

In the dbove Activity, we liave obsorved (Hat the effe®t of 3 base &
rillNed Dy an aidd smdvice-versa: Thessaotion laking place s wrilten as -

NaDHan + HCljagl — NaCllag) + H_O0)

The reaction beiween an actd and a base (o give a salt and waler ts
imown as a nentralisationTeaction. in gemeral. a nentmlisation reaciion
van be wrilien as -

Base + Avil = Sall + Wilter

2.1.5 Reaction of Metallic-Oxides with Acids

-

Activity 2.7
- '*ihhznmﬂ,n'gﬁpumﬂ axide m a beaker and add dilate
Eyrockieey] sed sty Sy whie
« Note thie h[lhﬁﬂmwmlﬂilq}pmﬂdlnﬂtm];w
m:lﬂl:'i'

You will notice that the colour of Lhe solutlon bheromes blae-gren
arid e copper oxide dissolves. Tho Blue-green colour of e solution 18
duelo the formation of copper(1T) cidonde o thereaction. The general
reaction between a melal oxide and an actd can be writlen as—

Melal oxide + Ackd — Sall « Waier

Anids, Bases and Saits 21,



Now wiile and balance the edquation for (he above reaction. Sinoe
metallic oxides react with ackds Lo glve salis and waler. similar (o e
reaciion of a basewlth anactd, mcelallic oxides are said 16 be basie oxides.

92.1.6 Reaction of a Non-metallic Oxide with Base

You saw e reactlon hetween carthon dioxade and caldum hydmsdde
(Umewiler [ Activily 2.5 Calciom hvdrosdde. witlch s a base, reacts

wilh carbon dioxide to produce a salt ard water. Sttice this is simiflar (o

e reaction belweon a base and an ackd, we can conclhude thial non-
metallio nxldes ame aoldie in nature,

Q UESTION S

Wiy slimiiil cunl ol sour suisinnees m be ko i lrmess wml conpi

voRsElsT L
Whith min 15 usnlly lli=mlnl wien an uckl eacks with o el ey
Iuntrate =il an cmple How w3l you et lor Lhe presepee of t
(HTER T ol

Mels] compomnl A reoclE with difuie bydrochiono aoud 1o produee
eflerve=cence. The jiis svalverl sximgmibihrs a-burming candie. Wrild a
Imblineed chemical equation. bor e teaction if ofe of the compomntids
firrmsetd 18 ealchien chiloride.

&l

2.2 WHAT DO ALL ACIDS AND ALL BASES HAVE IN
COMMON?

In Secilon 2.1 we Have seen thal all aclds have similar chemiesi
properties. What leads (o Lhis stmifartty tn properiles? W saw in Activily
2.1 (Hat all aclds generate livdingen gas on reaciing with metals, so
Iivedrigen seims to be commen (o @l aetds, Let s perfarm an Activity Lo
Inviestioa le wholher all componnids contaiintng bydmgen are actdie,

Activity 2.8

'-nu_ru=;||};|_m1—*“"'” ~ Take solutions of gluose. alcahol.

'—"“"‘“' bveirpechiloric scid, smilphinne aold, ete
' thununlhmamk.mﬂ[ﬂmﬂ: curk i,

o 100 mL beénkes.
e——— Ftraliiy L Eﬂmuﬁwmmﬂii:’ml?mﬁﬂn
¥ ] ll:m.lghn » el s, ns,
sl i E{, .
sl ¢ Now pour some ditote HO w de beaker ami
-———'I'n[u:; 14 ;‘:ﬂﬂh wmmm l.ﬂ g
sailin b ¥ £ = i
——nbber . wifrldnym obstrve?
vtk * Hopent Ihe experiment separately with
re 2.3 and alcohol solutions, Wiat do you
Acid soloiion fn maler nharrve now'!
coridiets elecirictty « Dok the bulb g@low in all Ciases?

g8
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The bBnll will siarn glowing n the case ol adds, as shown in Fle 2.4,
Bl you will observe Hhial gliveose and aleohol solutlons do not condied
oleciricity. Glowing of the bulb indieates (hat there Is a low of eleciric
currernt througlt the solutton. The electne current 18 carmied thirough (e
acidic solution by lons.

Actds contain H* jon as cation and anton such as €1 in HCL NO, 1n
HNO,, SO2 InH,S0,. CH.COO i CH,CO0H, Since lhl‘t.ﬂ!lt'ﬂ'l[ll'l'.'st‘m ine
au:.’r.s Is H‘ thm sugl.'st.b thatl acikds ]:rmr.hJLr- bydrogen lons, Hfad), in
salutlon, which Hr‘ﬂﬂpuﬂbﬂ}le {5 Lhiedr aeilie properties,

Repeal the same Activity nstig alkalis such as sodbum bydredde. caleium
brvdimectdde, ele. Whal can you coriolude from (he results of this Activily?

2.2.1 What Happens to an Acid or a Base in a Water Solution?

Do actds produre tons only 1z aqueons solution? Let us test tis.

Activity 2.9

 Thake aboul [Tg solld NaCl B a ckom ad

Wi fif

Py
tes| tl#l'l!' Eﬂlﬂ set ihe arnies oS e T
E'm m mM ]IF "PE ;illili\l'ﬂllrlhll
o Al same concntrated sulphinmie st to '
e lﬁ!ﬂ inbe. P by ol wif it
. mmmmubmmkmmngmmmg: 5 _
out of the dilivery lube? . ﬁ
- mmﬂwmmﬂmﬂ! F Tz Tl
and: wet bhse Himus paper. v Aol i
. luwhﬂ:hmduuﬂmn:mumuhmm: VHam
colour?

. mmmmmmmmm )
vou mier about the apidie chareeter of- )
LU Hngp :
) HC selution?

Lyl hitw (e
calunn titiris

Figure 2.4 Froparation of HO gas

Note to tenchess: llfl:lurdtum:hhtyhmunl vou will liawe Lo puiss’ (he gos produced
thiroisgts ) Wi Lummmgumﬂwmmmﬂmnm Iy dry the g

This experimen! suguests Ut hyrirogen tons tn HEL are produced
i the presence of water, The separation of He lon fram HCl molecules
cannol ocour in the absefice of'water.

HCL+ HO—-HU +O1

Hydrmogen lons 'cannol extst dlone, it they exast alter combining
with water molecules. Thus livdrogen tons must always be shown as
H*(z) or Nydromtiom lon (HLO7).

I + 1,0 = 110"

 We have seen that ackds give H,0° or H(aq) ton i waler. Lel us see
whial lappens when s base ts dissolved o waler

MaliHfs) _ U= Na®jag)+ O fag)

Acuts, Basns amd Saits



KOHp — 1101 )= OH (ag)

MalOHLIsE =2 Mg iagh20H (ag

Bases generaie liydromdde (OH ] 1ons i waler: Bases which are soluble
mrwater are called alkalls.

Al bases donot dissolve o water. An alkall is a base Lhat dissotves Inwater. They
are soapy fo touch. bitter and corrostve. Never taste or fouch them as they may
rause harm. Which of the tmses in the Table 2.1 are alkatis?

Do You
Know?

L4 -

Now aswe have fdentifed that all acids gonerste H{ay) and all
bases generate OH (aq), we can view he neulralisation reaction as
fnllows—

Arkl +Hise— Sall + Waler
H|X+8|(0H — MY+ HOH
Htan) = O tan) — 1L,O()
Lt s see w1 tvntved whicn witler s mmted With an acid or 2 base.

Acﬂwhy 2.10

. '~‘1‘ﬁ!n.'-5HI:memH,II1nhmhl:

Add o Tew drops of capeentrated H50, to # and swird the
T

Tesanel e Bose il Uil Denet,

15 theve @ change in Iﬂﬂﬂlﬁm‘f

It this ﬂpll'fﬂ'mlfﬂf Iﬂmﬂw
ﬂmﬂﬁr above Activity will sodium hydroxsde peflets
ﬂilﬂ'ﬂfﬁ manmd}m-nlﬂumﬂm

Weirmrg sige clisplaned
@ containers containing
conreTibrmlis] aotefs ferad

L

 w e

The process of dissolving an actd or a base i water 1s a lughlv
exolhermic one. Care mnsl be Giken while milxing convesitrated e
et ar sulphivirie actd with water: The soid thust always be added slowly
o waler with conistant stirring, I water is added (oa contentrated netd,
the heat penerated may cause (e nixture Lo splash oul sl cause bms
The glass contafner may also break due to excesstve local heating. Look
otll for the wiorning stn (shown (n Flg. 2.5 o e can of concentraled
sulphiuric ack] and on the bottle of sodium hydmodde pellets.

Mixine an acid or base with waler resulis in decrease in the
Comeentrilon of itns i,Hlﬂ‘ﬂ_‘.I}{ | per urdl volumie. Suchi a process s
ralied diluntion and the acid or the base is sald 1o be diluted,

o4 Selenion



Q U ESTTI ON S

Why do [ICL TING_ etel shiow aikiic chnmmcters 00 pieous. soliibts
whifie meturiions of compounds e aleobol ood glocese do ot show acidic
charuei=T

£ Why ipes o aqueras solatinn of anc echd romdhuc!. elecinicity?

a Why do= dy HC gas mt chamnge dic cofour of the ity Hinmss papes?

+. Whitle dtlodibng dn achd, wihy 6 ) recotmmended (linl e achd allaoild be
addest (o woler aod not wopter to the pold?

H] Hose 18 the convettmmtion of by (s FL0 affecied wihet o
soiutton of o pcld ts ditoted?

a8 How B e conenntzntion of hydrexide lons (O ) affecied when express

levse t4 chissndves) in o sohillm of sodium yebroode

2.3 HOW STRONG ARE ACID OR BASE SOLUTIONS?

We know how noid -base tridicalors can be ased (o distingnish Detwein
an ackd arel A base. We Have alss leamid 1o e previous sectlon aboul
difutton and decrease in concentratton of 1 op OH 1ons In solutions,
Canwe quaniitatively ind the amount of these Wans present na solubion?
Can we judee how strong a gvien acid or base 1592

Wi can do this by making use of a antversal indicator: which 1s a
mixtore of several mdicstors. The umiversal mdicator shows dilferent
cedours at different concentmations of hydrogen tons 10 a solition.

Ascale for measuring hydrogen lon conceniration na soluton, called
pH scale has been doveloped. The p in pld stands for"paiéns in Germain.
meaning power. On Lhe pH scale we ean measure ]:i-H genterally from
0 fveryacidic) 1o 14 very alkaline). pH should be thought of simply as a
prtr e whieh idicates U actdic or basie nature of & selution. Higher
Ui hydrontem lon concentratlon. Iowerts Lhe pHvalue.

The pH of i neutral selution 15 7, Valuesless lhan 7 on the pH scale
represenl an actdue salution, As the pH value inereases fmm 7 (o 14,1
represents an Increase o OfH- lon conoentration in the solution. that is,
increase i he strengih of Alkall (Fig. 2.6). Generally paper impregnated
with the universal Indicalor s used for measuring pH.

Kl
T ik e WL rechig ¥ Phpmdar L wanrea gy

i = - * I
|-' - ——— e imdssamwe e

--------- - -

e T e el it -
= ..-+-.d|--|-r""' ml
3 o
vespe w11 tom coucpntrailug 1 = Theorvmse i wn ggmeeritmiun

miﬂ Viriation qf ptl with the change o concenimition of 11 (g and OH {mg) fons
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Activity 2.11

¢ Tesi the pH o values

Teble 2.2

Colour of | Approx- | Nature of
pH paper| -Imafs |ssbeisnce

| pEI velas

£

of -solulions given 1o Silfim (befire Himl
Tahle 22 2l
Reeond vour observaliak. ‘2 Solva (after-mead)
Wil ts thie pature of cock: ¥ | e b
substanee on the basts of £ DAL e
verur ohservinkions? 4 Colourless werabed
-

5 Cummot Juice

5 Caffee

7 Temnio juice

A Tap waler

8 1M NaOll

10 IM T

1 T i

Cinaimn Lermerm froms= P wiainr il Soilinm
faii= |t k) Erevimd f1ast (e iz lyilzeiide
LI TS B V41 L1 sieleil bk

ianoms L

Figure 2.7 pH of some: common subsiances shown on a pH paper fcolours areonlyg a rough quided

26

The strength of acids and bases depends on the pumber of H* jons
and OF o5 produced., respectively. Hwe fake hydrochlone acld and
acctlc ackl of the same conceniration. say one molar, then tese produce
differenit amonmnis of hydrogen lons. Acids that give rise to more H lons
are sald Lo be sirong ackds. and acids that give less T lons are said (o be
weall acids, Can yon now say whal weak and sirong bases are?

2.3.1 Importance of pH In Everyday Life

Are plants and anlmals pH sensitive?

Our bordy works within the pH range of 7.0 1o 7.8, Living organtsms can
survive only in & namow range of pil change. When pil of Tain walor 1s
less than 5.6, 1t 15 called actd min. When actd mim fows o the rivers, it
iowers the pi of the river water. The survival of aquatic e in such rivers
becomes difionlit

SCIEH0e

i e



Aclds in other planets

Do You
Know?

sulphnsic actd. Do you think lifc can exist on this planct?

The annosphiers of venus 15 made up of tck wlhine and yellowish conds of

What s the pH of the soll in your backyard?

IManls roguine 4 spectiic pil ratige for thetr healthy growth. To ind cul
the pl regquired for Lhe healthy growih ol a planl, you can collect Uie soll
frotn vartous places and clicck Uie pH b e manner described belos
Aclivity 2.12. Also, you caiy nole dowti wilel planis ave growing tn the
region from which you have collecled Lie sofl.

Activity 2.12

Pl abowt 2 508 In @ test tebe and sdil 5mL wator 1o 1t

Shiake e contents of (he test iubse

Filler (e contetits and colléed the fimite i s lest fube

Check the pH of s fiirate with the help of oniversal
mdlmlm'pnpa‘

« Whilt can you coteiinde about the Wl soll plifor the mrwm of
plands m your reglon?

PH in our digestive system

It 1s very inieresting (o note that our stomach pmduces hydrochloric
ardd. It helps o the digestion of food withiout harming the stomach,

During indigestion the stomach produces oo much actd and this causes
patn and tmitation. To gel rid of s pam, people use bases called
antarids. OUne such remedy mis! have been sugeesied by you at the
beginming of this Chapler, These antactds nentralise the excess acid,
Magnestum hydrxide (MiE ol magnesia), a mild base, ts often nised lor
Hits parmpuose.

pH change a5 the cause of tooth decay

Tooth decay staris when the pH of the mouth is lower than 5.5. Tooth
ermel, made up of caletum Dydroxvapatite (s crystaliine fomm of calcium
phosphate) s Lhe hardest substance In the body. 1 does not dissolve In
water, bul 18 cormded when tie pH in the mouth s below 5.5, Hactera
presenl in the mouth produce acids by degradation of sugar and (ood
particles rematning in the mouth aller ealing. The best way (o prevent
this s to clean the moih aller eattng fosd. Using toothpastes, which are
senerally baste. lor cleaning the leeth can nevlralise the excess achd aiul
preveril tootly diszy.

Self defence by animals and plants through chemical warfare
Have you ever Deen stung by a homey-bee? Bee-sting leaves an ackd
wlilcly causes path and lrflalon. Use ol a mild base ke baking soda
on e stimg ared glves elied, Stingthe ludr of niddile leaves geet
methanolo acld cansimg burning patn.

Acmits, Bases amd Saits
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Nature provides neutralisation options

Nettlo Is a herbaceous plant which grows m the wild. Its leaves have stinging batr,
wiu::h cause patmiul siings when touched accidenlally. This Is due to the methanale
artd secreted by them. A traditlonal remedy s mbling the
area witl Lhe leal of the dock plant, which often grows beside
the me(tle tn (e wild. Can you guess the mtnne of the dock
pISHI?:S0 pixl tme you know whal (o look out 1or I vou
TR ferch @ nettle plasil whitle treddiing. Are vou awar
\ | = of any other effective tradittonal remedies for such stngs?

Do You Know?

-

Table 2.3 Scme nalurally occurrtng arids

o ——

‘Sotr milk [Curd) )
E— “Tartiirie weid Ant sinig

Q U E $/4 ONN'S

L ¥ You fmve w0 solEioos: A ol B The pFL of solaims A s 6 ol pIl of
aomitom B 1a 8 Whirh solmtign hns wore hoedragss #m omormtmiion?
Which al thia is acklic aml whdeh ong s base?

3 Wil effeet dioes (he cocen en e of H )l bre lone an Ue aadan of e
atdutlom’?

3 Do lmsle sdotims glsn fave k) s Py tlen why are Usse lasie?

i tInder whal soll complittan do yon think & tamer woulld toat the sodl of his
Heldds wtthi guick ltme ealetum exule) or slakisd Ume (calebym Ipadreziile) o
chalk [calitlum carbiorule]?

2.4 MORE ABOUT SALTS

I the previogs sections we have deen the fomation of salts during
varous reactions, Let us aiderstand more abowt their preparation,

2.4.1 Family of Salts
Activity Z2.13

¢ Woite the chemienl formuine of the salis pven befow,
Patassinim sulphate, sodium sulphate, calctum sulphate,
mugneaoam sulffhate, copper sulphate. sodiinm cliloride, sodmm
tirinte. sodium cirbonnle nd pmmmomiom chilsoide.

28 SCIMen



© Hentity e actils and bases from which the ihove silis may be
obiated.

= Halis having the samp posithve or pedative mdicals are said to
belorg: to-a Buntly,  For exanple, K0l and NS0, belmig o e
family of sodiim salts. Sunitarly. Nottaid KO beloog to (le Smily

of chlonds salls: How mony families can you kdeniify wmong the
salts gven o this Activity®

2.4.2 pH of Salts
Activity 2.14

« Collect the following sall samples - Sodium chioride. pothssiom
ntirate. plumimiom ohloride. dnc sulphoie. copper salphate.
saltum seetale. sodinm carbonate and sodinm bydmpencarionste
{semn siher salts svinlable can abn be taken),

« Check thedr sty o water fuse disttiied water only).

« €heck the action of these soliltons on Iitmbs and find the pit
st pii paper.

o Which of (e malis are ackhie, lasie or neutraf?

- hﬂlnﬂ‘}*ttmnrﬂu'bnﬂmuimﬁmnthﬂﬂu

*  Report ywyr observations m Table 2.4,

Salts of a strong ackd and a strong base Table 2. 4
are netriral with pH value of 7: On the other
husnid, salts of & strong ackd and weak base Acld used | Base msed
are artcdie with pH value less than 7 dd those
of a strong base arid weak acktlare basic In -1
nature, with pll value mone than 7. | 5

2 4.3 Chemicals from Common Salt

By now you have learnt that the sail formed
by thie combiiution of hydrochlore ietd s
soilium hivdrosdde solulion is called sodiim
chiorde. This 1s the salt that you wse th fiuxd.
You must have observed in Lhe above Aotivity
that 1t 15 a neutral salt,

seawiler comfatns mamy salls dissalvedd
tn 1. Sendtvmm chiortde 1s separsted from ese
salls. Deposits of solld salt are also found In
several parts of e world. Thess larg crystals
are often brown dud Lo tmpurittes, This is
called mok sait. Feds of rock satt were formed
wlieti seas of byvpone ages dricd ap. Rook salt
Is mined ke eoal.

Yom mst have heard about Mahatma Gandhi's Dandi Marche Did
you know that sodium chloride was such an important symbol tn opr
striggice for ireedom?

Acuds,; Bpses amd Saits 1)
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Common salt — A raw material for chemicals

The cotrmon sall thins obiained 15 an lmportant raw niaterial [orvanous
materials of datlv use, such as sodium hydroxide, baking soda. washing
soda. bicaching powder and many more. Lot us see how one substance
ts usedd for making all these differon| substances,

Sodium hydroxide

When clectniclly ts passed toough an aqueous soluflon of sodinm
chiagride {called brine). #l decomposes (o form sodihvm hydroxide. The
process 1s callod the chilor-atkall process becigse of Uie products formed-
chlor for chlvrine and atkall for sodiiom hytdroxdde.

ANaClfarg) +2H 001} — 2ZNatiH {arg) = CLg) + Hig

Chilorini gas s given off al the anade. and bvdrogen gas at the cathode.
Sodium hvdroxde solutlon s [ormied near e cathiode. The hree
products produced tn this process are all usefnl. Figure 2.8 shows the
different nses of these producs.

il =

RS | Hs
1 [Fuels imargarier, s
I ‘ g Jerillieesad
L]
s |
J
L}
L]
'
.
i
] — B ot mmimg
t ——« NuDH
!1 =il pe— =
_“H_:I "'["-' [Pt b, ssgin s
i L Th - Fld i H
Lo ' el Eete, et b
r" P wrtbeanl filarend
i
F|
Mrmimans

Flgure 2.8 Imporicrt products from e dhilc alkol fnocess

‘Bleaching powder

You have already come to know Lhal ehiorine s produced durng he
elretmobysis of agqueons sodnm chilorde fbrine), This chiloroe gas 15 used
for tlwe mammiael ure ol bleachitng powder. Blesclittip powder ts prodideed
by the action of chilorine on dry slaked lime [CajOH),|. Bleaching powder
Is tepresented as CoOCL. though the actnal composiiion 1s quite
DOTPITX,

CalOH), + C1, —= CaOCL + H,0

SCIEH0e
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Bleaching powder Is used —
0 for bleaching cotton and nen i be texttle mdusty. for bleaching
wiod pulp in paper fEctories and for bleaching washed clolhes
I daundry;
i1l -asan oaidising agenl i many chemical Indusines; and
fitl) tomake donkmg water free from orms.

Baking soda

The baking soda ts commonly used o the Kitchen for making (asty crispy
pakoras, ete. Soamettmes (L 1s added for faster edoking, The chemieal
name of the compourkd is sodium hydrogencarbenate INGHCO ), 1L 15
produced wsing sodivm clieride as one of the rmw materials

Nl + HyO + 0y + NHy — NH,OL # NaHOO,
(e {Sewinnm
chilostk hythropersirboiiles)

Pd you check the pH of sselium Ivdrogencarbonate tn Activity 2. 147
Can you correlate why I can be used Lo neatralise sn scld? 101s o oild

non-corrosive basle salt. The ollowtng reaction takes place whon 1His:

heated during cooking -

INGHON, —E2 5 Na 0O, +H,0+C0,

=atllinin e ifiin
tvilrogetenrinmuiel  carbartnle)

Sodinm Nydropetcarborale lis gol vartous ases 1 e housitiold.
Uses of Baking soda
() For making hiking powder, which'ts a mixtiine of aking soda
[solinm lydrogencarbonale) and a mild odilne actd such as
Lartaric acld. When baking powder Is heated or mixed tn waler,
the following reaotion uikes place —

NaHCO, + 1 o (G0, + IL0 + Sodmm salt of achd
Wrom Eny wil]

Carbon dioxide produeed during the reaction ean cause bread or

cake (o rise making {hem sofl and Spongy.

) Soditum hydmgencarbonale s also an ingredient i anlactds.,
Betng alkaline. (L neuimilses exorss nedd 1o the stomach and
providesTeltef,.

) I is dlso ased t soda-acil Nre extngdisiiors,

Washing soda

Another chemical that can be oblained from sodiiim chilonde is
Na, OO 1010 (washing sodal. You have seen above (hat sodium
carbonalie can be oblamed by bieating baking soda: recrystallisstion of
socliim carbonate gives washing sodie 111 also @ bashe salt.

M, OOy + IOk ->Na, O, JOH O
(=M Eum
CEITEHED
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What does 10H,O signdiv? Does (8 maks Na CO, wet? We will address
thaks epoestion i the next section.

Sodium carbonale and sodium hydrogencarboriate are useful
cheimilcals for many lndasirial provesses as well,

Uses of washing soda .
(1) Sodium carbonate (washing soda) 15 nsed 1o glass. soap and
paper indosires.
1) 1ts wsed i the manufactune of sodbam compotmeds such as bormx.
o) Sodium carbonate cdn be used as a cleantng agent for domestic
purposes.,
() 1 ds used] for removing permaiond andness of waler,

2.4.4 Are the Crystals of Salts really Dry?

Activity 2.15

Akl of letus - Lﬁl;?h'wﬂmmmmk
Teditig talie

* What Is the eolour of the copper
VWivver deopers mtphnll‘! ﬂﬂu' ! ﬁ
Tippe s miifphinls oywings & mw mmﬁf lh‘l:lph'll tl'.l “.II"

__ bollng tuhﬂﬁllﬂﬂtn haive these come

from?. .

- mutgnw;ﬂ witler on the sampile
of t:npllﬂ' wsulphile obismed biter

Wit a0 you observe? 18 the biye

Hn;r ol copper m!phntr resstoned?
Figure 2.0 Copper sulphate orystals which seem (o be dry contaln water of
Remeritig wedes ervstaltisation, When we heat the erystals, this water ts removed and the

wf erystalltsation sall tums white.

Irvou motsten the crystals agatn with water, youwill find that bue
colptr of e cTysials reappears.,

Waler of coysiallisatton 16 the Oxed mumber of waler molecules present
i one formuds untt of a sait. Five water moleciules are present in ome
farmuli anit ol copper sulphate. Chemiteal formula for hvdrted copper
silphiate 18 Cn SO, BILO. Now you would be dble to answer thie gquestion
whitther the molecuale of Na, GO 10,0 s wel.

Omne other salt, which possesses waler of crystallisation is gypsum.
it has two waler molecules as water of cyrstalisation. [t bas (e chemitcal
formuta Cas0, 28,0, Let us ook tnto the use of this salt.

Plaster of Paris
On healing gvpsutm al 373 K. 1 loses water molecides and becomes

1
caleium siphiate hemihwirate (CaS0 . 2 H,0 ), This 15 called] Plaster of
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Parts, the substance which dovtors use as plaster [or supporting
fractured bones In the Tight position. Plasier of Paris 1s a white powder

and on mixing with water. Il changes o gypsum onee again giving a
lurel solid miass,

Casil, ; 1,0 *J;H.,T.‘l 3 Gy, 2H,0

(Flisler of Parisy et

Nolo thal only ball a waler moleoule 1= shown (o be attached as water
aof crystallisaifon. How can you get halfa witor moleoule? 1 s written in
this form hecayse two formula vnits of CaS0, share one molecile of
water. Plaster of Paris is used for making toys, malerials for decorailon
and for makimg surfaces smooth. Try 1o find out winy & caletom suiplite

emibivdrate called ‘Plaster of Pans'?

Q UESTION S LLU

Wihat. is the ocommoen uane of the compeasud CaCLY

Nume the substomes winch oo revimem st chlimine vickDi bleetang
P

Narne (he saihan compgarned which b ussl Tor sollentpg. hasl waic

What will happen o a solution of spdimm hydmooasbomiie s beated?
Gitve e ezpmtian of e feaciion Hnolved

Wyile an cgubbion to sbew be senciion Letween !‘tuﬂl:r of Paris anl
wnier

Acuts, Basns amd Saits

Actd-base indiilors are dyes ar mixtures of dyes which ane used Lo mdicate the

presence of achds and bases.

Actidie mature of a substance s due (o the formation of Hug) tons i sulution,
Farmation of OH (i) fuhs i1 solubiot ts respansible for the basie nature of
substance,

Wlumﬂﬂal:lt!nmclﬂmm a metal, hydrogen gas 1s evolved and a coresponding
=alt s farmed.

Whetia base reacts witha metil, along with the evolition of hydrogon gis a salt 1s

formad which has a negative ion composed of the metal and oxygen.

Whenun netd reaets with 4 medil carbonate or metal hydrogencarbonale, it gives
the corresponding sall, carbon dioxide gas and wates.

Actdie and basie solutions n witer conduct elecimolty becanise they produce
hydrogen and hydroxide ions respectively,




= The strength of an acld or 4n atkall can be tested by using a seale called the pH
seale (0-14) which gives the measure of hydrogen lon conceniralion tn a sohitlon.

= A nouiml solulton has a pH ol exactly 7, white an acldic solntion has a pH less
than 7 and a baste solution & pH more than 7.

»  Living beings carmy oul thetr metabolle activities within an opimal (i range.

= Mixing conoenirated actds or bases with witer ts a ighly exothermic process.

= Acidsand lases nentmalise cach other o fonm corresponding salts and wiler

= Wittor of crystallisation s the fixed number of waler mojeeules present in ane formtilks
it of i salt.

s Sulix have varioos uses in evervilay e snd in ndusiries

L A solution turns red Uemus bive, it pi s likély to be

@ o1 (b 4 (1 5 10,

2 Ammmmwmmummmmmm
The soliition contuns |
() Nari (b HCT S T R ]

3. 10 mL of a soltitibn of NaOH 18 fount Lo b ummﬂmymmmnmlw smLof4
given solulion of HCYL 1T we take 2L Ol Lhigs S satition of SAOH, (he amotnit
HICH sofution (the same snim’ﬂ‘m?isln-!mﬂ;ﬁ;um b mestriiese 1 will b

(a) 4mL (bl S mk ©f 12mL (] 16 mL
g, 'Wht-'th-l_'l'a_ru: o thie HIOWINE types of tidicines 15 used for frésting digestion?
ta) Anihiotic
) Asisigenic
e Antactd
'Id; ﬂn.'umﬂw

5 Wrte word ﬂ{ﬂillm]snmimﬂﬂ hatanced equations for the eaction taking
place when—

) diate sm;ﬂqm'k. actd redcts with e grioinles,

(h) dthute hydmchlorieactd reastswith magnestim rbbar.
fe} (ltivite stiphure ackl reacts with alumbnifom powdor.
(¢h) dipﬂti‘ hydrochioric actd reacts with tron fiings,

. Comptiimds sich as aleohols aned ghicase aldo contiin lydrogen bul are not
calegnrised as ackds. Deseribe an Activity lo prove 1L

7. Why does disttited water it corducl electncoy. wheTeas ratn water does?

a8 SCIMen
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.

8. Wiy doatdds not shiow sctdic behaviour i the absence of wiler?

q,

10.

] 5

12,

13

Five salutions A.13,C.D and £ wien tested with untversal tiidicator showed pH as
41017 and 8, respectively. Which soiution is

fa) meutrai?

(b) sirously allaltn?

(& smumly acidic’?

) weakly acidie?

1 weakly alkatine?

Arrange Lhe pH in increastng orrer of hydrogon-lon concentrtion.
Fpiuil fengths of magmestin rbbons are laken in tes nibis A rd 1.

=H'!-'.lﬂif'ﬂ 15 added 1o test fube A, while acetic actd mmlﬂmm (et

luhnﬂ.ﬁmmuumd:mmmmhn taken lor both theasihs are same. Lmﬂudxlmt

Fresh ml‘lkhasnpﬁ of 6. Huwdnguu lhlnkﬂmpl{wﬂ]dtanmms 1 tllEI'tElll{n
curd? Explatn your snswer. !

A milkomnan adds a very small amount of baking soda to fresh milk:

fal wmmm-mwmmmmmmummw
b Wiy does this milk tuke a long tme (o sel as cusd?

Paster ol Parts should be stored tn Hmnr&pﬂllfm Expialn why?

14 Whaltsa mmﬂzusatmrmﬁmffﬁjmﬁnmmyﬂm

15,

e two tmportarit uses of wishing sodid and haking soda.

Acuds, Bpsns amd Salts

Group Activity

(I} Prepare your own indicat

Crush beelront 103 mortar,

Add stlietenit water (o obtain the extract.

Fitter the nxtract by the procedure learnt by you in eartler classes,

Colleet the Mirate to lest the subslances you may have lasted earlier.

Armange four testiubes i a test inbo stand and label them as ABLC and T Pour
2 ml eaclvofl lemon juice soluton. soda-water, vinegar and balanyg soda solution

i them respoctively.

Put 2-3 drops of the beefrool extract in each test tube and note the colour changs:
i sy, Wrile your oliservition i a Tabie.

Yo 'van prepare tndicators Ly osting olther natural matesals Hke extracts of red
cabbage lesves, eolounsd petills of some Nowers such as Petinta. Hydmngea and
Geramiim

as




{1} Preparing a soda-acid fire extinguisher
The reaction of actds with metal hydropentaronales s used 1n i fire extingubshers
which produee carbon dioxide.
»  Take 20 mL of sodium bydrogencarbonate (NaHCO,) solution tn a wash-boltie,
L mﬂn tgmttion iube coniainimg dilute sulphoric ackd m the wash-bottle
¥z 2,10}
Close the mouth of e wash-botie.
Tt the wash-bottle so (hat the ackd from the gnition tibe mixes with the sodiom
iydrogencarbanate solution below.
You will notice dischangn coming out of the nozsle.

Direel Hits discharge on a uming carndle. Whalt happens?

Thmrrmt ——

/

Whasls-Hrthe ——F
(AT TITNEE—

t':’-lll-wtsuurhunr —]
uapd

B Skt - :
Inlrrgermarbasalr [

|

Figure 2.10 mmmudwmmndmﬂ:mﬂk extel suspreded o m seosh bottke contamimg
sodtiom hydrogemearbonate. (b) Discharge coming out bf the note )
"
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