After studying this chapter, students will be able to:

e  Explain that salts are ionic compounds formed due to electrostatic attraction
between oppositely charged ions (in which the positive ions come from bases and
negative ions come from acids)

e  Explain why at STP salts are solids with high melting points.

e  Describe that under normal conditions, ionic compounds are usually solids with
lattice structures.

e  Explain why the molten and aqueous solutions of salts are good conductors of
electricity by making reference to the idea of mobile ions

e  Describe the general solubility rules for salts. (these are:

(a) sodium, nitrate, potassium .and ammonium salts are soluble w0

(b) chlorides are soluble except lead and silver S\ I"-:'_':.i-j‘."x JAEN

(¢) carbonates are insoluble except sudmm potasmmwlqd amfﬁomum

(d) hydroxides are lﬂSD]Uhi&ﬂXﬂEpl EQ@,U it P\pl;isbtum ‘Ammonium and calcium
{Pﬂﬂ,la“}’} __".' '-II 0 \ I". \ I.I'- § ":"'H_J ¥

e  Describe the prepa p::[n Eepwhtmn and purification of soluble salts by reactions of

acids with alRmf f tration), excess metal, excess insoluble base, excess insoluble

carbonate.

Long Questions prepared in the light of new Examination Techniques
(Kknowledge, Understanding, Application, Analytical & Conceptual)

18.1 Arrangem_ents of lons in Salts

18.2 Melting points of lonic nnmpnund&

Q.1: (a) What is neutralization rear:tlun? Give Elamniez,a N I AR

Ans. Neutralization Reaction: s f‘-ai ) WAL - L

When acids react with hasx:g;wan all&a,hs -salts and water are formed. This reaction is
called neutralization reactisnl] .
For example: Sﬂd!ﬂlﬂl hyd I"(}def: an alkali, neutralizes hydrochloric acid to form sodium
chloride and wates.

Equation: NaOH +HCI , ——NaCl,  +H,0,

fog )




(D) Uetine sail. How saits are formed?
Ans. Salt:

A salt is a chemical combination of positive and negative ions.
Role of Electrostatic Force of Attraction: These op snclxnw
together by the electrostatic force of anﬁ;:@ m%@ﬂﬁﬂﬁ )'“ﬁf?
bonded together by the c[ectrnstaﬂc%
Strength of the Attraction: _ | \\\\ A

The swngtwml n depends on the following factors:
e  Magni of the charges e  Distance between the ions.

Q.2: What is crystal lattice? Explain the formation of sodium chloride crystal.
Ans. Crystal Lattice:

The oppositely charged ions in a salt arrange themselves in a regular and repeating
pattern to give a three dimensional network called a crystal lattice.
Properties shown by the ionic compounds:
_ The properties shown by the ionic compounds are due to the preserve of this
ordered structure (crystal lattice),
Under ordinary conditions of temperature and pressure the ionic compounds exist
as crystalline solids. =~

Formation of sodium chioride crystal: , A

- = =l

In sodium chloride (NaCI} each sndnum | :1’;} AT oz (e

s}l@i H:n bonded

arged ions are then

surrounded by six chloride ions and cd(:h E

ion, in turn, is surrounded by sf \ss;-dium lgqs\:“ ' O{:I‘

These ions.are arrgn ﬂfﬂ:ﬁ the'rystal lattice L ) O Na'
having the stlgf ? -centered cube.

e  The bigger chloride ions are present at the

corners and at the centre of each face of the

cube, while the smaller sodium ions occupy the
edges of the cube. Crystal lattice of sodium chloride

Q.3: Discuss why the melting point of ionic compounds are generally very high.

Ans. Strong Electrostatic Forces of Attraction:

Since very strong electrostatic forces of attraction are present between the ions
within a crystal lattice, a significant amount of energy is needed to break these forces.
This is the reason that the melting points of ionic compounds are genera]ly very high.

Explanation:
During the process of melting the atn-actwe fnrc:s m&”ﬁ@ﬁq@@ﬂet the ions
move freely. . Y
The melting points of i ¢ on the charges present on the
lons and their sizes. Higher ch g a\qd It ion sizes lead to stronger attractions and
hence the higher melting pbintso ;

1‘*"‘U‘\LI e




0.4: Why lonic compound do not conduct electricity in solid sta_terbutmm state

and when dissolved in water they uunduqt Emﬂmﬂﬂ (< Vo=

Ans. lonic compounds in Solid state: W0\ |
lonic compounds do not conduget, tiﬁtﬁmny in solid state. It is because, in the solid
state ions are held toget [by|su*mtg forces of attraction, they are not free to move and,
therefore cannot conﬁ\.lljct ‘electricity.
lonic compounds in Molten state: Inoic compounds start conducting electricity in molten
state. It is because when ionic compounds are heated to their melting points- their ions
became free to move around and hence start conducting electricity
~ lonic compounds when dissolved in water :
Inoic compounds also start conducting electricity when they are dissolved in water.
It is because, when ionic compounds are dissolved in water, the forces of attraction
between ions break down and the ions are again free to move independently.
lonic compounds - As strong Electrolytes: lonic compounds serve as a strong electrolytes
because they dissociate completely into ions when dissolved in water.

Soluble and Insoluble Salts @@'}"‘fiﬂﬁ

Preparatiﬂn of Selublie Salts
0.5: Describe which salts are solube in water.and which are insoluble.

Ans. Factors Effectin ‘y hg's pmw‘*m Salt:
Several factors eéhhe solubility of a salt including:
@ Thenaturcofsalt e  The Temperatire

Soluble Salts: Soluble salts include: .

e All sodium, potassium, and ammonium salts.

e  All metallic nitrates.

e  Most chlorides and sulfates.

L]

®

Hydroxides of sodium, potassium and ammonium.
Calcium hydroxide is only partially soluble in water.

insoluble salts include:
e  All carbonates with the exception of carbonates of sodium, potassium and
ammonium.

e  Chlorides of silver and lead. . \ AN
e  Sulfates of barium and lead o A ,ﬁ x ﬁ M N ';_,_;. i
e  Beryllium and magnesium hydmmdﬂ RO REAY

The following table shows L:hma:ltqmﬁ f-:}rjhe m]ublltt} of‘ salts in water.

ity of salts in water

e R ll

Salts of sodium, potassium and
ammonium and all nitrates




Chlorides, bromides and iodides _Muﬂ sniuble 1] Silver! (1)
Sulphates E Y .H' “Barium, Lead(ll),
= T\ I”n i;\\““ Calcium
Carbonates :1\ '\'Sﬂdﬁ[lh iPotassium, Ammnmum Most insoluble
Hydroxides . .Jj “‘.ﬁd&mm Potassium, Ammonium, | Most insoluble
EN N
‘\*fl‘ Calcium (partially soluble)

Q.6: Explain the preparation of soluble salt.
Ans. Reaction of water soluble Acid with water soluble Base
Titration Method: This methed is also called a titration method. It involves the reaction of
a water soluble acid and a water soluble base.

The acid and base are selected depending on the nature of salt which is to be
prepared.
Preparation of Soluble Potassium Nitrate:

For the preparation of soluble potassium nitrate, appropriate volumes of potassium
hydroxide and nitric acid are made to react together in a conical flask.

Chemical Reaction K, ﬁ"iﬁu
KOH,,,, + HNO | ——-—;I(NO,M AH, M*’“ﬁ U,Bu
The snlulmn present in the ¢ lca ings:
¢  The soluble salt SEE : at:r
Transfer the se.lu lmg dish.
There are h!m Jfo get the water salt:
® I:.vapomtmn . &  Crystallization

If the salt being prepared is stable towards heat, then evaporate the solution to
dryness to get the salt

Alternatively, heat the solution gently until a thin film of crystals is formed on the
surface of the solution.

Cool this soiution slowly which is now saturated
with salt.

Filtration and Dry:
Filter the mixture to get the pure crystals of the salt.
Dry the crystals between the folds of the filter papers.

0.7: How will you prepare pure crystals of sodiu iﬂbu@'iliﬁﬂ
Ans. Preparation of Pure Crysul;pl sqnﬁ; &”‘ WU
In the laboratory, we can prgxp%@ Is of sodium sulphate by performing

the following activities :

(i) Add 50 cm’ uff@'lJ#dm’ solution of sodium hydroxide in a neat conical flask with
the help of a pippet.

(i) Add a few drops of phenolphthalein indicator to get a pink colour solution.




m IV ST RFEANE e VEETeErw RENN £ i _»f""l"-'"i‘ﬂ' oy
(iii) Run | mol/dm3 solution of sulphunc acid from the F\Ir@ﬁ@iﬂﬂ] flask

until the colour of solution chang lotiFtess.
(iv) Note down the volumc e ujphur ¢ 'ddi @d\ﬁ«nﬁmlﬁc sodium hydroxide.
2NaOH,,,, + W Na,SO,,., +2H,0

(v) Repeatth takmg the same volumes of sodium hydroxide and sulphuric
acid but without using the indicator.

(vi) Transfer this neutralized solution to an evaporating dish and heat it gently until
one-third of the solution is left.

(vii) Dip a glass rod into this hot solution and take it out.

(viii) If the immersed end of the glass rod turns cloudy, the solution is concentrated
enough for crystals to form.

(ix) Cool down the solution for the crystallization to occur completely.

(x) Filter and wash the crystals with a little cold distilted water to remove any: soluble
impurities and the acid attached.

(xi) Dry the crystals within the fold of filter papers or in an oven.

0.8: Describe the preparation of soluble salts hy rem:gt:t;:\5 % Ld with an
(o

insoluble base. ﬁ
Ans. Preparation of Suluhl d ith an Insoluble Base:
: This is also a auttlo etween the soluble acid and an insoluble

neu
" base. The 1nsolg{{b{ @ %e an appropriate metal oxide, a metal carbonate or 2 metal
hydroxide.

Selection of Acid and Insoluble Base:

e  The acid and the insoluble bare are selected depending upon the salt to be prepared.
e A salt is also formed when an acid reacts with a metal.

Mixing and Stirring: This method involves

e The mixing of the selected acid with the selected base or a metal.

e Constant stirring to ensure that the acid has fully reacted with the base or the metal.
Using an Excess Amount: The insoluble base or the metal should always be added in
excess to make sure that all the the acid present has reacted.

Filtering out the Left overs:

Filter the mixture to remove the excess amount of base or thc metal A\
Evaporation: Evaporate the filtrate to get a satumt:d solunqn L \‘r“ ';

Cooling: "\\ ARV “"‘*'“‘

L_:.}'

' h/ch\ﬁ i'ysmls nf the salt will start appearing.

Allow the solution to
Drying the crystals: Fllllp\ﬁpd _ tals carefully.
Chemical Heanqu
Cu(OH),,,, +2HCI{_“——}CuCIIMﬁZHIOm
Mgm +H Somql *—?MgSOHqI ‘m




CaCO,,, +2HCI,,,, —>CaCly, +CO0,, +H:Q f}-‘-‘-’f;?“-“‘.-‘-fﬁ"._‘o.

0.9: Discuss how will you prepare pure ?Iﬁ;ﬂﬁfﬁﬂ#hﬂﬂﬁhe laboratory?
Ans. Preparation of pure crm ¥ ztﬁj Sulphate:
We can prepare pure FryHa _s;'b‘fl-él c sulphate in the laboratory by perforating the

'\1\ L

following activi.,'g__;ﬁ_j'[?:f-f‘q,l\ljr

Materials Pequired:
e A beaker e An evaporating dish o Filter paper
e Dilute sulphuric acid e Small granules of zinc metal
Chemical equation:
Zn,, +H,80,,,,——>ZaS0, ., +H,,,
Procedure:

(i) Take about 25 cm? dilute sulphuric acid in a beaker and warm it gently.
(i) Go on adding small granules of zinc. metal slowly with _constant stirring till the
metal starts settling down at the bottom of the beaker. '

(iii)_Filter the solution to remoye undissolved zinc metal and collect the
(iv) Bvaporate the filtrate in an evaporating dish by gentle ieatingto

gl = A |

filter the |

(v) Cool down the solutio: u;{n
(vi) Once all the crystals hay
(vii) Allow theg A

\‘j{ju‘

1.  How the ions present in NaCl arrange themselves to form ':-ery;‘i'l lattice?

Ans. In NaCl, each sodium ion is surrounded by six chloride ions and each chloride ion, in turn, is
surrounded by six sodium ions.

These ions are arranged in the crystal lattice having the shape of a face- centered cube.

The bigger chloride ions are present at the corners and at the centre of each face of the cube.
The smaller sodium ions occupy the edges of the cube.

Do you expect melting point of KCI to be higher or lower than NaCl?

s. KCI has a lower melting point than NaCI. This is because the potassium ion (K") is larger than
the sodium ion (Na"), resulting in weaker electrastatic forces (lower lattice energy) and easicr
breaking of bonds. Smaller cations allow for stronger ionic packing, requiring more heat to meit.
On the other hand larger ions result in weaker lattice structures.

18.28Quick (1,

(Chedl
1.  Which salts of barium and calcium g o in water? | ) [

vfobch

>pee

: {EENNARE
LT |
Ans. Salts of Barium Soluble i@’i _.1@%‘: ing salts.o Barium are solube in water:
@ Barium Nitrate _ wﬁl\g;ghh \ifd‘ride
i

Salts nfcyﬁ_ﬂﬁw&}( water: Following salts of calcium are soluble in water:
™ Calc‘}ﬁ'm itrate #  Calcium chloride

2.  How barium sulphate is prepared in the laboratory?
Ans. In the laboratory, barium sulphate is prepared using a process called precipitation.




. - A R Zeify rf:—"i—' — s— - |

"mnnd: s m__'#.._‘ . :7'!' A W
(i) Mix two soluble salt solution tugcthgr ane.fenntmnjng bamum ions { L.ive Barium
chloride) and one cnntammgwlfatc\fnns LI\ & sadium sulfate)

Reaction: . BaCl,,,+Na S{)H_;;Mnaso +NaCl
(ii) The barium sulfhu:'ﬁmns as a solid white precipitate because it is insoluble in
water.

(lii) Filter the mixture to collect the solid crystals.

INTERESTING INFORMATION

* _Common sait was a valuable commodity in the past. It was even used as Currency

» CQEE[ sulphate is used as a fungicide. Other salts are used in water softening and glass manufacture,
[l L] - .

Mult 511» Choice Questions | [er[_}ﬂer in the light of new Pramination ft Tochi niques

[Hnnwlpdge Understandmg, np lication, Analytical & Conceptual)

1. What are the primary products formed when an acid neutralizes a base or an

alkali?
(a) salt and water (b) salt and hydrogen gas
(c) salt and a metal (d) Salt and an oxide
2. In the reaction NaOHMﬁHCIM—-bNaCIM +H,0(1), What does NaCl
represent?
(a) Hydrochloric acid (b) Sodium hydroxide
(¢) sodium chloride (d) Hydrogen oxide
3. Which force is responsible for bonding the ﬂEIpOSItEI} charg_rd Ioﬁs iagether in
a salt? - LA L =
(@) Nuclear force of Hﬁ \ (E} E!t:ﬁtrﬂ‘étauc Furce of attraction
(¢) Gravitational force ||| | V@) Magnetic force
4. What is the Ilngwd lml.nsiﬁnal netwnrk structure formed by ions in a salt
called?
‘(a) Atomic cloud (b) Liquid matrix

(c) Molecular chain (d) Crystal lattice




10.

11.

12.

13.

14.

15.

16.

17.

Under ordinary conditions of temperatuse and pressure, i ws qqu: U wn
compounds exist? T2\ (CAON

(a) Liquid state  (b) Crystalli solqls fc*;lt G’aﬁ:bus stél.‘t {d) Plasma state

In a sodium chloride crysta T twwt many chlnnde ions surround cach
individuals sodinm a2 |\

(@) Six = 1| J[ NI } ‘Seven (c) Eight (d) Nine

What is tll‘itJ geometric shape of the structure of NaCl lattice?

(a) Hexagonal prism (b) Pyramid

(c) Face centered cube (d) Octa hedron

Where are the smaller sodium ions located in the sodium crystal cube?

(a) At the corners of the cube (b) At the center of each face

(c¢) In the edges of the cube (d) Floating outside the cube

How was common salt used in the past?

(a) As currency (b) As a fuel

(c) As a source of light (d) As source of radiation

Ionic compounds typically have high melting pointsof ____ electrostatic fnu‘u
of attraction are present between the ions. =

(a) Strong (b) Very strong ) Weak - ,f \ (ﬂi N‘él‘;\weak
The attractive forces break d@wﬁ,{mﬁ ﬂ.e Ephqq’ move freely during the
process of: J \ \ QN ‘JJ»

(a) Melting \Q)L K é\h \\ N (¢) Evaporation (d) Condensation
In whlch,{ Ii“compounds Not conduct electricity?

(a) DissolJéd in water (b) Molien state

(c) Solid state (d) None of these

lons are held together by strong forces of attractions in:

(a) Liquid state (b) Solid state (c)’ Gaseous state  (d) All of these
Ionic compounds serve as:

(a) Weak electrolytes (b) Bad electrolytes

(c) Good electrolytes (d) Strong electrolytes

Higher charges and smaller ion size lead to stronger attractions and hence.
(a) Higher boiling points (b) Lower melting points

(¢) Lower boiling points (d) Higher melting points

The forces of attraction between ions break down and the ions are again free
to move independently, when ionic compounds are: _ — —7) R
(a) Insolid state  (b) In molten state  ({«c) Dis lved.:jﬂ'éa}er i (d) a and b both

Seoluble and Insoluble Salls

U T L AL I

Preparation of Soluble Salts

In which $tate do ionic compounds NOT conduct electricity?
(a) Molten State (b) Solid state

(¢) Liquid state (d) Aqueous solution




18.

19.

20.

21.

22.

25.

26.

27.

28.

29.

In which state of matter ions are held together by strong f (?@:tmnu"
(a) Solid state (b) Liquid state (¢ uﬂgs& us. té ({fﬁ-:b:;»ﬂ hese
What happens to the i mns 'J! an mdp oW \r it is heated to its melting

point? T\ \\_ 1.55\ \_:x
(a) They b:cnme ﬁi@ AU (b) They disappear

(c) They Jn move (d) None of these

When an ionic mmpuund dissolves in water the forces of attraction between

its ions: .
(a) Become stronger (b) Break down

ety
—

(¢) Remain the same (d) Completely finish

Ionic compounds serve as strong electrolytes because they completely
into ions when dissolved in water.

(a) Condense (b) Freeze (¢) Evaporate (d) Dissociate

According to the solubility rules, which of these groups of salt are always
soluble in water?
(a) All sodium, potassium, and ammonium salts.

(b) Barium and lead sulfates

(c) Silver and lead chlorides %\ C{ﬁ\m\

All earbonates are insoluble in wa @ \gfuf carbonates of:
(a) Sodium {b) mmonium (d) All of these
Reaction of water water soluble base is also known as:

(a) Filtration) N Crystalhzatmn (¢) Titration method (d) Evaporation

To prepare soluble Potassium Nitrate (KNO;), which acid and base should be
used in a titration method.

(a) Hydrochloric acid and Potassium hydroxide

(b) Sulpuric acid and potassium carbonate

(c) Nitric acid and potassium hydroxide (d) Nitric acid and sodium hydroxide.
Which of the following salt is used as a fungicide?

(a) Magnesium hydroxide (b) Potassium nitrate

(c) Sodium carbonate (d) Copper sulphate

In reaction of an acid with an insoluble base, what is the step taken to remove
the excess insoluble base from the mixture?

(a) Filtration (b) Evaporation (c) Crystalhzatmn {d} Sti Lu;g
Which of these salts is typically insoluble i tq wntatarhﬂ (T 2, ,H l[& O\
(a) Sodium Carbonate ~ Qb

(c) Lead sulpate - lnnde:
Which of the fullu_'__ 3 | 0 sulnble in water?
(a) Potassium. fydroxid (b) Calcmmhydrnxlde
(¢) Ammon rﬁ hydmxtde (d) Sodium hydroxide

Which indicator is used to neutralize sodium hydroxide with sulphuric acid?
(a) Methyl orange (b) Phenolphthalein




(¢) Litmus (d) aandb both - = aul \i
31. What colour change indicates that the Jspﬁipm hyﬂrmnde has been

neutralized? - ﬁ\ ” “ Al WS
(a) Colourless to pink ‘Q.'.,ﬁ'a,l \H.,"'. \ AR\ Tb} Plnk to colourless
(c) Blueto r-:d (\D\B R A e (d) Red to colourless
32. Which typep Mbjle base can be used be react with a soluble acid?
(a) Metal oxide (b) Metal carbonate
(c) Metal hydroxide (d) All of these

33. 1If a salt being prepared is stable towards heat, how should it be recovered
from the solution?

(a) Filtration (b) Evaporation to dryness

(c) Cooling (d) Heating
34. How should pure salt crystals be dried once they are filtered?

(a) By heating : (b) By leaving them in a beaker

(c) Between the folds of filter paper (d) None of these.
L Answers)
1. (a) 2 (S 3. (b) 4. (d) ﬂS. (b‘Lf.. ﬂv {@’ Lﬂl (c)
8. (¢ 9. (a) 10. (b) 1L, +[a::J H\f@ ~(b) 14. (d)
15. (d) 16. (c) 17. ﬁ» L{%al J}L{cj u. (b) 21 (d)
22, (a) 23, (d) 24. Ir,i 26, (d) 7. (a) 28. (c)

29. (b)  30. _‘{q} P By 32 (d) 33 (b) 34. (©)
Additional Short Questions //

Short Answer l]ueshuns prepnred in the light of new  Examinfion Tedm!qu
[Hnowledge, I.Im:lerstandmg, Appllcatmn, Analytlcal & Conceptual)

[ 18.1 Arrangement of lons in Salts
Melting Points of lonic compounds

iR Conduction of Electricity by lonic compoumds

1. What is a neutralization reaction?
Ans. When acids neutralize bases or alkalis, salts and water are fnrm:q —T‘i'us reaction is
called neutralization. — AN 7 \ Ao s

2.  Write the balanced chemical equﬂnol;ffﬂr thq nﬂut'[ahiatmn reaction,
Ans. NaOH . +HCI —«—.h.Nﬁ(ﬂiwmaH ﬂ:‘rr :

3. Define the term 5?:“: A | 8184

Ans. Salt: A salt‘ﬁﬂ Ehemlcal cnmhlnatmn of positive and negative ions.

4. Whatis formed when an acid neutralizes a base or an alkali?

Ans, Salt and water are formed when an acid neutralizes a base or an alkali




. € Whnt force bonds the ions in a ult? —\ 20 f':""ﬁ.'u
Ans. Electrostatic force of attraction bo s po,smv&mnd hcgh\wl': 1&& "ﬂ’n salt.

6. What two factors determtn % \of hthictm:i in a salt?
Ans. The strength of amactl li In\“!,ait &ﬁeﬁ s on the following two factors:
. Magn\@q*mﬁ tﬂachnrges e Distance between the ions

7. What is the Ltgul.nr, repeating three-dimensional network of ions called?

Ans. The regular, repeating three dimensional network of ions is called a crystal lattice.

8. In what state do ionic compounds exist under ordinary conditions of
temperature and pressure?

Ans. Under ordinary conditions of temperature and pressure the ionic compounds exist
as crystalline solids.

9. What is the specific shape of the sodium chloride (NaCI) lattice?

Ans. The specific shape of the sodium chloride (NaCl) lattice is a face - centered cube.

10. How many chloride ions surround each sodium ion?

Ans. Six chloride ions surround each sodium ion. AR

11. Which ion is larger sodium or charllk_:" A N7 ff’uf-.;' Ol

Ans. Chloride (CI)ion i larger. 7R\ A6\ w“ 5

12. Where are the chlnridt iﬁn(\ bd -hl‘tlu face :tnt:red cube of sodium
chloride? J| 5 \

\

Ans. In the facet} #:Eh&e cube of sodium chloride, the bigger chtnnde ions are present
at the corners and at the centre of each face of the cube.

13. Where are the sodium ions located in the face- centered cube of sodium
chloride?

Amns. In the face - centered cube of sodium chloride, the smaller sodium ions occupy the
edges of the cube.

14. How was the salt used as a commodity in the past?

Ans. Common salt was a valuable commodity in the past. It was used as currency.

15. Why do ionic compounds generally have very high melting points?

Ans. lonic compounds generally have very high melting points because very strong
electrstatic forces of attraction are present between the ions writh mqtmal lattice.

16. Why do ionic compounds need a significan Wnt bfﬂl&rpﬂ’i

Ans. Since very strong cl:ctmstauc f’pl'c;ﬂ{‘qﬁ' atin imﬁ‘faia present between the ions
within a crystal lamcer, '.I? Hs@ﬁffﬁahtwuunt of energy is needed to break these
forces. RN J|

17. What dneJ hhpp-en to tl:c ions during the process of melting?

Ans. During the process of melting, the electrostatic forces of attraction between the ions
break down and let the ions move freely.




18. Upon which two factors do the strength uf t!lt Lpdtingfpniﬂh in iomic
compounds depend? \ ANy [ (Gae=

Ans. The melting points of i ionic cumpopnd‘é &ppcl'qﬂ &poh TM {wo factors.

e  The charges prescnt ﬂn ﬂ'u: aimsa AL

e  The sizes of

19. How do idﬁic cu:rgu :nd size affect the melting points?

Ans. Higher charges and smaller ion sizes lead to stronger attractions and hence the
higher melting points.

20. Why do ionic compounds not conduct electricity in the solid state?

Ans. lonic compounds do not conduct electricity in the solid state. It is because. in the
solid state ions are held together by strong forces of attraction. they are not free 1o
move and, therefore cannot conduct eléctricity.

21. Under what conditions do ionic compounds conduct electricity?

Ans. lonic compounds conduct electricity in two states.

e In molten state

e  When they are dissolved .in water

T
22. Why do ionic compunds start mnduﬂlngelegtﬁm mﬂj&%?
in mblte

Ans. lonic compounds start cunducunqr {g n/state. It is because, when
ionic compounds are h pomts

23. Why do ionic cqq;qo h,édhjduct electricity when they are dissolved in
water? [} NVRAR

Ans. lonic compounds start conducting electricity when they are dissolved in water. [t is
because, when ionic compounds are dissolved in water, the forces of attraction
between ions break down and the ions are again free to move independenly.

24. Discus why are ionic compounds considered strong dectrolytes?

Ans. lonic compounds serve as a strong electrolytes because they dissociate completely
into ions when dissolved in water.

18.4 Soluble and Insoluble salts

18.5 Preparation of soluble salts

25. Why do ionic compounds serve as strong electrolytes?

Ans. lonic compounds serve as strong elecim[}fte hccausc th:rdismidtmmm\nletely into
ions when dissolved in water. il Y

26. Mention two factors th%t— effect. ﬂl\d’ﬂihﬁ hiﬂy &f ' salt,

Ans. Nature of salt and the tampkl‘gtum"arbfhc two factors that effect the solubility of a

lt ] J| e
27. What do sohible o Tachite?
Ans. Soluble salts include:

e  All sodium, potassium, and ammonium salts.




28.

Ans,

29.

Ans.

30.

Ans.

31.

Ans.

32.

Ans.

33.

Ans.

Ans.

35.

36.

Ans.

37.

All metallic nitrates. SN P m\ﬂik‘s
Most chlorides and sulfates o

CAL
\ f
Hydroxides of sodi%:.ma% ma}éﬁmﬁ

Calcium hydroxi p ‘soluble in water.

What do g!:itﬁl]lhhqmj

Insoluble include: -

All carbonates with the exception of carbonates of sodium, potassium and
ammonium.

Chlorides of silver and lead.

Sulphates of barium and lead

Beryllium and magnesium hydroxides.

What happens to ions when an ionic compound dissolves in water?

When ionic compounds are dissolved in water, the forces of attraction between ions
break down and the ions are again free to move independently.

What is a common use of copper sulphate?

Copper sulphate is used as a fungicide = ’\Mﬂ“
What is the titration method? (9\:(‘4 1B
gﬁ wi&jcr soluble acid with water

It is a method used to
soluble base. T
pare m]uble potassium nitrate?

Which react )x@gp&\,
Appmpna‘fql‘ es of potassium hydroxide (KOH) and nictric acid (HNO,) are

reacted together in a conical flask.

Is a salt formed when an acid reacts with a metal?

Yes, a salt is formed when an acid reacts with a metal.

Why is the insoluble base or the metal added in excess in neutralization
reaction?

The insoluble base or the metal should always be added in excess in neutratization
reaction to make sure that all the acid present has reacted.

How do you confirm a solution is "Cumutnutl enough" for crystals to
form?

. Dip a glass rod into the neutralized solution and take it oul If the qnsed end of

the glass rod turns cloudy, the solution is t.oqc tals to form.
What colour cha nge I!II‘.III:I t\?/ﬁwh“l gn hydrnxidt has been

neutralized? \ﬂ 5\
If a solution cha J mh\l}gt plnk to colourless it indicates that the sodium
hydroxide ‘ﬂad“)één ncutmhzeci

What are the products when KOH reacts with HNO,?

. KNO:s and H:O are the products when KOH reacts with HNOs.




38. Which indicator is used to neutralize sodium hydroxide with 1ulpl:q|m|g acid?
Ans. Phenolphthalein is used to neutralize sodium-hydroxide; w,ltlwulphaﬂ*ifc dcid

39. How is excess amount of the hase or, thie fmm t&hﬂwe ﬂmm the mixture?
Ans. Filter the mixture to rcmmi: the dpas‘amﬁoutﬂ of the base or the metal,

40. How should pure nryi‘tals"‘ H:'&ried once they are filtered?

Ans. Once they aréﬁi!fe d dry the crystals between the folds of the filter papers.

Yr Choose and tick the correct answer from the given choices.
1. Which base is not soluble in water?

(a) KOH (b) Mg(OH), (c) NaOH (d) Na,COs
2. The shape of the crystal of NaCl is:

(a) Cubic (b) Hexagonal (c) Rombic (d) Trigunal
3.  Which salts are always soluble in water? _‘M ~ 2O mUL

(a) Chlorides (b) Sulphates (en\N SN RN jd‘j “Carbonates
4. Which salt will be I'ﬂrmed Wwhen | arﬂ?{qﬂ q:s_,;_é@ir % / h dilute nitric acid?

(a) Sodium nitrate 1 ﬁ .'--.. 0 \ \ alcium nitrate

(c) Potassium nitrate|] L"‘ P (d) Magnesium nitrate
5. Water msu-@; IIJ;E.

(a) Calcium sulphate (b) Sodium sulphate

(c) Potassium sulphate (d) Magnesium sulphate

A () 2. (a) 3. (¢ 4. (b) 5. (a)

| B. Short Answer Oue;tmn;

18.1. Which factors are responsible for the strength of electrostatic forces between
ions?
Ans. The strength of electrostatic forces between ions depends on the nature of the salt,
which includes.
e  The charge of the ions e  The size of the ions .:__-._
18.2 Is lead (IT) chloride soluble in water? Give' qmmmthﬂ " ’/" --‘: D=
Ans. Generally, most chlorides ate solublé,,fijﬁﬁe@p Yedd (H) thloride is an exception.
It is considered msuluble:\'\rit Iﬁ‘m:htgrdhﬂugh it can become slightly more soluble
if the water is heated \ Y ;
18.3 Which lead' Hs“f}' are msnluhle in water?
Ans. Following lead salts are insoluble in water:
e Lead chloride

AL




il L e e e -t

e  Lead sulfate L f':“mx ( —.r_w\g’*t |
e  Lead carbonate g A\ f“ﬂ.( . . S
18.4 Name two insoluble mrbgﬁtes - 1 ,f ﬂl ‘.\ "* ‘i

Ans. Two insoluble carbonates ﬁ[\ﬂ 0 ‘5" E PO
.

e Calcium hﬂgﬁh Barium carbonate
18.5 What is a c:‘g ice?

Ans. The oppositely charged ions in a salt arrange themselves in a regular and repea.tmg
pattern to give a three dimensional network called a crystal lattice.

[C. Constructed Response Questions _
18.1 Why are melting points of ionic salts generally very high?
Ans. lonic salts have high melting points because they are held together by very strong
electrostatic forces between the positive and negative ions.
To melt the salt, you must provide enough heat energy to break these
powerful attractions throughout the entire crystal lattice. Because these bonds are
so strong, a very high temperature is needed to pull the ions apart.

18.2 Why ionic salts exist in solid state? 7 > ik (@ © mh s
Ans. lonic salts exist as solids because the Wq\nh!@:ﬁ ions sodium (Na') and
chloride(CI™) attract cach hat they pack together in a fixed.
repeating 3D patu: @miﬁamcc
In this \lb s are not free to move around, they are locked in place by

the sunoundiﬁ"g mns_, which makes the substance a rigid solid at room temperature.
18.3 How will you prepare calcium sulphate in the laboratory?
Ans. Preparation of calcium sulphate in the Laboratory: Since calcium sulphate is an
insoluble salt, it is prepared using a precipitation reaction.
Method:
(i) Mix a solution of a soluble calcium salt (like calcium chloride, CaCt,) with a
solution of a soluble sulfate (like sodium sulfate, Na,SOy)
(if) The calcium ions and sulfate ions will swap partners to form solid calcium

sulfate.
Reaction: Filter the mixture to collect the solid CaSOu (the premp:tate) waah it with
distilled water, and dry it. < ." > m (© d ML

18.4 Compare the melting points of NaC? mdmit b
Ans. The melting point of mag;tayigm‘sf\lud\h ﬂ"i‘s hgchr than that of Sodium

chloride (NaCf) L \“ H Ugw ".
Charge power: A w&m]n don (Mg?') has a + 2 charge, while a sodium ion (Na') has
a +1 charge
Force of Attraction: Because the magnesium ion has a higher charge, it attracts the
negative chloride ions much more strongly than the sodium ion does.




Result: Stronger attraction means more energy is requ trcd to break- ;hc:bonﬁ: ‘ﬁusultmg in
a higher melting point for MgCl,. : f\ A ¢
18.5 How would you prepare pure t;ry‘a\ziﬁ qf tnpaln \l‘n&é in the laboratory?
Ans. Copper sulfate is a Sﬂlﬁl?g'k\ s,qlt; S.ti it'is prepared by reacting an acid with an

insoluble hase N J[ NS
Method NN

(i) Add excess copper (II) oxide powder to warm dilute sulphuric acid.

(ii) Filter the solution to remove the extra, unreacted copper oxide.

(iii) Evaporate the filtrate (Copper sulfate solution) until it is saturated.

(iv) Allow it to cool slowly so that large, pure blue crystals of copper sulfate form.

N [ ( "1-‘
N

[D. Descriptive Questions

18.1 Explain the formation of sodium chloride crystal?

Ans. For answer see Q 2

18.2 Explain the methods of preparation of two soluble salts.

Ans, For answer see Q 6 and Q 8 1\ ~ETN
18.3 How are the following salts preplred" 0 \ ¢ \ .'; \r‘L 2
K,SO,,CuC/,,CaC{, &\r\(nﬂ J
O {
Ans. Preparation of K;SD > ﬂuﬁL\&ﬁ e (K,S0,) is a soluble salt and is typically

prepared thry
Reactants: P smm hydm:udc {I(DH} and sulfuric acid (K;S0,).

Method
(i) A known volume of KOH is titrated against K.SO; using an indicator (like
phenolphthalein) to find the exact neutralization point. '
(i) Once the point is found, the experiment is repeated without the indicator to get
a pure solution.
(iif) The water is then l:vapurnted to leave behind K,SO, crystals
Reaction
2KOH

Preparation of CuCl;: Copper (II) chloride is a soluble salt pmpared l:ny i
acid with a soluble base. SR AN Siks
Reactants: Q AN\ "-."*., \ \ ) 3 i
Copper () oxide and dlhﬁgWiW (HC).
Method AT B
0] Add :xccssllﬂBﬂPL?J(If] oxide powder to a known volume of warm dilute
hydrochloric acid.

(il) Stir the mixture until no more oxide reacts, ensuring all the acid has been

oa) F ZHISOHN!- —K,80,,) +2H,0(/)
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neutralized. ,ﬁ\ i
(iii) Filter the mixture tﬁ),rftﬁc\-( méhhﬁ,acted copper oxide.
(iv) Heat the fil evaporating dish until the crystallization point is reached.

(v) Allowitto cool to form crystals, then filter and dry them between filter paper.
Reaction:

CuQ, . +2HCI

(8] {ag) ___}CUCIIHQ'! +H 10:,”
Preparation of CaCZ,: CaC/l; is a soluble salt prepared by reacting an acid with an.
insoluble carbonate.
Reactants:
Calcium carbonate (CaCO;) and dilute Hydmchlurtc acid (HCY).
Method: 0 AL
(i) Add excess calcium carbonate to dilute hydrochloric acid in a beaker.
(i) Wait for the effervescence to stop, which indicates that a w &led
(iii) Filter the solution to remove the left uv?f%i ?t"j‘@
(iv) Evaporate the filterate to ccrg;ra
(v) Cool the solution to a]lu '@“ 0
Reaction: w No

CaCO,,, +%[i-f('_‘ |

18.4 Describe which salts are soluble in water and which are insoluble.

orm then collect and dry them.

+CU +H.,0

——CaCl Sl 20

ag) 2(aq)
Ans. Salts that are generally soluble in water:

(i) All nitrates (NO;) e.g., NaNO;, KNO;

(i) All salts of alkali metals e.g., Na*, Li* Salts

(iii) All ammonium salts (NHY) e.g. NH,CL

Salts that are generally insoluble in water:

(i) Most carbonates (CO;) e.g., CaCO;, MgCO; -
(ii) Most hydroxides (OH™) e.g., AI(OH}P Pb(QH),. ""E ‘;f

(iii) Most phosphates (PO} r)j = Qeq%(
N H \ P
\\ﬁl]\r\ Y




