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Substance

* Anything that cannot be broken into further particles by
applying any i¢ called a Substance.

* Matter can be clascified into two types of cubstances — Pure
cubctances and Mixturec.
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Pure Substance
\//\ ‘/
* A cubctance that congicte of only one type of @
particle ic called a Pure Subctance. \H ( \H. O 5" @
S

* For Example, Diamond, Salt, Sulphur, Tin. \(’" o
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Mixture -
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* When we combine different cubstancee into each

other a n«wﬁec{. —

* For Example, lem/on@(e i¢ a mixture of three

cubctances, (emon Juice, Sugar and Water. -
e e -

Which of these is a mixture or a pure substance?
Water, Copper, Chocolate cake, Hydrogen, Sgil, Air
\_
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Types of Mixtures

o There are two categoriec of mixturee: Homogeneous
Mixtures and Heterogeneous Mixtures




Homogeneous Mixture

* mixtures in which the componente mix with each other
w«ﬁg«jy are called Homogeneoue Mixtures.

o Example: hen we add cugar, water and lemon juice
together they all uniformly mix with each other.

o The ratio of comp% of homogeneous mixtures can be

different.

* For Example, one may add two cpoong of cugar in lemonade while
comeone elce may add only one cpoon of cugar in their lemonade.
Still, lemonade i¢ a homogeneoue mixture.




Heterogeneous Mixtures er e e e

S\;é;’_\ N\
_ ) A e
e The components in a Aeterageneouc mixture do not “'Br- y \ N Aga“”é
completely diccolve in each other and we can S ~ Deod
ceparate them by phycical meane.

* In other words, the compogcition of cuch mixtures ic not g =
—_— ’ _ « -
uniform. o ' J
—
o Example: IF we mix cand in water the cand cettles ;

down in water after come time and we can ceparate
1t é_y F//tkation.



Homogeneous VS Heterogeneous mixtures

Homogenous Mixtures Heterogeneous Mixtures

They have a uniform composition throughout They have a non-uniform composition

We can separate the components of the mixture We can separate the components through physical
through physical processes processes

The mixture is in single-phase throughout The substances can be of two different phases and we
may see separate layers of the substances

Example: A mixture of water and salt Example: A mixture of oil in water

Components cannot be seen through naked eyes Components can easily be seen through naked eyes




Solutions

o A Co/at/oh ¢ A um'fakm muxture of two or more
/'_—
Caés'tahcec.

* Homogenoue Mixturec are colutiong. Mixture

a—

SO|UtIOﬂ Of' Homogeneous
 Liquid into a liquid: Wat?rsapgl IQI‘ i )
- Solid into solid: Alloys

« @Gasinto gas: Ai;’; Solution | Suspension Colloidal

« Solid into a liquid: Sugar and Water (glakv.w)
: : —— =]

 Gas into solid: Hydrogen and Metals

« Gas into liquid: Carbon Dioxide and Water
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Alloy

* An alloy ic a mixture of different metale or nonmetale 10+ md‘u’ X nwom
and metale that cannot be ceparated from each other T‘\e/
ucing physical methods.

* Alloy i¢ a colution of colid in colid.
* For Example ok

v e 8?&?9 - &%K W/'tA a/b(@fhc

\ * Bronze — Copper with up to 12% tin &
e —_—
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BRONZE wWAS ONE OF
THE FIRST ALLOYS
CREATED BY HUMANS



Components of a Solution

o Solution congicte of two components, a colute and a colvent.

—

o Solution = M \
\es b-}

=

 Solvent - The substance in which another substance is
mixed is called the Solvent. For Example, Water is a
solvent in which we can mix different substances such
as salt or sugar.

(g
Solvent is usually present in larger quantity.

Solute - The substance that is added to the solvent to
form a solution is called a Solute. For Example, Salt,
when mixed in water, acts as a solute for the mixture.

Solute is usually present in lesser quantity in a
solution.
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Examples

* A colution of cugar in water i¢ a colid in liguid colution. In thic colution,
cugar ic the colute and water ic the colvent.

S A colution of iodine in aleohol known ac tincture of iodine, has iodine
(colid) ac the colute and aleokol (liquid) ac the colvent.

. /le/:lct/edéa/r/néc like coda water ete., are gac in liguid colutions. Thege
T contain carbon dioxide (92¢) ac colute and water [/iqaic() a¢ colvent.

* Air ie a mixture of gac in gag. Air ic a homogeneous mixture of ceveral
gages. Ite two main conctituents are: oxygen (21%) and nitrogen
(28%). The other gacec are precent in very emall quantitiec.



Properties of a Solution

* A colution i¢ a homogeneous mixture.

* We cannot cee the particlec of a colution through naked eyec ac
they are cmaller than 1 nanometer in diameter.

o The path of light i¢c not vicible through the colution. The
particlee of a colution do ot ceatter light through them ag they
are extremely emall.

* We cannot ceparate the particles of a colution by methode of
Filtration.

* Solute particles do not cettle down when left undicturbed, i.e.
colution i¢ ctable.



What 1s a Stable Solution?

* A ctable colution ic a colution in which particlec do
not cettle down if we leave the colution undicturbed
for come time.

* Thic ic because the particles of a stable colution are
very cmall and homogeneously cpread.



Concentration ot a Solution

Important Terme:

o Dilute Solution
o Concentrated Solution
o (Jncaturated colution

o Caturated colution
o Solubility

Diluted solution Concentrated Saturated solution
solution

Has very little |Has a lot of solute| Has the maximum
solute in it init amount of solute in it
Can dissolve a lot | Can dissolve a Cannot dissolve any
more solute little more solute more solute



Concentration ot a Solution

Dilute Solution:- A solution in which the concentration of the solute is much less than that of
the solvent.

For Example, If we mix 1g of salt in 1000 ml of water, the salt solution thus obtained will be very diluted. If we keep on
adding the solute in a solution, there comes a point when no more solute dissolves in the solution. This is called
the Saturation Point of a Solution.

Unsaturated Solution:- A solution, in which we can add more solute as it has not achieved its
saturation level yet, is called an Unsaturated Solution. A dilute solution can be called
an Unsaturated Solution.

Concentrated Solution:- A solution with a large amount of solvent is called a Concentrated
Solution.

Saturated Solution:- A solution in which no more solute can be added since it has already
dissolved the maximum amount of solute it can is called a Saturated Solution.




Concentration ot a Solution

Dilute Solution:- A solution in which the concentration of the solute is
much less than that of the solvent.

For Example, If we mix 1g of salt in 1000 ml of water, the salt solution thus obtained will
be very diluted. If we keep on adding the solute in a solution, there comes a point when no
more solute dissolves in the solution. This is called the Saturation Point of a Solution.

Unsaturated Solution:- A solution, in which we can add more solute
as it has not achieved its saturation level yet, is called an Unsaturated
Solution. A dilute solution can be called an Unsaturated Solution.

Concentrated Solution:- A solution with a large amount of solute is
called a Concentrated Solution.

Is the amount of salt and sugar or barium chloride, that can be
dissolved in water at a given temperature, the same? (from
activity 2.3)

No, the different substances in a given solvent have different solubilities
at the same temperature.

Saturated Solution:- A solution in which no more solute can be added
since it has already dissolved the maximum amount of solute it can is
called a Saturated Solution.

What would happen if you were to take a saturated solution at a
certain temperature and cool it slowly?

Ekademy



What 1s Concentration of a solution?

 The concentration of a colution ic the amount (mace or volume) of

colute precent in a given amount (mace or volume) of colution.

v

e —

Amount of Solute

Concentration of Solution=

Amount of Solution

Percentage Concentration of Solution=

Amount of Solute

Amount of Solution

X 100




Methods to Express Concentration of Solution

Amount of Solute

X 100

Percentage Concentration of Solution=

Amount of Solution

L’

Method 1: Mass by mass percentage of Solution= Mass of Solute

Mass of Solution

X 100

Mass of Solute
Volume of Solution

X 100

Method 2: Mass by volume percentage of Solution=

volume of Solute

X 100

4
Method 3: Volume by volume percentage of Solution=

Volume of Solution




Question
v

A colution containe 40 9 of common calt in 320 g of water. Caleulate the concentration in

Lerme of mace by mage percentage of the colution.
b-g; — —

SO‘JW\ = So‘ui‘ “'SO‘M
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Suspension

* A cuspencion ic a heterogeneous mixture in which
the colute particles do ot diccolve but remain
cuspended throughout the bulk of the medium

* é—Xﬂm/b le: Chalk in water ; gmoée in air, dust in air,
ete. I




Properties of Suspension

o Jt i¢c a heterogeneous mixture. —

* The particlec of cuspension can be ceen through naked
eye. \—

* The particles of a cucpencion (if emall enough) ccatter a
beam of light paccing through it and make it path vicible.

o Sucpencion ic unstable i.e., the colute particlee cettle down
when a Qufpen(‘:’on TS /e([t undicturbed.

* When the particles cettle down, the cucpencion breake and it
doe¢ not ccatter light any more.

o Solute particles of cucpension can be ceparated by
Filtration method.

; \—4 L‘\f\rv“"fh"fi_




Colloidal Solution (Colloid)

* A colloidal colution or a colloid ic a heterogeneous mixture of two or more
cubetances in which cize of particle/colute lie in between colution and
cugpension.

* The particles of colloids a#e!g/moct !am’f’orm/y cpread throughout the colution.

o The particlec are relatively very cmall ag compared to cuspencion and the
colution appeare ag a homogeneous mixture but colloidal colution ic a
heterogeneous mixture.

. Exam,b/e:;jé, j%v, cream, fo3, mist, ete.




Properties of Colloid

o Colloide are heterogeneous in nature. =

o The particles of a colloid cannot be ceen through naked
eyes.

o The particles ccatter a beam of light pacced through a
colloid and produce the Tyndall effect.

* Colloide are ctable in nature. The particles of colloids do
not cettle down if left uninterrupted.

* We cannot ceparate the particles of a colloid through
filtration. We uce a method called Centrifugation to
ceparate the particles of a colloid. * VY




Tyndall Eftect

N
* When a beam of light ic pacced through a colloid the particles of
the colloid ceqtter, the beam of light and the path of light becomes
vicible in the E‘O/at/wa. TA/Q ,bhenomenon TS ca//ea/ 73/140/&1// Effect. ’

Milk in water shows Tyndall Effect. >~

Copper sulphate solution does not .
show Tyndall Effect. )~ (T\vee Si\d“’"’)

Wa,;ter does not show Tyndall Effect. NS

Ekademy



Tyndall Eftect Examples

* When a ray of light entere a dark room, it ic ccattered by the duct
particlec precent in the air and we can cee the path of light clearly.

* When cunlight pascec through the canopy of a dence forect. In the
forect, mict containg tiny droplets of water, which act as particles of
colloid disperced in air.




Components ot Colloidal Solution

“
* Dicperced Phace — The dicperced particles or the

colute-like components in a colloid.

* Dicpercing Medium — The cubctance in which thece
colute-like particles are cucpended/cpread.




Types of Colloidal Solution

Based on the physical state of the dispersing medium and dispersed phase colloids are classified as:

Colloid Type Dispersed Phase Dispersing Medium Example
Aerosol Liquid Gas Fog, Cloud, mist, Aerosol sprays

Aerosol Solid Gas Smoke, Airborne bacteria, Automobile
exhaust

Foam Gas Liquid Shaving Cream, Whipped cream,
Soapsuds

Emulsion Liquid Liquid Milk, Mayonnaise, face cream

Sol Solid Liquid Paints, milk of magnesia, mud

Solid foam Gas Solid Marshmallow, Styrofoam, rubber,
pumice, sponge

Gel Liquid Solid Jelly, Gelatin, Butter, cheese,

Solid sol Solid Solid Ruby glass, Coloured gemstones




