— EXPLORING MIXTURES AND THEIR SEPARATION

CLASS 9 SCIENCE — CHAPTER 5
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1. MIXTURES

A mixture is formed when two

or more substances are combined
without forming a new substance.
Types of mixtures :

A. Homogeneous mixtures

* Have umiform composition *hrwab'mi.
» Components are not separately visible.
* Also called solutions.

Sugar + water, Salt + water,
Vinegar, Soda,

Examples :

B. Hehamseneous mixtures

* Do not have uniform composition.

« Different components may be wisible.

* Components may settle on standing.

Examples : Sand + water, Oil + water,
Hudd’l water, Smoke, Fos

Key Idea: Suger selution is uniferm and
equally sweet everywhere, but sand
in water is not uniform and settles

with time.

2. SOLUTIONS
A sclution is a homogeneous minture.

* Solute — the substonce that gets dissolved.

* Salvent — the substance that dissclves
the solute.

ESoluu + Solvent —» Soh.ll'ian]

Example :
Solute —+ Sugar
Sclvent — Water

Sugar + Water — Sugar solution

4. METHODS OF EXPRESSING CONCENTRATION

A. Mass by Mass B. Mass by Volume C. Volume by Volume
Percentage (% m/m Percentage (% m/v Percentage (% v/v)
or % wha) or % wiv) Volume of solute in 100 ml

Mass of salute in 100 g Mass of selute in 100 mL of solution.

of solution. of solutien.

"&m:m&m‘

oo
Mass of solution

Mass of solution =
Mass of solute + Mass of schvent

Example :

3. CONCENTRATION OF A SOLUTION
The amount of solute dissolved in a given

amount of solvent or solution is called the

concentration of the solution.
Why important?

Correct proportion is important in medicines,

QRS, c.srimﬂm, foed, cosmetics and
laboratory selutions.

Remember :
Changing the amount of solute or
sulut_nl changes the concentration.

535!\.&52 in 100 mL selution

| ml liquid pesticide in

contains 0.9g

Example : 100 mL sclution
10 g salt in 909 water | Bz S 4100 = 5% |
10+ 90 = 100 4 s %vie = L <100 = 1%
2 100
.o = C ly used for medi

% mfm e 100 = 0% | o iy WS ‘ |
Used on food labels, milk Impoﬂnnti cosmetics, vinegar.

powder, spices, ete. 0.9% mfv saline solution

100 mL solutien.

NaCl in

5. SOLUBILITY

* The maximum amount of solute that dissolves in d
fixed quantity of solvent at a given temperature is

called its selubility.

* Thr freed quantity may be 100 mL solvent or 100 g sshent.

* For most selid selutes in liquids :
Temperature T — Solubility T

* For gases in liquids :
Temperature T — So'luhi'l.it, L

Saturated solution :

temperature.

A sclution that carnet
dissolve any more sclute at a particular

6. SoLuBILITY CURVE

betueen solubility and
temperature is called a
solubility curve.

A graph showing the relationship

given temperature and te understand
how much solute scparates on cooling.

7. CRYSTALLISATION

The process of forming crystals
from a saturated solution is
called crystallisation.

Principle: Based on the difference
in solubility of a substance at

100 different temperatures.
Salubility &0 Uses:
onq €0 I. Obtain pure solids.
(g par 03 2. Stpurate solids from mirtures.
water) 40 3. Purify substances.
10 Example: Formation of copper sulfate
erystals.
o . Pre saturated copper sulfate selution.
0 20 40 &0 80 100 | 3 "‘:‘.“' 3
Temperature {*c) 3. Filter the hot solution to remove
ol insoluble impurities.
Uses: Helps to find solubility at a

. Allew the filtrate to cool slonly.
. Blue copper sulfate erystals form.

10. FRACTIOMAL DISTILLATION
Used when liquids have small differences
in boiling paints (< abowt 25%).
Example: Crude petroleum is
separated inte Fractions.

Petroleum gas  (<4a%c)

Petral (40~-120"C)
Kervcene f Avation fual (20-1567)

Diesel (250-350%)

11. PAPER CHROMATOGRAPHY

A technique where components of a
mixture move at different rates

through paper with a selvent.
Black ink seporates into

Example :

. Wash with cold water,

. Dry the crystals.

Why slew cooling?  Slow coeling allows
particles %o arrange properly producing
larger, shiny an and well-shaped erystals.

4
5
6. Filter the erystals.
7
8

8. EVAPORATION

When a solvent is allowed to escape
inte the atmosphere as wapour,

the dissolved solid may remain
behind.

Example: Salt selution — ewaporotion = Salt
(Useful when we want the selid but
do not need te recover the selunt)

9. DISTILLATION

Method of separating a homogeneous

miture.,

s Heat the mixture.

* Conwert the lower-boiling component
info vapour.

» Cool the wapour,

* Condense it back to liquid.

Principle :  Different liquids have

different boiling peints.
Example: Acetore (S6%) + \Water (100%)
Difference = 44°C — can be separated.

12. IMMISCIBLE LIGUIDS &
SEPARATING FUNNEL
Liquids +hat do not with each
sther are ealled immiscible bguids.

Lubricating ol (350-%50%) ol Esomples: Oil + water, Matard ol + water.
: - " 2 3P%7  They form seperate layers. e
i 450 inciple: i vt
wmen 4 inciple : Di re‘n ;nn:vpnﬂsnts hawve i 13. (GASEOUS MIXTURES
ifferent interactions with paper and o ) G : iformby b thei
selvent; hence they move at different - ﬂ:.‘]‘:m . ;Yl m "
i move .
Spands: Ep:nr:;l:s of hele:::ernews mixtures
Uses : Sepamte ink colours, food colours, Principle: Difference in density invelving gases : |
plant pigments, etc. of immiscible liquids. ]
— e - "
14, SUBLIMATION 15. ALLovs 16. SUSPEMSIONS |1T. CEMNTRIFUGATION 18. PAPERFUGE | 19. COAGULATION |
Direct M of nlﬂd into M alley is a hemegenesus A heterogencous minture in | Mixture is spun rapidly te A simple hond -prwered deviee | A colloid in which fine suspended
vopour without passing through | mixture of twa or more which solid parficles do met | separate components besed on based on centrifugation. particles clump together to
liquid state. metals, or a metal and a dissolve but remain su diffaranca. in mivament usder Form larger particles.
| Emample:  Camphor non—metal. in the medium. | centrifugal force. Seporates heavier and lighler | gpnnle: Muddy waber 5 Alim
| Soiid Examples - : . Fhﬂ':ths are relatively lorge. i der particles board | Somponents of blesd without = lorger clumps — settle
e — « Brass : —BO% copper + 207% ainc + Particles can b seen, electricity. = clearer water.
(“w.ﬂ.) = - : and  setile.
= Bronze : —B0% copper + 20% #in « Particles settle on standing, Alum acts a: a coagulent,
| On cooling, vapour = solid + Stainlees steel: Tron with carbon, | + Filtration ean seperate o Lighter Nguid: romsing abswe’ Lorger clumps settle by aravity
i Example w + sand chromium, nickel, mobybdenum, ehe. many particles. PTE—— of and are removed by decantabion
Bl L"': n:'“"““ oo Why mada? Alleys are Wranger; | Evimpless ‘Sard + waber, e s b=, S
Other examples: Naphthalene more rigid and more Sawdust + water, industrial mistures. Evample: Paneer formation
i L3 * | eerresion - resistant. Teo leaves + water. from milk (acid acts as
| Dry ice. | coagulant ).
[ 24. Quick REVISION - SEPARATION ws COLLOID 21, CoLLoIDS 22, TyMDpaLL EFFECT 23 EMULSIONS
Property Solution Colled Suspension Mixture in which particles are Scattering of light by particles A colloid in which both dispersed
F — intermediate in size between is called the Tyndall effect phase and dispersion medium are
| Mot ; 3 e
re Homogeneous o s Heterogancous those e solutions and (named after John Tyndall). 1i|‘|;i:lls..- -
TR o i = P B Examplez: Sunlight through dusty * Oil-in-water Wi Gl
= £ = o Examples: Milk, Blosd, air, Gght in foa, flosdlights in dispuried | iniumber.
Visibility Mot visible | Mot visible Visible RS I . N, abiail o Examples: Milk, Vanishing cream.
Settling Doss not settle Dees nst settle Settles Oceurs in colloids and * Water-in-ail {W/0): Water
Faltration Coreat be saparated | Canmet be saparated Con gemeraily be Important property: | suspensions but met in true dispersed in ail,
I by anknary Glirsbion | by ordinary filivation | seporated Colloidal particles do not b Examples: Butter, Eampla: Butter,
Tyndall_ffect rem Yes e settle down with time and ‘? ? ? Body lotion.
T T o e o remain dispersed. Emulsifying agents help to stabilise
ample Blosd Sahation Caltaid Suspemtion emulsions (a.g., proteins in milk |
o T (M eitiaig ng)  (Steg setiering) | and butter). -
E. an Cryatalization itillation Fractional Soparatiog Swblimation Filtrakion Cantrifugstion Coagulali
Principla: Nelabdity Principle | Dilfarasce | Pringipie: Differonce in | dietiliation uenenel Principla: ASHy | Primciphe: Difference Principle: Certrifigal Mi c_:,..,
jran ety i solubaithy in beiieg peiets | Principle: Small Princigle. lmmickiity o sublioa | in pactide sie Force o fina particler
| TR ES | ERS T | R | R
; | bolling peints AL | é |




