H3 PHYSICAL SEPARATION OF MIXTURES

(@) using separation techniques based on physical properties

# 3.1 WHY DO WE NEED
SEPARATION TECHNIQUES

% Physical sepaation techniques : rely on differences
in the physjcol properties of the components in
ixt
the mixture | olysical state, Solubility,
boiling point. denSity, melting point,
electrical % magnetic properties
- condition for every Sepavution technique is

the distinguishable properties of each component

—— Mixtwe
Pare Puve
Substance + Substance
A B

N Every pure substance
(components) has its
own characteristic
physical properties,
which ore Clearly different
(unique) to any other
pure Substanced

hydrophilic — atéracted
towands water
hydrophobic — X attracted

towards water
(i.e. attracted towards

oily substances)

§ e e R L L it FEY ) T SEPARATING SOLIDS

% Sieving : Separoting Solid particles of

Dtwo lids @ signiticantly ditferent particle size

m Flotation

various SizesS

larger particles
7o

avticles

attracted towards magnets

¥ Magnetic separation: magnetic components
of a mixture ore Separnted from the rest

magnetic, solid + non—magnetic Solid

non-mageet:  magnens

5

molecy
adsorption properties of the components to the water]
= hydrophobicity of the components in the mixture

« hydrophobic _minerals W/ [ow density adhere / absorb

to the firsth (0ily) — carried to the Surface in order t1
be scraped from the Surface % removed for further ~

+ hvdrophilic gangue w/ high density does not Float
— Sediments to the bottom of the vessSel

treatment



# .7) 3 SEPARATING UNDISSOLVED SOL]-DS % Centri#usation “accelerote the process of Sedimentation
% Ll&UIDS by using a machine called centrifuge

% (Gravity) Filtration : undissolved solid particles difference in densitj / porticle size % weight

are Separated from a liquid by passing the
mixture through o screen such as a fitter paper

different particle sizes

Gravity
|
o s
Pner paper ————Mbure

( > undissolied Solid
Glass Fiver Resldue - |arger portide size

funnel

a liquid
smaller particle Size ¢ Flisrate.

—  Chemical
« the CEsidu® on the filter paper — washed wu—ﬁc‘w/i
clean water & then dried in a 105‘%5%;2&%%?2“&“
(or usSe a dessjcator j:;g‘;'g]
S drying the residue €0 congtant mass it
S in order & get pure Solid (component)

- using & glass red — prevent Splashing by pouring
the liquids along the rod \for cnsun‘n3 Sa(-'etj

- particle Size of undisSolved solid > pore sjze of
filtevr poper
+ Solutions X be Sepavoted into Solute g solvent

by filtering
—> only the colloids & Suspensions can be

Sepovated by +iltration

% Sedimentation (using gravity): undissolved solids
Settle to the bottom of a Container

difference in the densities of the components

*more dense Solids in less dense liquids — sedimentation
less dense solids in more dense liquids - Solid Floats on

the top of liquid
( carefully pouring
off the Nquid
% C:ll Separaie the
.(Q upema:;nt
° // mot be dricd
Solution b. [} bty |
Sedime
\\.. Q nt
O

&

287,




solute

H3 4 SEPARATING DISSOLVED SoLIDS
FROM SOLUTLONS

(->Separatin3 a solution into
o Solute & Solvent

* Vaporisotion ( Evaporation & Boiling) : Separating
Solids & liquids by vaporising of€ the liquid

* levaporisation — liquid is heated to a temperature
below ies boiling point ( L—>G below BP)
vaporisation — LG @ or above the BP

difference in boiling points of the components
Cor volatifity)

. — a liquid that casily becomes o vapour
~ a more \olatile [iquid = has a [ower BP

+ ‘evaporate to dryness’ — heating a Solution in
an evaporating basin to drive off all the solvent
+ it we want solid — boiling or evaporating off the
liquid is effective
it we want liquid or both S¥L — X use vaporisation

(2 opposite of dissolution (process of diswlving)
% Crystallisation : dissolved Solute turmns back into
undisSolved  Solute

@ dissolved
/-\ solute
diS.Solvttion G ]
— —:
solvent solvent -~

\U/ crystall sation

solvent

extremely small particles
of the dissolved solute
are coagulating to become
the undissolved solid

based on the principles of solubility

» Compounds (solutes) tend to be more Soluable
in_hot liquids (solvents) than they are in Cold liquids

— i# a Solution is allowed %o cool,

—> the Solute s no [onger Soluable
— forms the pure solid crystals

@ Tix —10g dissoved

[As temp. | to Te |
89 of solid has been
crystalljsed

lo| -

solubility
(9/c)
af-

temperatwe

* the compounds of the mixture having different Solubilities
—E93 & mixtwe of Satt ond boking Soda can be
Sepovated by dissolving in hot water
— cooling +the resultant Solution

amount of Solute B crystallised
((; , Solute B

Solubility b

(9/c) Pl very small amowt (negligible)

T get crystallised
ﬁ: A for Solute A
Te«Ti
temperatwe
— Example
* In-Closs Exercise =

Use the table below to-omn@m@mymu'mm nitrate, KNO,, erystals containing S%w/'w =

of ssium bromide, KB, impurity can bepurified by crystalisation. , by oaly KN rtmaininy
g ; 35 & renit of omaving all the =

Temperature ———
(0 | Mm:.mo; i

e tempix) o




¥ Distillation : o Solution is boiled with the vapour
formed being condensed back to a [iquid in a
ditferent part of +the oapparatus

difference in the beiling points of the components

to keep ©he t
7 the BP of 1iqQuid in the mixture
thermometer

cooling water out

round-bottom
flask

N

H cooling water in |. | _ distillate
.: the component w/ [ower BP

Why must the Water Enter from the Bottom
in a CondenSerl-
O This ensures that the e€entire length of the
condenser will always pe full of cooling water

#3.5 SEPARATING MISCLBLE LIQUIDS

when @ liquid dissolves in
another liquid = miscible

when a Solid dissclves in
a liquid = Ssoluable

% Distillation : Separate a mixture of two
miscible liquids ¥ the boiling points of
the liquids are Sufficiently ditterent
(about 30°C or moje )

Significont difference in BP
+ E-9- separating a mixture of €thanol & water

¥ Fractional Distillation : Separation of o mixture
of a mixture of two or more miscible liquids
for which the difference in boiling points
is less than 25°C ( components w/ similar BP)

( n-(..# mating Column with Glass Beads ]fnm N
(’-—-‘-r =1 ) Thermameter
Coviey welw op
Veoouw
’ Fractenating
column
-nm-:-n ;.::{ wat
et N ? Deitate o
22 L.J o Vacona
zﬁw m7‘
otetion
water bin
:mn ’Q

provide surface for the vapors to cool &
condense repeatedly

\svna(l decreaSe n terms of gases rism3




H3.6 SEPARATING IMMISCIBLE [LIQUIDS

% [Immiscible_Liquidg| : do not form a homogeneous
mixture when they are mixed,
Separate into two distinct layer
e.g- water and cooking oil

% Separating funne| . allows us to run out the
bottom liquid without getting it comtaminated
w/ any of the -bop onhe

Q immiscible liquids
@ signiticantly ditferent densities

H#3.7 SEPARATING SoL1DS USING
SOLUBLLITY

¥ DiSsolution, Fittration & Evaporation

* Mixtures of Solids can be easily separoted

it one solid is Soluble jn a particular solvent
while the others are not

ditference in solubility
- Sufficient Solvent is added to a mixture o disselve
the Soluble component
—> insoluble component(s) is (are) filtered off

— soluble Solid is recovered by evaporating the
filtrate (Solution of that Solid) to dryness

L{Iﬂm‘

{3) Acd soivent to dissoive one (b} Fiter off the insoluble  (c) Evaporate of the solvent 1o recover
component of the mixture component the second pure substance (Salt)




