Chapter 5: Exploring Mixtures and their Separation
STEATH S - THZ0T 3TN ITehT GoIaehR0T

Chapter Review

o A mixture has two or more cubstances ,bhycica//g combined in any ratio,
each keeping its own properties. A homogeneous mixture has uniform
compocition throughout (calt colution, air, brasc). A heterogeneous mixture
has non-uniform compocition and vicible parte (cand in water, oil in
water, go,‘/).

A colution i¢ & homogeneous mixture of Solute (g‘ma//er amount) discolved in
colvent (larger amovnt). Particles are less than 1 nm, do not ccatter light
[ho Emc/a// efFeCf), do not cettle and cannot be filtered. Concentration =
amount of colute in a given amovnt of colution: % by mass = (mase of
colute / mass of colution) x 100; % mass by volume = (masc of colute /
volume of <olution) x 100; % by volume = (volume of colute / volume of
colution) x 100.

o Solubility ic the maximum amount of colute that discolves in 100 g of
colvent at a given temperature (caturated colution). go/«éi/ity of most
colide increaces with temperature; gases become less coluble when
temperature rices. Solubility curves chow thic graphically.

o Separation methods: Evaporation for a dissolved colid. Cryctallization gives
pure crystale of a colid from a hot caturated colution on cooling (copper
sulfate cryctale; better than evaporation ¢ince impurities ctay in colution
and no decomposition). Simple distillation ceparates miscible liguide whose
boiling points differ by at least 25 degreec ( (acetone 56 C and water 100
C); fractional distillation uces & fractionating column for clocer boiling
pointe (air, petroleum,).
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Paper chromatography ceparates dissolved colovred componente (inks,
plant pigments) becavse they travel at different ratec up the paper with
the colvent. A ceparating funnel ceparates immiscible liquids by den city (oil
above water; the denser /iqafc/ i¢ drained first). Sublimation ceparates a
cublimable colid (cam,bAar, naphthalene, ammonium chloride, dry ice) from
& non-cublimable ore. Sieving, winnowing, handpicking, magnetic
ceparation and filtration are uced for colid mixtures.

Alloye are homogeneouvs mixtures of metale (or metal and non-metal): brase
[cop,ber 50 % +2inc 20 % '), bronze (cop,ber + tin), ctainless cteel 6’ran +
chromivm + wnickel + carbon). Alloys are ctronger, harder and resict
corrocion betfer than pure metals.

A cuspension i¢ a heterogeneous mixture; particles are (arger than 1000
nm, visible, ccatfter light, cettle on standing and can be filtered (muddy
water, chalk in water). Separation by centrifvgation (heavier particles are
pushed to the bottom, ac in a paperfuge or ceparating cream from milk) or
coagulation with alum (cedimentation, decantation, filtration for water
purification).

A collsid has particles of 1 to 1000 wm: looks homogeneovs but ic
heterogeneous, does not cettle, cannot be filtered normally, chows the
Tyndall effect (path of a light beam ic vicible, ac in dusty room or forect
mist). The dispersed particles form the dispersed phase and the medivm
they are cpread in ic the dispersion medivm. Examples: milk, blood, fog,
cmoke, jelly, foam. An emulcion i¢ a colloid of two liguide (milk, butter,
mayauhw’fe).

Wacte water: cegregate waste into biodegradable and non-bisdeqradable.
Sewage treatment ycee ccreening, cedimentation, filtration, bislogical
treatment (bacteria) and dicinfection to make water cafe, applying the

came ceparation ideas.
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Key Terme

Mixture — Two or more cubstances phycically mixed in any ratio.
Homogeneouvs — [niform compocition throughout.

Heterogeneaur — Non-uniform; parte visible.

Solute / colvent — Substance dissolved / cubstance that dissolves it.
Saturated colution — Cannot dissolve more colute at that temperature.
Solubifity — Maximum colute in 100 g solvent at a given temperature.
Crystallization — Obtaining pure crystals by cosling a caturated colution.
Distillation - Separating miscible liguids by boiling point difference.
Chromatography - Separating discolved cubstancee by different rates of
travel.

Sublimation - Solid changes directly to gas.

Immiscible — Liguids that do not mix (0il and water).

Alloy — Homogeneous mixture of metale.

Tyndall effect — Seattering of light by colloidal particles.

Ewmaulsion — Colloid of one liquid in ansther.

Centrifvgation — Spinning to ceparate by density.

Diagrame / Flowcharte
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Solution versve gur,beuriou

—

\  Cannot be filtered

\
Solution Sucpencion
* Particles under 1 nm : Particles over 1000 nm
« Transparent, no Tyndall effect + Opaque or clovdy
* Doe¢ not cettle « Settlee on standing

\ - Filterable

Colloid featvrec

—

Colleid
* Particles 1-1000 nm
« Shows Tyndall effect
» Doe¢ not cettle
\ - Milk, fog, jelly

S
True solution
: Particles under 1 nm
* No Tyndall effect
- Stable

\ - Calt water

Simple distillation
Heat mixture in flack

!
{ower é,b //7«12/ vaporices

!

Va,baur condences in condenser

!

Collect distillate in receiver

Choosing a method

o Mud and water: cedimentation/decantation/Filtration. Salt and water:
evaporation. Camphor and calf: cublimation. Tnk dyes: chromatography. Oil
and water: ceparating funnel. Acetone and water: distillation. Blood

plasma: centrifvgation.
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Worked examples
Ex 5.1-5.3: apply the % formulas. E.9. 20 g calt in 80 g water: 20/100 x
100 = 20 % by mass.

Revise, Reflect, Refine (with Answers)
Q.1 Q4(i). Cake recipe: 25 g cugar, 420 g flour, 5 ¢ codivm
hydrogencarbonate. Concentration of each?
Ans. Total mass = 500 g. Sugar = 25/500 x 100 = 15 %; flour = 420/500 x
100 = 89 %; baking coda = 5/500 x 100 =1% [ég mass).

Q-2 Q4(). Brass alloy has 20 % copper. Copper and zinc in 120 97
Ans. Copper = 20/100 x 120 = §4 g; zinc = 120 - 59 = 36 .

Q-3 Q5. 0il pack: 1.( = 910 g. Will 0il mix with water? Which layer ic on top?
How to ceparate?
Ans. Density of oil = 910 9/1000 m( = 0.91 9/ml, less than water (1 9/ml).
It does not mix and forme a ceparate /ayer on Cop. Uzce a ceparating

Funnel: run the lower water layer out firet, then collect the oil.

Q-4 Q6. Acsertion: Solutione do not exhibit the Tyndall effect. Reacon:
Particles in colutions are larger than 100 nm.
Ans. (iii) A ic true, but P ic falce. Solution particles are emaller than 1 nm,
<o they do not ccafter light.

Q.5 Q7. Table 5.3: methods of ceparation.

Ans. Mud From muddy water: cedimentation, decantation/filtration (insoluble
particles cettle). Placma from blood: centrifvgation (different dencities).
Naphthalene and cand: cublimation (naphthalene cublimes). Chalk
powder and calt: add water, filter chalk, evaporate calt solution (calt
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coluble, chalk not). Salt and water: evaporation. Oil from water:
ceparating funnel (immiscible). Pigments of a flower: chromatography.

Q.6 Q5. Miccible liguide A (é.,b. 60C) and B (é~,b- 20 (). Method?
Ans. Difference ic 30 C (more than 25 (), co cimple distillation: A distils firet
and ic collected, B remaing in flask. Apparatos: flack with thermometer,

condenscer with water in and out, receiving flack.

Q.7 Q9. Compare evaporation, crystallization and distillation.

Ans. Evaporation: dried <olid left, colvent fost. C’kycta//fzat/au: pure cryctalc
from a caturated colution, preferred for colide that decompose on
heating or contain impurities (copper culfate). Dictillation: used when
both liguide are needed or miscible liquide with different boiling pointe

are to be ¢eparated.

Q.8 Q70. Blood ic a collsid. (i) IF it behaved like a true cuspension? (ii)
Dicperced phase and medivm?
Ans. (i) Blood celle would cettle at the bottom and blood could be ceparated by
filtering, which would ctop cupplying oxygen and food. (ii) Dicperced
phase: blood celle (and proteins); dispersion medivm: plasma.

Q.9 Q- What ic the Tyndall efect and when does it occur?
Ans. Seattering of a light beam by particles of 1 nm or more, <o ite path

becomee vicible: in colloids and cuspensions, not in true colutions.

Q.10 Q. Why ic fractional distillation used for air?
Ans. Gaces have close boiling pointe; liguid air i€ ceparated into nitrogen,

oxygen and argon ucing & fractionating column.
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Board Exam Questions (Important)

Q.7 Differentiate between colution, colloid and cuspension.
Ans. Solution: <1 nm, clear, ctable. Colloid: 1-1000 wm, Tyndall effect, ctable.
Sucpencion: >1000 nm, cettles, filterable.

Q-2 How i¢ pure copper culfate obtained from impure cample?
Ans. Dicsolve in hot water, filter, make caturated colution, cool clowly:

eryctale form.

Q-3 Deccribe ceparation of ink into dyes by paper chromatography.
Ans. A cpot of ink on filter paper ctrip dipped in colvent; solvent risec and

dyes move at different rates, giving ceparate colovr bands.

Q.4 What ic an alloy? Write compocition of brase.
Ans. Homogeneous mixture of metals; brase ic 50 % copper and 20 4 zinc.

Q.5 Caleulate the /5 mass of 15 9 cugar in 135 g water.
Ans. 15/(15 + 135) x 100 = 10 4.
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