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1 (i) Why is it important to separate materials from a mixture?
e Separating materials allows us to obtain pure components for specific uses and remove
unwanted impurities. =
Example: Separating sand from water ensures clean water fe@?m 6‘]\5\31\5
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1 (ii) What is distillati L}éE;g
¢ Distillation i at h};l dto separate liquids based on their boiling points by heating

thg\ ‘E\{&X ‘éondensung the vapor.

ExaPlJIpIe Distillation is used to obtain pure water from seawater.
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1 (iii) What is filtration?
e Filtration is a process that separates insoluble solids from liquids or gases using a porous
barrier.
Example: Coffee filters separate coffee grounds from liquid coffee.

1 (iv) What is evaporation?
e Evaporation is the process of turning a liquid into vapor by heating, Ieavmg behlnd the
dissolved solids. (R0

Example: Salt can be obtained from saltwater by evaporagngthe watew )\ ke
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2. What technique wauid \fod L;se\tdseparate sand from water? There are two
posmhhheg;&(phﬁ&h their names.

o Tec‘thques




1. Filtration: To remove sand from water using a filter. /<~

2. Sedimentation and Deca-nta_tiérlﬁ._l: Allowlng sand to "'$<_=;_5tt.le' at the bottom and pouring

off the water) [\ ~—~\\ YA\ \\ o~
Example: Filtration is.commonly used to clean muddy water.
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3. What technique would you use to separate alcohol from water?
¢ Fractional Distillation: Alcohol has a lower boiling point than water, so it evaporates first and
is collected after condensation.
Example: This method is used in the distillation of ethanol.

4. What are mixtures?
e Mixtures are combinations of two or more substances where each retains its individual
properties.
Example: Air is a mixture of gases like nitrogen, oxygen, and carbon dioxide.
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5. How is the separation of mixtures of two or moreliguids done? Name the
separation technique. O | ~ | A e T
e Fractional Distillla\liilor"\: isusedtm separate liquids with close boiling points.
Exam}lil_gﬁ.§‘ﬁ}ja"réfi'-ng’«t'rﬂd'é oil into petrol, diesel, and kerosene.
\\\ |_' ™

6. How to separate a mixture of two solids?
¢ Method: Use properties like solubility or magnetic properties.

o Example: To separate iron filings and sulfur, use magnetic separation.

7. What method will you use to separate a sand and sugar mixture?
e Method:

1. Add water to dissolve the sugar.

2. Filter the mixture to separate sand. e A

3. Evaporate the water to retrieve the sugar. || | | \\ [ =
Example: This method is corhmonly used in-labs to separate heterogeneous
mixtures. £\ \\ (| |\ \L >
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17.1: Methods of Semramon\ Jis)e
1. What are thglmdin methods of separation?

The main methods of separation include filtration, evaporation, distillation, chromatography, and
centrifugation. These techniques separate mixtures based on their physical or chemical properties.
Example: Filtration separates sand from water.

2. How does evaporation help in separating mixtures?

Evaporation removes the solvent by heating, leaving the solute behind. It is used for separating a
solute dissolved in a liquid.
Example: Evaporating saltwater leaves salt crystals behind.

3. What is centrifugation, and when is it used?

Centrifugation separates components of a mixture based on density usmg rapld splnnmg Heavier
particles settle at the bottom. N .f',i\__f_-_.. .
Example: It separates cream from milk. & Wal

4. Why is magnetic separatlemusgd? ~\ V

\ f.'_\. ( '._ '-. \ '.‘.
Magnetic separation remoHes maght—:tlc faterials from a mixture using a magnet.
Example: |I‘QI']\]W]I f\gs{ éi‘é ﬁeparated from sand using a magnet.

17.2: Chromatography
1. What is chromatography?

Chromatography is a technique used to separate and analyze components of a mixture based on
their different affinities to a stationary and a mobile phase.
Example: Paper chromatography separates pigments in ink.

2. What are the common types of chromatography?

The common types include paper chromatography, thin-layer chromatography (TLC), and gas
chromatography.
Example: Gas chromatography separates and identifies volatile substances.

3. Why is chromatography useful in chemlcal analysls'-‘

Chromatography identifies and‘pu_rlfles compquncls m c;ompiex'mlxtures It is widely used in forensics
and pharmaceuticals. A \ U Ao e
Example: It i is used to d\e,téct drugs in a sam pIe
N\
N
4. How does paper chromatography work?

In paper chromatography, the solvent moves up the paper, carrying the mixture components at
different rates based on their solubility and interaction with the paper.
Example: Separating the colors in black ink into different pigments.




1. What is distillation? N AN A

Distillation separates |u’.]UIC’S based on the|r b0|I|ng points by heating a mixture to vaporize one
component aqd lcohn:fenmng it separately.
Example: Dlstlllatlon separates ethanol from water.

2. What is fractional distillation, and how is it different from simple distillation?

Fractional distillation separates mixtures of liquids with closer boiling points using a fractionating
column, while simple distillation separates liquids with significant differences in boiling points.
Example: Fractional distillation is used to refine crude oil into petrol and diesel.

3. Why is distillation important in industries?

Distillation is used to purify liquids and separate valuable components from mixtures.
Example: It purifies water by removing impurities.

4. How is steam distillation used in extracting essential oils?

Steam distillation uses steam to vaporize heat- sensmve compounds llkeessenhal oils, WhICh are then
condensed and collected — '

17.4: FiltraﬁQﬁLZ! ) NN M
1. What is filtration, and how does it work?

Filtration separates solids from liquids or gases by passing the mixture through a porous medium,
which traps the solid particles.
Example: Coffee filters separate coffee grounds from the liquid.

2. What are the common uses of filtration?

Filtration is used in water purification, air purification, and in laboratories to separate precipitates.
Example: Air filters remove dust and allergens from the air.

3. What types of filters are commonly used in filtration?

Filters include paper filters, cloth filters, and membrane filters, dependlng on the partlcle size to be
removed. S~ ALY
Example: Membrane filters are used in reverse osmoms systems

4. How does vacuum ﬁltratlon dlffer frorn normal flltratlon3

Vacuum filtration uses reched pressure to speed up the separation process by pulling the liquid

through the ﬁlte]rl N |
Example: It |Sd5ed in chemistry labs to quickly separate crystals from a solution.




1. Explain the Process qﬁd Apphcatlons of Chromatogra phy
Definition of. Ghtbniatography

Chromatography is a separation technique used to isolate and analyze components of a mixture. It
works by distributing the mixture between a stationary phase (e.g., paper or column) and a mobile
phase (e.g., liquid or gas).

Types of Chromatography

1. Paper Chromatography: The stationary phase is paper, and the mobile phase is a solvent like
water or ethanol.
Example: Separating pigments in a plant extract.

2. Thin-Layer Chromatography (TLC): A thin layer of silica or alumina acts as the stationary
phase.
Example: |dentifying purity in pharmaceuticals. ey

3. Gas Chromatography {(GC): A gas serves as the mébﬂe\ nhasé,.a“nd'zrllqwd-or solid serves as
the stationary phase “ ~. ‘. [7\ '-.! U UL
Example: Detecting a?eohol m bldod samples

Applications 01? ‘]'.Zhroma‘toétaphv’ U

. Fore\r;fsl\c Science: Identifying drugs or toxins in biological samples.

¢ Food Industry: Ensuring the quality and safety of food products by detecting contaminants.
¢ Pharmaceutical Industry: Purifying and testing the purity of drugs.

Conclusion

Chromatography is an essential tool in scientific research and industry due to its ability to separate,
identify, and analyze complex mixtures.

2. Discuss the Impaortance and Types of Distillation
Definition of Distillation

Distillation is a separation technique that relies on dffferencesd'n bmhng pointsio separate
components of a liquid mlxture It mvolves heating a- n ixture tb Vaponze one component and
condensing it separately. ! e W

Types of Distillation . [

1. Simp{ia' istillation: Used when the boiling points of components differ significantly.
Example: Separating saltwater into pure water and salt.

2. Fractional Distillation: Separates components with close boiling points using a fractionating

column.
Example: Refining crude oil into petrol, diesel, and kerosene.




3. Steam Distillation: Used for heat-sensitive com pounds I|ke essent*lal orls

Example: Extracting lavender or eucalyptus otl \\ [ (@0~

Applications of Distillation . |

e Water Purlhcatlonj' Producmg dlstilled water for laboratories and medical use.
N o\
. Alcohqlbruuuctlon Separating ethanol from fermentation mixtures.

¢ Petroleum Refining: Fractional distillation converts crude oil into fuels and other useful
products.

Conclusion

Distillation is an invaluable method for purifying liquids and separating mixtures in industries ranging
from healthcare to energy.

3. Explain the Principle and Uses of Filtration
Definition of Filtration

Filtration is a mechanical separation technique that removes solid partlc’rea from hquu:ls or gases by
passing the mixture through a filter medlum ! NN o=

Types of Filtration =
|_ )\ -~ Y~ A \ -, A -
1. Gravity Filtration: lUses‘ gra\nty to pull the Ilqmd through the filter.

Examplﬁ| F!ltenﬁg tea'feaves from tea.

2. Vacuum Filtration: Uses reduced pressure to speed up the process.
Example: Isolating a solid precipitate in a chemistry lab.

3. Membrane Filtration: Uses semi-permeable membranes to remove fine particles or
microorganisms.
Example: Reverse osmosis for purifying water.

Applications of Filtration
e Water Treatment: Removing impurities from drinking water.
e Air Purification: Filtering dust and allergens in HVAC systems.

¢ Industrial Processes: Separating solid impurities from oils or chemicals.

Conclusion

Filtration is a versatile and widely used separatmn technlque crltlcal Il"l maintalmng cleanliness and
purity in various apphcatlons, from househcrld use to'industrial operations.




17.1: Methods of Separation .
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What is the main principle of separation techniques?
a) Chemical reactivity

1.

b) Physical differences between components &
c) Solubility only
d) None of the above

Which method is used to separate a soluble solid from a liquid?
a) Filtration

b) Chromatography

c) Evaporation &

d) Decantation

What is centrifugation used for?
a) Separating liquids with different boiling pomts _ N \

b) Separating substances based on density- Ve '\
c) Separating solids frqm Ilqulds \ (
d) Mixing components

What i }s\ n\‘qgnet“: separatlon used for?

a) Sepératlng liquids from gases

b) Separating magnetic materials from a mixture &
c) Separating organic compounds

d) Filtering out sediments

What is decantation?

a) Filtering liquids

b) Pouring off a liquid from a solid or denser liquid &
¢) Using magnets to separate mixtures

d) Boiling liquids to separate them

Which separation method is used in separating cream from milk?

a) Filtration o
b) Centrifugation & e AN\
¢) Distillation - . Ao

d) Sedimentation

17.2: Chromatography h

'

What is the principle of chromatography?
a) Magnetic properties
b) Solubility differences &




c) Boiling point differences
d) Electrical conductivity

8. What is paper chromatt)graphy mamlv uSed for?
a) Separating gases \ N

b) Separaung plgments ina mlxture V4
¢) Filtéfing SO|Id particles
d) Separating liquids based on boiling points

9. In chromatography, the mobile phase can be:
a) Solid
b) Liquid or gas &
¢) Liquid only
d) Solid or gas

10. What is the stationary phase in paper chromatography?
a) Solvent
b) Paper
c) Gas
d) Metal

11. What type of chromatographv is used tb sebarate volatlle ;ubétances‘v‘
a) Paper chromatography N\ VAU
b) Thin-layer chromatogr‘aphy
c) Gas chromatqg&éphv v
d) Steia| | distillation

12. Which is an application of chromatography?
a) Detecting drugs in blood &
b) Measuring density
c) Determining melting points
d) Decanting liquids

17.3: Distillation

13. What is distillation used for?
a) Separating immiscible liquids
b) Separating liquids based on boiling points &
c) Separating pigments -
d) Separating solids from quuids ~A O A\l \\

14. What is fractional dlstlllati‘on'-'
a) Separatlng gases A : AR
b) Sepaqqhqg Ildinds with close bomng points &
c) Remomng solids from liquids
d) Filtering organic mixtures

15. Which industry heavily relies on fractional distillation?
a) Pharmaceuticals




b) Petroleum refining « AN OL
c) Agriculture CAL
d) Food and beverages ) A "'\. 7 N AL L

16. What is steam dlstlllatlon used fdr?
a) Separating; sal,tsifrom water
b) Purifylmg’alcohol
o) Extractlng heat-sensitive compounds like essential oils &
d) Filtering impurities

17. What is the apparatus used in distillation called?
a) Centrifuge
b) Chromatograph
¢) Condenser <
d) Separator

18. What is a real-life application of distillation?
a) Extracting pigments
b) Producing distilled water &
c) Separating gases
d) Mixing solutions

17.4: Filtration ] IR\R\RR 20
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19. What_-\ﬁ&_é‘ij_ﬁitlrééiﬁn_separate?
a) Soluble solids from liquids
b) Gases from liquids
c) Insoluble solids from liquids or gases &
d) Liquids from liquids

20. Which of the following uses filtration?
a) Refining petroleum
b) Water purification
c) Extracting alcohol
d) Testing pigments

21. What type of filter is used in reverse osmosis?
a) Cloth filter
b) Membrane filter &
c) Paper filter
d) Sand filter ~\

22. What is vacuum flltratlon'v‘
a) F:Iternpg undén nigh pressure
b) Usihg. heat to filter liquids
c) Using suction to speed up the filtration process &
d) Filtering gases only
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24,

Which part of coffee-making involves flltratlon'v‘
a) Roasting beans " A\ T\ 0\ \\ |
b) Grinding beans RAVZAREE R\ = R =
c) Separating coffee grounds from the hqmd V

d) Boiling Wﬂter|| ]| -

What LIf\.rlpe of filter is used to remove allergens from air?
a) Cloth filter

b) HEPA filter &

¢) Sand filter

d) Paper filter

General Applications and Understanding
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28.

29,

30.

What is the basis of centrifugation?
a) Boiling point differences

b) Density differences «

c) Solubility differences

d) Magnetic properties

a) Distillation
b) Decantahon

c) Futtr@ﬁod A
d) Ch r’omatography

What is an example of using evaporation for separation?
a) Separating alcohol from water

b) Separating salt from saltwater &

c) Filtering coffee

d) Distilling petroleum

What is the residue in filtration?

a) The liquid that passes through the filter
b) The solid particles left on the filter &
c¢) The gas formed during filtration

d) The solvent that evaporates

Which method is used to separate iron hllngs from a mlxture.'-"'-", AW
a) Filtration A\ A A WA W AW ) a

b) Chromatography (| QNS

¢) Magnetic separatlon w’

d) Decantation. N ] e

W\
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What‘t’echnlque is commonly used to purify tap water?

a) Distillation

b) Centrifugation

c) Filtration &

d) Chromatography




