1 :Exploratiun of Elemen:
Sin Nature

) What is the main source of water?

© Howi Is suspension formed?
©) How is water safe for consumption
produced?

\hat Is the use of acids and alkalis in
dally iife?




How is the water in an
aquarium treated to make it
safe for fish?

Does a cooking oil bottle need
to be shaken before use?
What are the effects of water
pollution on aquatic life?
How are saturated solutions
formed?

Why is water known as a
universal solvent?

Let’s understand:

© Physical characteristics of water
© Solution and rate of solubility
O water purification and water supply
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Dead Sea
The Dead Sea, located at the border of Jordan,
is the saltiest sea in the world.

Lying roughly 4305 metres below sea
level, it is the lowest point on Earth. The Dead
Sea s completely surrounded by land, Thus,
the water flowing from the Jordan River into
- .. the sea eveporetes quickly, increasing its
saltiness.

Unusual high salt content causes the
water in the Dead Sea to be so derse. This
results in natural buoyancy, so, we can easily
fioat in the Dead Sea

¥ Saturated solution
¥ Capillary action * Universal solvent
¥ Solubility * Oxidation
 Suspension ¥ Chilorination

= Water sustainability



@ Physical Characteristics of Water )

ater is a basic need of all life on Earth. No life would survive without water. More than

70% of the Earth’s surface is covered by water. Water has its own unique propertics, Pure
water is colourless, odourless and tasteless. [t exists as liquid at room temperature. Figure 5.1 shows
several physical characteristics of pure water.

Boiling point = 100°C
Freezing point = 0"C
Colourless

Density = 1 g cm™

Figure 5.1 Physical characteristics of pure water

Water has a high surface tension. Surface tension is
a result of cohesive force between the molecules of water
al the surface that allows insects like daddy longlegs to stay
afloat on water (Photograph 5.1).

Cohesive force between water molecules and
adhesive force between water molecules and the cell walls
of xylem allow water Lo be drawn up from the roots to the
leaves of plants. This phenomenon is known as capillary
action (Figure 5.2).

Photograph 5.1 Daddy langlegs
on the surface of water

Call wall ®$

) = Attracine force bebween
Adhesive force same mokeoules b
between water cohesve force
molecule and call = Attractve force bebween
different molecules is
adhesive force

Figure 5.2 Capillary action in plant

Do you still remember the three states of water that you have leamed in Form One?
Absorption and release of heat to the surroundings result in the change of the state of water.
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| ¢ e Melting
P o .

s

l— — Freezing
- souD

) Heatis absorbed
. Heat is released
b

Figure 5.3 Effects of absorption amd release of heat on the state of water

- ulty 5:1 3 “_ ' Q

T 1 i
_"_'—"1‘ Aim: To gather information and make a multimedia presentation on water. |
——— ~ Instruction

1. Work in groups.
2. Gather the following information from various resources. |
X { (a) The importance of water for living things
| (B} Physical characteristics of water

ey * - Boiling point - Freezing point

e —— - Colour - Density

—— =] - Surface tension - Capillary action —
r i - Effects of absorption and release of heat on water

* 3. Present your findings in the form of a multimedia presentation.
e ] e

Composition of Water

Teacher, is it true that water is 8 compound? How can wa
determine the composition of elements in a water molecule?

Yes, i s, Water is a compound which is made up of
arygen and hydrogen that combine chemically, We
can determine the composition of elements in a water
molecule through electrolysis,

(@)
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- Aim: To determine the composition of elements in a water molecule. —
- Materials: Distilled water, dilute hydrochloric acid, wooden K L
splinters and matches ; ——= mm
Apparatus: Electrolysis cell, switch, cAlan 2 i -
two measuring cylinders, dropper I- s b
= and crocodile dips . = Distied -
- E water F
Instruction * —_— 7
7 1. Label two measuring cylinders as K and L. Dilute
2. Setup the apparatus as shown in Figure 5.4 hydrochloric B ¥
- by adding a few drops of dilute hydrochloric *"— acid 113
acid to the distilied water. Switch —
= 3. Connect the switch for 10 minutes. Figure 5.4
~ 4. Observe the changes that occur at bath measuring cylinders. I
5. After 10 minutes, turn off the switch and record the volumes of gas in each measuring cylinder. b —
&, Testthe gases collected using wooden splinters. =
- 1 (@l The gas in measuring cylinder Kis tested with a glowing wooden splinter b o
(b) The gas in measuring cylinder L is tested with a buming wooden splinter -] - =
—— 7. Record all your observations in a table. —— —
== _ Observation -
= L* = — - - — - —_— _— - — —
= Measuring cylinder Volume of gas (ml} Effect on wooden splinter
? . . L—f
-3 L _;
-
Questions -
1. Name the gases collected in measuring cylinders K and L.
: 2. (a) What is the ratio of the volume of gas in measuring cylinder Kto L7 —
= (b} Give an inference for your answer in 2 (a). =
— 3. Whyis dilute hydrochloric acid added into the distilled water? -
L

at tha anode whila hydrogen gas is
produced at the cathode,
+ Awater molecule s made up of bwo
hydrogen atoms and one oxygen atom. -
= The chemical symbol of water is H,0. j ;

-y Science
Do
= Anpde is the electrode that is connected to

the positive terminal of a battery.

= Cathode s the electrode that & connected to
the negatie terminal of & battery.

+ During electrolysis, oxygen gas is produced ‘

— Photograph 5.2 Composition of elements in water
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Effects of Impurities on the Melting Point and Boiling Point
of Water

Photograph 5.3 shows two pots containing water and chicken soup respectively. The pot confaining
water boils faster than the one containing chicken soup. Do you know the reason for this? Let us
carry oul Activity 5.3 1o study the effects of impurities on the melting and boiling points of water.

—— —

(a) Water (b) Chicken soup
Photograph 5.3 Effects of impurities on the boiling point of water

u:tiuity".iﬁ — . ; = .

Alm: To observe the effects of impurities on the melting point and boiling point of water.
Materials: Distilled water, ice cubes, two thick towels and table salt
Apparatus: Beaker, conical flasks, thermometer, spatula, Bunsen burner, tripod stand, wire gauze,
two-hole rubber stopper, glass tube and stopwatch
-
{) Theeffect of table salt on the melting point of ice |
1—. Instruction —
1. Wrap two similar-sized beakers in thick towels and label them as Pand Q. ‘ ;
2. Add the same number of ice cubes into both beakers. i
3. Add one spatula of salt into beaker P (Figure 5.5).
4. Record the temperature of the ice in both beakers every 2 minutes until the temperature
®  becomes constant g
N N 3
Thermomater —%' Tharmometer —%' '
lce + I lew
table salt 5 ”
——= —— Thick towsl —— Thick towel '_."_
P Q =
Figure 5.5
]
- ,—-_?}
- (99)] —
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Observation
Time (min) | 2 4
Temperature of ice in P |
beaker (°C) Q

@ The effect of table salt on the boiling point of water

_ Instruction

| 1. Setup the apparatus as shown in Figure 5.6 and label the conical flasks as K and L.
2. Heat the distilled water in both conical flasks until they reach 80°C.

3. Start recording the temperature of the water in both conical flasks every 2 minutes until the
temperature becomes constant.

Time (min) 2 4 i 6 1
Temperature of water K I i
in conical flask (*C) L | $

. Questions

1. Using the Kinetic Theory of Matter, explain the change in the state of ice in Activity A.

2. Givean inference for the boiling point of distilled water and the boiling point of distilled water
mieed with salt.

3. What can be concluded about impurities from Activity A and B?

= -

After completing Activity 5.3, you will find that salt lowers the melting point of ice and
increases the boiling point of water. Other physical characteristics of water such as taste, smell and
colour can also change in the presence of impurities. For example, seawater tastes salty because it
contains dissolved salt.




Evaporation of Water

Evaporation of waler is the process that happens | - \ _$
at the surface of water that changes water to water | ol 5
vapour, This process occurs at any temperature. [ % : q ‘“ .
The changes in the water molecules that undergo m % i
F A
y |
=

evaporation can be seen in Figure 5.7,

- & ’ Water vapour
‘.V The molecules of water Lo
L at the surface have
higher kinetic enargy,
thus they can move
m:m escape into Photograph 5.4 Evaporation of water occurs when

) wet clothes dry
Figure 5.7 The process af water evaporation

Let us carry out Experiment 5.1 to know the factors affecting the rate of evaporation of water,

g}];pcﬂmmt al

Aim: To study the factors affecting the rate of evaporation of water.

@ Humidity
Problem statement: Does humidity affect the mte of evaporation of water?
Hypothesis: The higher the humidity, the lower the rate of evaporation of water,

Variables:

(a) Constant variables: Surrounding temperature, volume of water, movement of air and exposad
k surface area of water

{b) Manipulated variable: Humidity
k {c) Responding variable: Rate of evaporation of water

Materials: Anhydrous cobalt chloride papers, water, thread and anhydrous calcium chloride
k Apparatus: Bell jar and beaker
Procedure:

k 1. Dip two anhydrous cobalt chlorde papers into water until completely wet.
2. Setup the apparatus as shown in Figure 5.8,

3. Observe the cobalt chloride papers.
4. Record your observations in a table,

Fae| )
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Thread
- T
cobalt
chioride -— Beall jar —

Water Beaker

2 Figure 5.8
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Q, Surrounding temperature

Problem statement: Does surrounding temperature affect the
rate of evaporation of water?

Hypothesis: The higher the temperature of surrounding, the
higher the rate of evaporation of water

Variables:

(a) Constant variables: Humidity, velume of air, movement of air,
exposed surface area of water

{b) Manipulated variable: Surrounding temperature

(c) Responding variable: Rate of evaporation of water

Materials: Anhydrous cobalt chloride papers and water
Apparatus: Filament lamp and white tile

Procedure:

1. Label two anhydrous cobalt chlorde papers as fand K.
2. Dip both papers, ./ and Kin water until completely wet.
3. Place papersJand K on a table as shown in Figure 5.9.
4. Observe the cobalt chlaride papers.

5. Record your observations in a table.

Wet cobalt chloride papers

T
i
=

Cobalt chioride paper s made
of cobak chioride powder,

a substance that s very
sensitive (o water, The paper
i5 blue when dry and turns
pirik wihan wel




g Gf Exposed surface area of water
Problem statement: Does exposed surface area of water affect the rate of evaporation of water?

k Hypothesis: The larger the exposed surface area of water, the higher the rate of water evaporation.

Variables:

(a) Constant variables: Humidity, volume of air, movement of air and surrounding temperature
(b} Manipulated variable: Exposed surface area of water

() Responding variable: Rate of evaporation of water

I\ Materials: Filter papers, water and thread
Apparatus: Retort stand with clamp

Procedure:

1. Prepare three filter papers, P, 0 and R.

2. Dip all the three filter papers in water.

3. Fold filter paper Q intotwo and filter paper R into four.

4. Hang all the three filter papers on different retort stands (Figure 5.10).

Retort Thread R.E-'_ Thread Fj:rﬂ Thread
stand =13 Filter : — Filter
with Filter with g  with
clamp paper P dgmg ik dlamg i
e Erhe—
Figure 5.10

5. Record the time taken for the filter papers to dry in a table.

Q, Movement of air

Problem statement: Does movement of air affect the rate of evaporation of water?
Hypothesis: The faster the movement of air, the higher the rate of evaporation of water.

4 F ¥ F X d

Variables: :
(a) Constant variables: Humidity, volume of water, exposed cobalt d,%
surface area of water and surrcunding paper
temperature
(b) Manipulated variable: Movement of air
() Responding variable: Rate of evaporation of water — e |
Materials: Anhydrous cobalt chloride papers, cellophane Cellophane Microscope Cellophans
tape and water tape slice tapa
¥ M N
k Apparatus: Microscope slides, fan and dropper Figure 5.11
Procedure:
k 1. Stick two anhydrous cobalt chloride papers on microscope slides using cellophane tape and

label them as M and N (Figure 5.11).
2. Add a few drops of water on each cobalt chloride paper.
3. Placeslide M under a moving fan and slide N away from the fan.

| 4, Record your observations after 15 minutes in a table.
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L; Conclusion:
Is the hypothesis for each experiment accepted? Give your reasons.
Questions

1. State the functions of water and anhydrous calcium chloride in Experiment A
k 2. What is the use of the filament lamp in Experiment B7

3. How does surface area affect the rate of evaporation of water?

I 4. Why is a fan used in Experiment D7

There are four factors affecting the rate of evaporation of water,

Brain @y
humidity, surrounding temperature, exposed surface area of ry

waler and movement of air,

Wity do we feel cold when |
| we sweal?

Dry air contains less water vapour.
S0, dry air can hold more water
maolecules that escape from the
surface of water. Thus, the rate of
evaporation of water increases,

When the surrounding temperature
increases, the water molecules at

the surface gain more energy, move
faster and escape into the air easily.
‘Thus, the rate of evaporation of water
increases,

surface area of water

Expose d

Movement of air sweeps away water
vapour in the air. High speed of
wind causes the air at the surface of
water to dry and increases the rate of
evaporation of water.

Figure 5.12 Factors affecting the rate of evaporation of waler

Exposed surface area of water that is
larger allows more water molecules
to escape, thus increasing the rate of

B .. o
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Chaptar 5 : Water snd Selufion

¥ Sea salt is obtained from the
I.::\I"I:l".l.'l.i surtace arcas. *
L"l..|r|1|.|l|-|l|| ol seawaler
dry faster,

Seafood that is dried can be ‘:t‘Fl lﬂl'lgl'.’l Hair dryer that blows hot air increases the
us I:'I]'Il:ri'ﬂ.'ll'gill.'lijil'.l.‘i! cannot survive femperature, 1 hus inq reAsing evaporalion
without waler. of

Photograph 5.5 Applications of evaporation of water in daily life

Se 3 ' el

Aim: To create a multimedia presentation on evaporation of water.

Instruction
1. Work in groups.
2. Gather information on:
fa) the relationship between evaporation process and daily life activities
(b) the ways to reduce water loss through evaporation process in agriculture
ic) cooling through evaporation process in refrigerators
3. Use various resources such as Internet and library to gather information for 2 (a), (b) and (c).
4. Present the outcomes. |

o—— . =

1. lkram needs pure water to prepare a solution. His friend gave him a bottle of water. Suggest a way
that he can use (o determine whether the water is pure or not
2. Explain the difference between the movernent of water molecules at room temperature and at 0°C.

| 3. Bxplain one importance of evaporation of water to the human body,




Sugar
[solute)

g ;z' Solution and Rate of Solubility )

S — |  ——

Solute, Solvent and Solution

1
ave you ever wondered what happens to the sugar that is i \ i

ded 1o water? Solute is a substance that can disselve ina | 0 Sugar waler
liquid, whereas solvent is a liquid that dissolves a substance. Thus, {sohvent) {sclution]
sugar is a solute and water is a solvent. Solution is the mixture
formed when a solute dissolves in a solvent. Thus, the sugar water
formed is a solution (Photograph 5.6). — e —
BT e —
Dilute Solution, Concentrated Solution and FROEEADL 5.6

= F ti feeti
Saturated Solution Rttt ff iufion
The amount of solute in a solution affects the concentration of the solution. The solutions formed
can be classified as dilute solution, concentrated solution and saturated solution. These solutions
can be prepared in the laboratory by carrying out Activity 5.5,

i hrity_ 515 : . v a

L]
Aim: To prepare dilute solution, concentrated solution and saturated solution.
Materials: Distilled water and copper(ll) sulphate crystal
Apparatus: Beaker, measuring cylinder, glass rod and spatula -
B Instruction i e
= 1. Fill three beakers labelled as P, Q and R with 50 ml of distilled )
. ; distilled water
water (Figure 5.13).
T 2. Add two spatulas of copper(ll) sulphate crystals into beaker P -
and stir until all the copper{ll) sulphate crystals dissolve. B 5
- 3. Add four spatulas of copper{ll sulphate crystals into beaker = P | e B
Qand stir until all the copper(ll} sulphate arystals dissolve. _
— 4, Add four spatulas of copper(ll} sulphate crystals into beaker R
- and stir until all the copper{ll) sulphate crystals dissolve. Add P Q R L -
more copper{ll} sulphate crystals little by little until excess Figure 5.13 b =
— copper(ll) sulphate crystals deposit at the bottom of the beaker.
= 5. Observe all the three beakers and record your observations. :
Observation = ==
- Beaker | Qulnﬁl.'!rnfaf?lﬁllj :uﬂi_hm ﬂ'!l‘ltll! | Colour of solution i 1
_ : P
= ==
: R =
]
y \! = -
5 ™ an -
— — - — —
L -‘ : i
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Questions
1. Identify the types of solutions formed in beakers P, Q and R.

. 2. Name the solute, solvent and solution used in this activity.
3. Why does a precipitate form in beaker A7

— i

The three types of solutions formed in Activity 5.5 are uniform mixtures even though the
saturated solution forms a precipitate. Table 5.1 shows the comparison between these three
types of solutions.

Table 5.1 Comparizon between different types of solutions

Dilute solution Concentrated solution Saturated solution

¢ Less amount of soluteinthe  » More amount of soluteinthe  » Excess amount of solute in

solvent solvent the solvent
* Can dissolve more solute # Can dissolve less solute + Cannot diszolve any more
solute and form precipitate

Solution and Suspension

When two substances are mixed to form a mixture, a solution or a suspension is formed. What is the
difference between a solution and a suspension? Solution is a clear mixture formed when a solute
dissolves in a solvent, whereas suspension is a cloudy mixture formed from undissolved solute
particles in a solvenl Figure 5.14 shows river water that contains a non-uniform mixture of water
and sand.

| What i the type of solution
found in the Dead Sea?

 Brain @@y



Let us carry out Activity 5.6 to distinguish between a solution and a suspension.

A- ity E.E: ' ' 3

———

Alm: To distinguish between a solution and a suspension.

| Materials: Copper(ll) sulphate crystal, water, filter paper and chalk powder

Apparatus: Beaker, spatula, conical flask, filter funnel, measuring cylinder, glass rod, torchlight and
white screen

Instruction
1. Measure and pour 100 mi of water into a beaker and add one spatula of coppertll) sulphate

— crystals.
~ | 2. Stirthe mixture until even and observe the appearance of the mixture formed.
3. Use a torchlight to direct a beam of light towards the beaker and observe whether the light can
_ pass through the mixture as shown in Figure 5.15(a).
4, Let the mixture stand for 10 minutes and filter its content as shown in Figure 5.150b).
e 5. Observe if there is any residue left on the filter paper,
— 6. Repeat steps 1 to 5 by replacing copperi(ll) sulphate crystals with chalk powder and record your
—- observations.
i
'i Mixture — o= Glass rod
Filter paper
———— | Residue
e Fitter funnel
I Conical flask
]
| Figure 5.15
—_— 1. Questions

| 1. What is the appearance of the mixture of water and chalk powder?

= | 2. Howcan the solute in the mixtures be related to the ability of light to pass through them?

[T A

3. Give your inference for the filtration test done on both mixtures.

(3 —

A solution is formed when a solute is dispersed throughout "';;- R
a solvent. Thus, a solution has a uniform colour and appearance. I’J'i] ;
Although the mixture of water and copper(ll) sulphate crystals

forms a coloured solution, the uniform colour of the mixture makes A medicine in the farm of
the solution appear transparent. The tiny size of the solute particles St persticel st bit ik
llows light to pass through a sohution. This is also the SR Wikt
AlOwWs E]'I. ! FESE- IDIIE A 5L¥ 'I.iI]DH: 15 15 als0 reason wh:,' Ihe active substances in
there is no residue left when a solution is filtered. it are equally depersed

A suspension appears cloudy as the solute particles do not throughout the qusd.

dissolve in the solvent, such as chalk powder that is insoluble in water.
The size of the particles in a suspension is large enough to prevent light from passing through the
suspension. Suspensions will settle if left undisturbed and leave residue when fltered,

()
N
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Solubility
You have already learned the definition of a solution. Now, what does solubility mean?

Solubility of a solute is the maximum amount of the solute that
can dissolve in 100 ml of solvent at a specific temperature,

Rate of Solubility

‘The rate of solubility of a substance is affected by several factors. Carry out Experiment 5.2 to
determine these factors.

|’ é}jwimm 3.2

Alm: To study the factors affecting the rate of solubility.

ﬁ, Temperature of solvent
Problem statement: Does the temperature of solvent affect the rate of solubility?
Hypothesis: The higher the temperature of solvent, the higher the rate of solubility.

Varlables:

(a) Constant variables: Volume of solvent, rate of stirring and size of solute
k {b) Manipulated variable: Temperature of solvent

() Responding variable: Rate of solubility

Materials: Distilled water and table salt

Apparatus: Measuring cylinder, beaker, glass rod, thermometer, tripod stand, wire gauze, Bunsen
burner and spatula

Procedure:

k 1. Pour 100 ml of distilled water into beakers labelled K and L.
2. Heat beaker L until 50°C, then add table salt into beakers K and L.
3. Stir the mixtures in beakers K and L at the same rate until the salt dissolves completely
{Figure 5.16).
4. Observe and determine the beaker in which the salt
k dissolves faster.
5. Record your observation.

k T Beaker |

k distilled water

k ietitod water Bunsen bumer
Fi 5.16
k Conelusion: g
Is the hypothesis accepted? Give your reason,

L
=) ®
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K ) rateofstirring

Problem statement: Does the rate of stirring affect the rate of solubility?
Hypothesis: The higher the rate of stiming, the higher the rate of solubility.

Variables:

(a) Constant variables: Volume of solvent, temperature of solvent and size of solute
(b) Manipulated variable: Rate of stirring

(c) Responding variable: Rate of solubility

k Materials: Distilled water and table salt
Apparatus: Beaker, glass rod, measuring cylinder and spatula
L‘ Procedure: )
1. Set up the apparatus as shown in Stired slowly Stired fast
Figure 5.17 e ==
k 2. 5tir the mixture in beaker K slowly
and the mixture in beaker [ fast.
k 3. Determine in which beaker the

salt dissolves faster. Bleaker K Beaker L
4. Record your observation.
Conclusion:
l\ Is the hypothesis accepted? Give your reason. Figure 5.17

Q, Size of solute

Problem statement: Does the size of solute affect the rate of solubility?
Hypothesis: The smaller the size of solute, the higher the rate of solubility.

Variables

(@) Constant variables: Volume of solvent, temperature of solvent and rate of stirming
(b) Manipulated variable: Size of solute

() Responding variable: Rate of solubility

Materials: Distilled water, fine sugar and sugar cubes
Apparatus: Beaker, measuring cylinder, glass rod and spatula

k Procedure:
l\ « 5et up the apparatus as shown in

Figure 5.18. G o
Stir the mixtures in beakers K and L
at a same rate. Beaker K 100 mi
k . Determine in which beaker the sugar distilled
dissolves faster. water |
4. Record your observation. 1 g of fine 1gof
o Ssion: sugar sugar cube
k Is the hypothesis accepted? Give your reason. Figure 5.18

=

=
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_-f"ﬁﬁ;disdm faster i hot 65 S Fine sugar dissolves faster =~

Factor . Rate ul'ml.lhl.l.'ly

We use the knowledge of solubility in our everyday life without even realising il. For example,
to make a cup of coffee quickly, we use hot water, fine sugar and instant coffee powder. Then, the
mixture is stirred fast. All these actions increase the rate of solubility.

when stirred. e “.._..  compared tosugarcubes -~

High temperature and rate of stirring of The smaller the size of solute, the bigger
solvent cause the particles to move rapidly, the total surface area that is exposed to
This causes the particles of solvent and solute the salvent particles. This allows the solute

to fill up the spaces between them faster. to dissolve faster in the solvent. .r.

Photograph 5.7 Factors affecting the rate of solubility
Colloid

A colloid is a mixture of two or more solutes dispersed evenly in a solvent. However, colloids
neither form a clear mixture nor precipitate. Thus, colloids are intermediate between a solution and
a suspension {Figure 5.19),

I_.II
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Photograph 5.8 Examples of colloids in everyday life

Water as a Universal Solvent

Water is known as a universal solvent due to its ability to dissolve almost all substances, solids, liquids
or gases. Water is used as a solvent in domestic use and also as a raw material in the manufacturing

industry, agriculture and medicine.

Fertilisers dissolve in ¢ Water dissolves
water and are absorbed Soft drinks are produced using detergents used in
by the roots of plants. water as a solvent. cleaning process.

Photograph 5.9 Uses of water as a universal solvent

Organic Solvents
Organic solvents which are carbon-based can be used to dissolve solutes that are insoluble in

waler.

Organic solvents
|
A.lﬂ:lvlml K:rc:ulu Au;nne 1"nrp;nti|:|¢ Etlller
| I | I I
Perfume Lamp oil MNail varnish Paint remover  Oil extractor
Antiseptic Lacquer Faint thinner

Figure 5.20 Examples of organic solvents in everyday life

The characteristic of organic solvents which is volatile enables these solvents to be used widely in
manufacturing acrosol substances such as spray paint, perfumes and pesticides. Organic solvents must
be handled carefully as there are certain organic solvents which can be harmful to health.

i




[RormativelBracticel ™

1.
1.
3.
4

Explain with examples the meaning of solute, solvent and solution.

Explain one difference between solution and suspension.

Mame the substances at home that can remove rust, blood stains and ink stains.
. Why Is hot water suitable for making coffee?

ngj Water Purification and Water Supply )

Water Purification Method

Wntn' is one of the most valuable natural resources on Earth. Water covers two-thirds of
the Earth's surface, however most of the water cannot be used directly as it contains impurities,
microorganisms and dissolved substances,

Thus, water needs to be purified and treated in order to be safe for human consumption. Water
purification can remove odour, taste, colour, microorganisms and dissolved substances so that the
water can be used for various purposes,

Let us carry out Activity 5.7 to study the water purification method.

- :. ==
. e
viqr 8.7 - = i
—
E__ f— Aim: To study various water purification methods, | =58
= | Materials: Pond water, chlorine water, sterile nutrient agar, filter paper and cellophane tape =
- Apparatus: Beaker, glass rod, filter funnel, measuring cylinder, Bunsen burner, wire gauze, Petri _—
= | dish, distillation flask, Liebig condenser, retort stand with clamp, thermometer and one-hole nibber E
| stopper
. Instruction |
fa 1. 5et up the apparatus as shown in Figure 5.21(a) and collect the filtrate. -
= | 2. Set upthe apparatus as shown in Figure 521(b) and collect the distillate. 1
= . | 3. Prepare five Petri dishes containing nutrient agar and label them as A, 8, C, Dand E. ;
| 4. Add the following substances into the Petri dishes. |
Petri dish A is added with five drops of pond water = ==
> Petri dish 8 is added with five drops of filtrate of pond water o e
| Petri dish C is added with five drops of distillate of pond water =l
= | Petri dish D'is added with five drops of boiled pond water |
: = | Petri dish E is added with five drops of pond water mixed with chlorine water
- ~ | 5. Closeall the Petri dishes and seal them with cellophane tape. ,': - —
- .| 6. Keepall the Petri dishes in a dark place for four days. J—
—- | 7. After four days, observe and record the growth of microorganisms on the nutrient agar.
— — >
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Glass rod
Beaker
Pond water
Filter funnal
Measwring
= cylinder
.
— Figure 5.21(a} Figure 5.21(b) -
== Observation .
= Petri dish Observation .
e z [ A E
r—— B
: c < —
.
- D ;__‘_
- E
= L g
— Questions - pre
. 1. Which method produces pure water? P =
2. Whatis the function of chlorine in Petri dish E7 —
3. Give an inference for your observation on the nutrient agar in Petri dishes 8 and C. t —

You have studied water purification methods from Activity 5.7, Overall, water purification
methods include boiling, chlorination, filtration and distillation {Figure 5.22).
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Water
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Figure 5.22 Water purification methods



Solving the Problems of Water Supply

Some countries with limited water sources use alternative ways to get water supply to
meet their nations” water needs,

Singapore has limited water Ts\
NEWaler supply. The country uses modem
hittpcs e pubs technologies 1o recycle sewage imto
o walersapply/ drinking water and for industrial uses.
fournationaaps/newater This project is known as NEWater.

J

E water suppl'_.l
— Instruction

1. Work in groups.
2. Gather information on how the countries with water shortage

= find alternatives for water supply. The altemative methods include: ﬂm T LS. T _E M)

p— @) recycle of water =
i {b) fog harvesting A water iroatrment engineer ==
R ic) water purification from seawater (reverse osmosis) designs a system that can — -
J 3. Present the outcomes using a multimedia presentation. treat wastewater mito clean
= water which |s sale for = —
= human use.

Water Supply System

We use water every day for bathing, drinking, washing the dishes as well as many other things.
Have you ever wondered where the tap water comes from? Water collected from sources such
as rivers and rain is conveyed to water treatment plants prior to its distribution to consumers.
Bacteria, algae and minerals are some of the substances removed during the water purification
process (Figure 5.23 and Figure 5.24).

Teachar, why is
water purification

g

Water purification is essential to remove
odour, colour, taste, microorganisms
and harmful chemicals so it is safe for
consumplion.
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Remaves large suspended particles such as tree branches and leaves I

Increases oy gen content in the water to get rid of unpleasant smell and taste I

» Alum iz added so that mud particles stick together and sink to the
bottam of the tank
# Slaked lime (calcium hydroxide] is added to reduce the acidity of water

Sedimentation Suspended particles deposit at the bottom of the tank I

© | E
Filtration Removes remalning suspended particles through sand filters I : -
© .

Chlorination and # Chlorine is added to kill microorganisms in water ‘
fluoridation » Sodium fluoride is added to prevent tooth decay

Figure 5.24 Water purification process

ivi_ty'.i.H : : m@;

" Aim: To gather information on the stages of the water supply system.
Instruction S
1. Work in groups. | e—
" ° 2. Build a model of water supply system using scrap materials to show the following stages:
4 {a) filtration {d) sedimentation -
{b) oxidation (e} filtration =
(c) coagulation {f) chilorination and flucridation .
3. Gatherinformation about each stage. -
- 4. Explain the model built and present the outcomes.
= i ==
. lm | 3 - {(n7)

= = -




Water Sustainability

Rivers are the main water source in Malaysia. Unfortunately,
water pollution makes the water unsuitable for consumption
and also results in negative impacts on the environment
(Photograph 5.10). Development projects, industrial and
agricultural activities are among the main sources of water
pollution. Figure 5.25 shows the main water pollutants and
ways to overcome water pollution.

Photograph 5.10 Water pollution

Ways to overcome water pollution I

Water pollutants I

Domestic waste

» Upgrade sewerage systems nationwide

» Educate people on how to manage rubbish
cormectly

* Improve sanitation facilities in rural areas

» Enforce laws to ensure industrial waste is treated
before being discharged into the river. Examples
of laws on water poliution:

+ Environmental Quality (Scheduled Wastes)
Regulations 2005

» Environmental Quality {Industrial Effluent)
Regulations 2009

» Enwironmental Quality (Sewage)
Regulations 2009

Chemicals in agriculture

‘ & Educate farmers to use biodegradable fertilisers and
r pesticides,

# Surround and contain oil spilled at sea using
Naticnal Oil Spill Contingency Plan Revised Year
1994/ 2000,

« Improve air surveillance with the cooperation of
Air Police Unit.

- Figure 5.25 Water pollutants and the ways to overcome walter pollution
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Aim: To discuss water sustainability. s
Instruction -
1. Work in groups. ———
2. Gather information on one of the topics below: *

(3) the importance of realising safe water content for consumption
{b) effects of water pallution on living things and environment based on real cases such as .
mercury polsoning in Minamata Bay, Japan :

() river pollution and river cleaning methods -
(d) the role of individuals in ensuring water sustainability ; —
3. Share the outcomes. -

'__;.5‘.I1 - : : m@_;

- Aim: To cary cut water audit activity.

~ Instruction i
- | 1. Workin groups. | —
— Based on the water bills of the past few months, calculate the average water consumed at home S
or school. =

Identify the acts of wasting water and record them.
Discuss and suggest water conservation steps.

Think of an innovative method to conserve water and increase efficiency of water usage.
Write a report.

[EormativelBractice)

1

. Name three impurities found in natural water resources.

State water purification methods that can remove impurities in water.

What are the major water pollution problems in coastal areas and in the sea?

Determine whether the following statements are True or False, Write your answers in the space
provided.

pww

Statement True / False

(a} River water and sewage are natural water resources.
(b} Alum and slaked lime are added in the coagulation tank.

{c) Chlorination can remove impurities in the water.

5. Explain three ways to control water pollution,

P
O
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After learning this chapter, you are able to;

5.1 Physical Characteristics of Water

D Elaborate and communicate about water,

D Carry out experiments and communicate about the water evaporation process in daily life,
5.2 Solution and Rate of Solubility

[_] Explain with examples the meaning of solution and solubility.

D Carry out experiment to determine the factors affecting the rate of solubility.

|| Explain with examples the meaning of colloids in daily life.

D Elaborate and communicate the uses of water as a universal solvent in daily life and manufacturing

industry.
D Demonstrate examples of organic solvents and their uses in daily life.
5.3 Water Purification and Water Supply
|| pemonstrate the water purification method.
[ ] solve problems in getting water supply for daily life usage.
D Build a model and communicate about water supply system,
[ Justify water sustainability as a key to healthy living.

Summative 2ETN 5 M\ .

1. Johan started attending swimming lessons . On the first day, he
suffered from pain on his body as he had used a wrong technique to
jump inte the water (Photograph 1), Explain the reason for Johan's
injury. (Relate to water surface tension), &

2. Aliya carried out an investigation to study the type of solution
formed when a solute is dissolved in a solvent. She found that three

spatulas of salt produced a saturated solution when dissolved in
50 mi of water.

{a) Draw the particles of the salt water produced when: &5k
(i) onespatula of salt is added into 50 mi of water
(i} five spatulas of salt are added into 50 ml of water

ib) Does heating the water increase the rate of solubility? Give your explanation. &5




3. Figure 1 shows the waler evaporation process.

Figure 1
(3} Explain the process above using the Kinetic Theory of Matuer.
(b} State four factors that affect the water evaporation process. Explain two of them,
{c} Which of the following shows the composition of elements in water? Tick () the correct

m i)

(i} {iv}
o oW e ©
&y o 0%

4. Match the following substances to the correct type of compound.

[ (a) Salad sauce ]-
| ) Apple jice )
[m Blood ]- o
(@ Corbon dicwide inwater |+ :
[ (e} Mixture of water and chalk ]- .
[_m Milk ].
[igh Vinegar ]-

5. Suggest an organic solvent that can be used to remove chlorophyll stain, &8k

©



Chaptar 5 : Water sad Selufion

6. K L MandN are the stages involved in the water purification system.

K: Coagulation M:Sedimentation
L : Chlerination N : Filtration

{a} Amange K, L, Mand Nin a correct sequence.

(b} Mame two chemicals used to treat water in water treatment plants. State the functions of
both substances.

{c} How is the process in stage K done?
(d) Predict what will happen if the mixture Is stirred in stage A &8

7. Vicki carried out an activity to study several water purification methods. She used cloudy river
water as her study sample.
Sample A : Filtered
Sample B : Boiled
Sample C: Distilled
Sample D: Added chlorine

{al Which sample would become clear?

(b) Which sample would still contain suspended particles?
{c} Which sample would turn to pure water?

{d) Inwhich sample would microorganisms be removed?

HOTS | Mastery s

% Water polltion is one of the major problems faced by our country. |

Based on the situation above, prepare a poster on water pollution and its effects on hurmans.

9. You are required to distinguish between two unknown substances blindfolded. You were told
that the two substances are a mixture, What are the questions you would ask to identify the
types of mixture? @i




