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	The wonderful solvent – water


	5.1
	Importance of water (Book 1B, p. 63)


· Water is important for many body functions. In addition, we need water in many daily activities, such as:
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(1) __________________
  (2) __________________
   (3) __________________
	5.2
	Making water safe to drink (Book 1B, p. 64)


	A
	

	Impurities in natural water (Book 1B, p. 64)


· Natural water contains different types of impurities (雜質), including (1) _________________ 
(可溶的) impurities, (2) _____________ (不可溶的) impurities and (3) ____________________.
· E. coli and Amoeba are micro-organisms commonly found in natural water. If they enter our body, we may suffer from (4) _________________ (嘔吐) and (5) _________________ (腹瀉). In serious cases, (6) ______________ (霍亂) and (7) ______________ (痢疾) may result.
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	B
	

	Methods of water purification (Book 1B, p. 66)


1
Sedimentation (Book 1B, p. 67)
	· In sedimentation (沉積法), large and heavy (8) _______________ impurities are allowed to settle at the bottom of the water, forming a layer of (9) _______________ (沉積物).

· Adding (10) _______________ (明礬) can help stick the fine solid impurities suspending in water together to form larger particles. The larger particles then sink to the bottom of the water.
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( A beaker of pond water after standing for some time


2
Filtration (Book 1B, p. 69)
· Filtration (過濾法) can remove most (11) _______________ impurities in water.
· A filter (過濾器) is made up of materials consisting of many small pores. Substances 
(12) _______________ than the pores cannot pass through the filter.
· (13) ______________________ (過濾柱) and (14) _______________________ (濾紙) are filters commonly used in school laboratories. 
· Filtration cannot remove micro-organisms and (15) _______________ impurities in water.
[image: image18.jpg]



[image: image19.jpg]


[image: image20.jpg]


[image: image21.jpg]


[image: image22.jpg]


[image: image23.jpg]


[image: image24.jpg]


[image: image25.jpg]


[image: image5.jpg]







 

( using filter column






 ( using filter paper 
3 Distillation (Book 1B, p. 75)
· Distillation (蒸餾法) can remove the (18) ___________________ impurities, 
(19) ___________________ impurities and (20) ____________________ in water.

· The process of distillation:
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	C
	

	Other methods for killing micro-organisms in water (Book 1B, p. 78)


	Method
	Description

	(27) ____________________
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	· (28) _______________ (氯) is a (29) _______________ chemical and has a pungent smell. 
· This method is commonly used in local (30) _____________ ________________________ and some swimming pools.

	Adding ozone
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	· (31) _______________ (臭氧) does not have a bad smell. 

It does not irritate our eyes and skin.

· It is more powerful than chlorine in killing



micro-organisms.
· It is used in a few local water treatment works and a few 


(32) _________________________.

	Using ultra-violet light
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	· The water in drinking fountains at schools, sport centres and 
offices are often treated with (33) _____________________ 
(紫外光) to kill the micro-organisms in water.

	Boiling
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	· The high (34) _______________ during boiling can kill 
most micro-organisms in water.
· It is the most common way for killing micro-organisms in 
drinking water at home.


	D
	

	Water treatment in Hong Kong (Book 1B, p. 81)


· In Hong Kong, drinking water comes from the (35) ____________________ and from 
(36) _______________. 

· Drinking water is treated at water treatment works run by the (37) _______________________

__________________ before it is distributed to us.
· The water treatment process involves (38) __________________, (39) ___________________,


(40) ____________________ and (41) ____________________.
· Basic steps in the water treatment process in Hong Kong:
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	5.3
	The water cycle (Book 1B, p. 85)


· When water particles in liquid water absorb enough heat energy, they escape from the water surface to become water vapour. This process is called (1) __________________ (蒸發).
· When water vapour cools down, water particles stick together to form water droplets. This process is called (2) __________________ (凝結).
· The water cycle (水循環) involves four main processes:
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Factors affecting the rate of evaporation of water (Book 1B, p. 88)
· Does the rate of evaporation of water increase or decrease under the following conditions? 
Put a ‘(’ in appropriate boxes.
	
	Condition
	The rate of evaporation

	
	
	increases
	decreases

	(9)
	Moving air
	(
	(

	(10)
	Higher temperature
	(
	(

	(11)
	Larger surface area exposed to air
	(
	(

	(12)
	Higher humidity
	(
	(


· Which piece of paper towel dries up more quickly in each of the following cases? Circle a or b in the diagram.
	(13)

Surface area exposed to air




	
	(14)


Temperature




	
	
	

	(15)


Moving air



	
	(16)


Humidity





	5.4
	Water conservation and pollution (Book 1B, p. 93)


	A
	

	The need to conserve water (Book 1B, p. 93)


· About (1) _______% of the Earth’s surface is covered by water. However, only (2) _______% of the water is fresh water and less than 1% of it is available for use.
· Fresh water is a precious resource. We must (3) _______________ it.
	B
	

	Ways to conserve water (Book 1B, p. 95)


· What can we do to conserve water in daily life?
1 
Take a (4) _______________ instead of a bath.

2 
Wash vegetables in a (5) _______________ of water. Do not rinse them under running tap.
3 
Turn off the tap while brushing teeth.

4 
Follow the (6) _______________ principle of waste management, i.e. reduce, reuse and recycle.
· What does the government do to conserve water?
1 
Introduced the use of (7) _______________ for toilet flushing.
2 
Published posters and produced videos to (8) _______________ 
the public about water conservation.

3 
Developed the ‘(9) _____________________________________
_____________________ Scheme’.
	C
	

	Water pollution (Book 1B, p. 97)


· Causes of water pollution (水質污染):
	Pollutant
	Source
	Consequence

	Sewage
	Homes, restaurants
and farms
	· Sewage from homes and restaurants contains 


(10) _______________.

· Sewage from farms contains 
(11) ______________.

· Both contain (12) ______________ that promote the growth of algae and may lead to a (13) ______________________.

· During a red tide, algae use up the (14) _______________ in water. Aquatic life may die because of a lack of oxygen.

· The (15) _______________ produced by the algae will kill aquatic life.

· We may get poisoned if we eat the seafood contaminated with the toxins.

	
	Homes and farms
	· Human and animal waste in the sewage may carry harmful (16) _____________________.
· We may get diseases such as (17) _______________ if we eat the seafood fished from polluted waters.

	
	Factories
	· The sewage may contain (18) _______________ chemicals.

· The chemicals may enter the bodies of aquatic life.

· If we eat the contaminated seafood, we may suffer from (19) _______________________.

	Solid waste
	Dumped by people 
	· Solid waste does not (20) ___________ easily in nature.

· Sea animals may die when they eat the waste or get 
(21) _______________ in it.

	Oil 
	Accidental spills
	· Oil floating on water blocks (22) ______________ from going into the water.

· Sea animals may die due to a lack of (23) ______________.

· Oil stuck to the (24) _______________ of seabirds, making them difficult to fly and hunt.


	D
	

	Controlling water pollution (Book 1B, p. 100)


· What can be done to control water pollution?






   Measure
	I

II 
	Individual 

Government
	a
Running sewage treatment works 
b
Passing laws to control water pollution 
c
Not throwing rubbish into the seas or rivers
d
Treating waste water that contains harmful chemicals

e
Using less detergent when washing dishes
f
Introducing the sewage services charging scheme



I: (25) ______, ______ 


II: (26) ______, ______, ______, ______
	5.5
	Dissolving (Book 1B, p. 104)


· When a (1) _______________ (溶質) dissolves in a (2) _______________ (溶劑), 
a (3) _______________ (溶液) is formed. 
· Identify the solute, solvent and solution in the case below:
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(4) _______________ is the solvent. (5) _______________ is the solute. After dissolving, 
(6) ______________ is formed.
· (7) _______________ is a good solvent but it cannot dissolve everything.

	A
	

	Saturated solutions (Book 1B, p. 106)


· When no more solute can dissolve in a fixed amount of solvent, a (8) ____________________ (飽和溶液) is formed.

· Given the same amount of solvent at the same temperature, the more a substance dissolves in the solvent, the higher is its (9) ______________ (溶解度).

	B
	

	Factors affecting the rate of dissolving (Book 1B, p. 107)


· In general, a solute dissolves faster when 
· the temperature of the solvent is (10) _______________;
· the solute pieces are (11) _______________ in size;
· the solution is stirred.
	5.6
	Growing crystals (Book 1B, p. 112)


· Crystals (晶體) of the same kind may have (1) __________________ sizes but their shapes are (2) __________________.
· Steps of growing crystals by cooling down a hot saturated solution quickly: 
a
The solution cools down quickly on the slide.
b
Stir the solution with a glass rod. 
c
Keep adding copper sulphate and stirring until the solution becomes saturated.

d
Put a drop of the hot saturated copper sulphate solution on a cavity slide. 
e
Add a spoonful of copper sulphate to a beaker of hot water. 
f
Small crystals with regular shapes and smooth surfaces are observed under a microscope.
(3) ______→ (4) ______→ (5) ______→ (6) ______→ (7) ______→ (8) ______
·  Steps of growing crystals by cooling down a hot saturated solution slowly: 


























· The size of the crystals formed by cooling down a hot saturated solution slowly are 
(14) _______________ than those formed by cooling down quickly.
	5.7
	Solvents other than water (Book 1B, p. 117)


· Some substances, such as oil, dissolve in (1) _______________ other than water.
· Examples of solvents other than water and their functions:
Solvent




Function
I
alcohol



 a
To remove oil stains
II
thinner



 b
To clean clothing and other articles without using water
III
dry-cleaning liquid

 c
To dilute oil paints

I: (2) ______ 

II: (3) ______

III: (4) ______


· Why should we take precautions when handling solvents other than water?
Precaution








 Purpose
	I

II 

III

IV
	Keep solvents away from heat and flames 

Keep the work area well-ventilated 

Wear plastic gloves 

Wear safety goggles





	a
To avoid eye contact
b
To avoid skin contact
c
To prevent fires and explosions
d
To avoid inhaling vapours



I: (5) ______ 

II: (6) ______

III: (7) ______
IV: (8) ______
5
The wonderful solvent – water
5.1 
1
taking showers

2
cooking


3
washing clothes
5.2 
1
soluble


2
insoluble


3
micro-organisms
4
vomitting


5
diarrhoea


6
cholera


7
dysentery


8
solid
9
sediment


10
alum



11
solid



12
larger


13 
Filter columns

14
filter papers

15
soluble


16
residue



17
filtrate 


18
soluble


19
insoluble


20
micro-organisms

21
steam


22
impurities


23
condenser


24
condenses


25
distillate  


26
distilled


27
Chlorination 

28
Chlorine


29
toxic



30
water treatment works
31
Ozone


32
swimming pools
33
ultra-violet light

34
temperature

35
Dong Jiang

36
rainwater
37
Water Supplies Department



38
sedimentation

39
filtration
40
chlorination

41
fluoridation

42
large solids

43
Alum
44
Lime



45
Sedimentation

46
suspended

47
Chlorine
48
Fluoride


49
tooth decay
5.3 
1
Evaporation

2
condensation

3
water vapour

4
condenses
5
water droplets

6
clouds


7
wind



8
rain
9
increases


10
increases


11
increases


12
decreases
13 
a



14
b



15
b



16
a


5.4 
1
75



2
3



3
conserve


4
shower

5
basin



6
3 Rs



7
sea water


8
educate
9
Water Efficiency Labelling




10
detergents


11
fertilizers
12
phosphates

13 
red tide


14
oxygen


15
toxins
16
micro-organisms
17
cholera 


18
toxic



19 
food poisoning
20
decompose

21
trapped


22
air



23
oxygen
24
feathers


25
c, e
 


26
a, b, d, f
5.5 
1
solute


2
solvent


3
solution


4
Water
5
Salt



6
salt solution

7
Water


8
saturated solution
9
solubility


10
higher


11
smaller


5.6 
1
different


2
the same


3
e



4
b

5
c



6
d



7
a



8
f

9
cool



10
filtrate


11
bottom


12
filter paper
13
regular


14 
larger
5.7
1
solvents


2
a



3
c



4
b


5
c



6
d



7
b



8
a
sediment





sediment disposal





distribution


system





water pumping


station





clean water


chamber





6	(48) _______________ (氟化物) is added to the water to help prevent (49) ______________________.





5	(47) _______________ is added to kill micro- organisms in the water.





filtration tank (過濾池)





the solid impurities left on the filter paper is called (16) _______________





filter funnel








round-bottom flask





fine sand





the liquid obtained is called


(17) _______________





filter paper





(





(





flocculation tank (混凝池) 








distillate





water in





condenser





water out








thermometer





(





pond water





rapid mix chamber





(





screen 





natural 


water





1	Evaporation


When the sun heats up the water in oceans, rivers and on land, the water absorbs heat energy and evaporates to


become (3) ____________________. 





2	Condensation


Water vapour cools down and (4) _______________ to small (5) ______________________, which then join together to form (6) _______________.





3	Transportation


Clouds may be carried to other places by (7) _______________.





4	Raining


When the water droplets in the clouds become heavy, they fall to the ground as 


(8) _______________.





Warm air carries water vapour up to the sky.








beaker B





Water gathers in rivers and returns to the sea.








Some water becomes underground water. 








7	Cover the beaker with a piece of (12) ____________


_________________ and allow it to stand for a few days. Large crystals with (13) _________________ shapes and smooth surfaces will be formed.





5	Tie the ‘seed’ carefully with a piece of cotton thread. Tie the other end of the thread to a glass rod.





4	Select a large, well-shaped crystal remaining in beaker B or on the filter paper. It will be used as a ‘seed’.





3	Filter the solution using filter paper. Collect the (10) ______________ in another clean beaker (beaker C). 





Allow the hot solution to (9) _____________ down slowly.





dissolving





salt solution 





water





4	The water is passed through a filtration tank to remove the 


(46) _________________ and floating solid impurities.





3	(45) _______________ takes place in the flocculation tank.





2	(43) _______________ is added to the water to aid sedimentation. (44) _______________ 


(石灰) is added to control the alkalinity (鹼性) of the water. 





1	Natural water is passed through a screen to remove


	(42) _________________.





Pour some saturated copper sulphate solution into a clean beaker (beaker B).





seed





1	Pond water is boiled to �(21) _______________. Micro-organisms in the water are killed.








2	As water changes to steam, the


(22) ______________ are left behind.





3	The steam goes into the 


(23) _______________. It cools down and (24) _______________ to form liquid water.





4	The pure water obtained is called (25) ____________________ or 


(26) _______________ water.











saturated solution





Extension





beaker C





beaker B





6	Put the glass rod over beaker C with the ‘seed’ dipped into the solution. The seed must not touch the (11) ________________ or the side of the beaker. 





Answers





cont’d





beaker C





salt





cont’d





a





b





b





a





b





a





b





a





cont’d





Extension





Extension





Extension





Extension





Extension





coarse sand





rock chips





small stones





cotton





1











beaker A








hot water, covered





hot water, not covered





1
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