S1 Topic 1l

Water Purification and the Water Cycle

Level: S1
Topic: Water purification, further treatment of water, and the water cycle (Sections 5.1 — 5.3
of Unit 5)

Introduction:

For the topic “Water purification and the water cycle’, teachers may find that their students
have some difficulty to master the large number of process names involved and to describe
what happens during the processes in English. This set of ELA materials is designed to
provide writing practices for students so that they will use the process names in context;
students are also guided to describe in writing the various processes involved in water
purification and the water cycle.

There are three ELAS in this set of materials:
ELA1  Water Purification
ELA2  Further Treatment of Water
ELA3  The Water Cycle.

Each ELA lasts for about one period.
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ELAL Lesson Plan — Water Purification

Description:

Content
Obijectives:

Language
Obijectives:

This ELA covers Section 5.1 of Unit 5 of the CDC Science syllabus. It
assumes that Chinese medium lessons have been conducted in which
students carry out experiments to purify muddy pond water using
sedimentation, filtration and distillation. Key terms in English were
introduced as the Chinese terms when explained. In the first part of this
lesson, the teacher consolidates the concepts about water purification in
Chinese and revises all key terms in English. Then, students will be asked
to suggest appropriate methods for separating the various components in
different liquid mixtures, using English.

After completing the activity, students should be able to:

e distinguish the purposes of sedimentation, filtration, and
distillation;

e  suggest appropriate methods for separating the various components in
a liquid mixture.

After completing the activity, students should be able to:

o understand and use the English terms related to water purification
(e.g., removing impurities from water, purification, purify, pure,
sedimentation, settle, filtration, filter, distillation, distill, impurities,
soluble, insoluble,

e understand and use the English expressions for describing methods of
water purification shown in pictures, e.g.,

- The process of removing impurities from water is called water
purification.

- Sedimentation, filtration and distillation are methods of water
purification.

- During the process of sedimentation, large or heavy insoluble
impurities settle at the bottom of the container.

- During the process of distillation, water is heated and becomes
steam. Steam then cools down as water when it passes into another
container. Both the soluble and insoluble impurities in water are
left behind.

- During the process of filtration, water passes through a filter and

the insoluble impurities in water are left behind.

e Discuss appropriate methods for separating the components in liquid
mixtures, e.g.,
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- In what way can we remove only red beans from an iced red bean
drink?
A suitable method to do so is by sedimentation. During the process,
red beans settle at the bottom of the glass. Filtration is not a
suitable method because it will also remove the ice.

- In what way can we remove the flowers and leaves from a glass of
flower tea?
A suitable method to do so is by filtration. During the process,
flower tea passes through a filter and the flowers and leaves are left
behind. Sedimentation is not a suitable method because the flowers
float.

- In what way can we obtain pure water from seawater?
A suitable method to do so is by distillation. During the process,
seawater is heated and becomes steam. Steam then cools down as
pure water when it passes into another container. Salt in seawater
is left behind.

- In what way can we remove the seeds from a glass of kiwi juice?
A suitable method to do so is by filtration. During the process, Kiwi
juice passes through a filter and the seeds in kiwi juice are left
behind.

Activities: 1. Revision — whole-class activity and pair work (15 min)
Identifying and describing a suitable method for separating substances
in various cases — pair work (25 min)

Materials: Worksheet, Slides which provide practice in identifying and describing the
methods for separating substances from different liquid mixtures
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Steps:

Revision — whole-class activity and pair work (15 min)
1. The teacher distributes the worksheet to the class and asks them to work in pairs to
complete Part B of the worksheet.

(N.B. The part of speech is indicated for each word. During the consolidation, the teacher
should help students to distinguish the use of the two forms of a word, such as “purification’
and “purify’. The difference should be illustrated using sentences which show how the word
is used, rather than asking students to memorise the part of speech each word belongs to.)

2.  The teacher checks the answers and explains any difficult words.

3. The teacher asks some students to take turn to read aloud the descriptions. Each

student should only read one description so that more students could be involved.
Identifying and describing a suitable method for separating substances in various
cases — pair work (25 min)

4. The teacher asks students to complete Part C of the worksheet. They are asked to
follow the sentence pattern found in Part B to complete the descriptions in Part C.

5. Depending on students’ ability, the teacher may work together with the class using
Question Item 1 as an example.

6. The teacher asks students to crosscheck the answers with their partner for any
grammatical mistakes before checking the answers with the whole class.

7.  The teacher provides students with more opportunity to practise by showing them
pictures of some liquid mixtures (see the attached slides) and asks them to identify and
describe orally the methods for separating the substances from the mixtures.

S1 Topic 11: Water Purification and Water Cycle



Water Purification K93k
A. Vocabulary:

purification ;54 (n.) purify ;5 (v.) pure &fi;FHy (adj.)
sedimentation Jif&i% (n.) | settle JEH (v.)

filtration #J&% (n.) filter i@J% (v.) filter J&Jg28 (n.)
distillation Z##% (n.) distill 3582 (v.)

impurities % (n.) soluble m[7AHY (adj.) insoluble Fa[3&6y (adj.)

B. The following pictures are about water purification.
Complete the sentences next to each picture using the words provided above.

This process (i#f%) is called

During the process, large or heavy
impurities at the bottom of the container
(85).

This process is called

During the process, water is heated and becomes steam.
Steam then cools down into water when it passes into
another container. Both the and
impurities in water are left behind.

This process is called

During the process, water passes through a
and the impurities in
water are left behind.

The process of removing from water
is called water

Sedimentation, filtration and distillation are methods of
water

e ————
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C. How are the substances separated in each of the following cases?
First, name a method for separating the substances in each case. Then, describe what
happens during the process.

1. Removing only red beans from | A ¢ jitable method to do so is by

an iced red bean drink
- During the process, red beans

Shiirh

2. Removing the flowers and A suitable method to do so is by

leaves from a glass of flower tea
[ »‘a:;v L During the process, flower tea
| !

3. Obtaining pure water from A suitable method to do so is by

seawater
During the process, seawater

4. Removing the seeds from a glass
of kiwi juice(ZF ZH5H1)

A suitable method to do so is by

During the process, kiwi juice
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Water Purification ;K%L

A. Vocabulary:

Answers

purification j5{t (n.)

purify (b (v.) pure &i;#f1y (adj.)

sedimentation Jf&2 (n.)

settle 7zl (v.)

filtration i&)&% (n.)

filter 258 (v.) filter 2&)E23 (n.)

distillation Z&g&% (n.)

distill Z£8% (v.)

impurities & (n.)

soluble w357y (adj.) insoluble KR u];%Hy (adj.)

B. The following pictures are about water purification.

Complete the sentences next to each picture using the words provided above.

This process (3#%2) is called sedimentation.
During the process, large or heavy insoluble impurities

settle at the bottom of the container (Z£%).

This process is called distillation.
During the process, water is heated and becomes steam.
Steam then cools down as water when it passes into

another container. Both the soluble and insoluble

impurities in water are left behind.

This process is called filtration.
During the process, water passes through a filter and the

insoluble impurities in water are left behind.

The process of removing impurities from water is called

water purification.

Sedimentation, filtration and distillation are methods of

water purification.
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C. How are the substances separated in each of the following cases?
First, name a method for separating the substances in each case. Then, describe the

process briefly.

1. Removing only red beans from

an iced red bean drink

A suitable method to do so is by sedimentation.

During the process, red beans settle at the bottom of the
glass.
Note: Filtration is not a suitable method because it will

also remove the ice.

A suitable method to do so is by filtration.

During the process, flower tea passes through a filter and

the flowers and leaves are left behind.

Note: Sedimentation is not a suitable method because the

flowers float.

3. Obtaining pure water from
seawater

A suitable method to do so is by distillation.

During the process, seawater is heated and becomes

steam. Steam then cools down as pure water when it

passes into another container. Salt in seawater is left

behind.

4. Removing the seeds from a glass
of kiwi juice(ZF ZH5H1)

A suitable method to do so is by filtration.

During the process, kiwi juice passes through a filter and

the seeds in kiwi juice are left behind.
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ELAL: Slides which provide opportunities for students to practise identifying and
describing the methods for separating substances from different liquid mixtures.

* How are the substances separated in
each of the following cases?

—First, name a method for separating the
substances in each case.

Methods of Water Purification

ELA Research Team, OUHK —Then, describe what happens during the
October 2009 process.

Removing beans from

Obtaining water from a cup of coffee 2 bowl of sweet green bean soup

Removing tea leaves from a cup of tea

o |

Credit: Wikimol; available at http://commons.wikimedia.org/wiki/File:Tea_leaves_steeping_in_a_zhong_%C4%8Daj_05.jpg
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ELA2 Lesson Plan —Further Treatment of Water

Description:  This ELA covers Section 5.2 of Unit 5 of the CDC Science syllabus. At the
beginning of the lesson, students are asked to watch part of an ETV
programme for junior secondary science. The programme is in Cantonese
and introduces some methods to kill micro-organisms in drinking water and
explains why fluoride is added to water. After the ETV programme is shown,
the lesson is conducted in English. Students are asked to complete a
worksheet and state the purpose of each type of water treatment.

Content After completing the activity, students should be able to:
list the ways of killing micro-organisms in water;

¢ [ist the advantages and disadvantages of treating drinking water with
chlorine and ozone; and

e explain why fluorides are added to drinking water.

Objectives:

Language After completing the activity, students should be able to:

Objectives: e understand and use the English terms related to water treatment (e.g.,
water purification methods, add, chlorine, chlorination, fluoride,
fluoridation, ozone, ultraviolet light, micro-organism, tooth decay);

® name the substance or treatment that can be used to kill the
micro-organisms in water (e.g., chlorine, ozone, and ultraviolet light);
and

e state the purpose of each type of water treatment, e.g.,

- Chlorination is the process of adding chlorine to tap water to kill the
micro-organisms.

- Fluoridation is the process of adding fluoride to tap water to prevent
tooth decay.

- Ultraviolet light is used to kill the micro-organisms water of drinking
fountains.

- Ozone is added to water in swimming pools to kill the
micro-organisms in it.

=

BEHEEAEHET R B) T — 2Dt (25 578%)
2. Completing the worksheet — pair work (20 min)

Activities:

Materials: HBEESR (WhRERL] 6 " aKER , (AE T HEERER (NEEER
[EE4E B &k http://resources.hkedcity.net/resource detail.php?rid=1298022783 ),
Worksheet, Textbook
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Steps:

BIEREERETE (@2~ B) R — 23 (25 57 5#%)

1 EEFTRRETEEREAEE b B/KIY =B 7774 - W5 2 FE A BRI KR (5
HIIRRERSEREEACF ERIK -
2. RIS LN N
1. ERRIRESBI/KER I HEEIRER ?
2. RREEEHEARCYNTE?
LRI DRRIEER - HERAR VBB HETHIREEE -

3. EEIFER " BUKEEEL ) 0:00-2:10 K 5:51-19:25 fiE TR B o BRIEHY A B ERE T
PUBBPI N (1) KRR AR (E S B -- T AR e | K TR HARREE |~ (2) ER&EE -~ (3)
R K (4) B/KIIR - (2:21-5:50 —BoE M 4EfE BB E M T3 RRUS SRV TA
KK N iR B R A 27 1R o IR RPN AT EERES I R > 5] Al - )

4. ERTRE B ERER A EORET H T AVERL - R E MRS S AR RS - IR
AFE N EAR P —IH N B /KR R T A B AET H g A RREIHY -

5  ERMHEHEASIMUREREAR - REBSUKPHEIE - BB RFERR/KE T
KRIOLE - BUE A G ERFEIUKEORERKZH -

6. Rce MY ELA > 858 ME—TEmBE a/KRY AR - AR~ R 5
MR L MR R A o

Completing the worksheet — pair work (15 min)

7.  The teacher distributes the worksheet and goes through the vocabulary in Part A again
to make sure that students can pronounce the words correctly.

8.  Students are asked to complete Part B and Part C of the worksheet in pairs. They can
refer to their textbook for information.

9. The teacher checks the answers with the class. In the process, some students are asked
to write the answers of Part C on the blackboard, and the class judge whether each
answer is acceptable in terms of content and grammar.

10. The teacher may round up the activity by asking questions similar to those found in the
worksheet, and some students are asked to answer them without referring to the
worksheet. Examples of the questions are:

e What can be added to tap water to kill micro-organisms?
e What is the purpose of adding fluoride to tap water?
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Treatment of Water & /Ky — 3 R 3

A. Vocabulary:

chlorine & fluoride &t ozone E.&

ultraviolet light %

=AM

chlorination fju&y&¥ | fluoridation & EFE | micro-organisms f4:4)

tooth decay i35

B. What kind of treatment is done to water in the following pictures?

In each box, put down the substance or treatment that is added to the water.

1. Tap water

2. Water in drinking fountains 3. Water in swimming pools

OR
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C. What is the purpose ( 5#%9) of each of the above types of water treatment?

What is added? Where? Purpose?
Chlorine tap water
Kill the micro-organisms
Fluoride water in drinking fountains
Ozone water in swimming pools

prevent tooth decay
Ultraviolet light

E.g. Chlorine is added to water in swimming pools to kill the micro-organisms.

Write four sentences to explain the purpose of adding different substances in water. The first
answer has been written for you. Write the other sentences using the same sentence pattern
of example 1.

1. Chlorine is added to water in swimming pools to kill the micro-organisms.
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Further Treatment of Water & /K i — 3 g B8 Answers

A. Vocabulary:

chlorine &

fluoride &AW

ozone EF, ultraviolet light &4

chlorination i & &

fluoridation & &

micro-organisms {44 | tooth decay i+ o

B. What kind of treatment is done to the following water?

In each box, put down the substance or treatment that is added to the water.

1. Tap water
_ fluoride OR
chlorine OR .
N fluoridation
chlorination
2. Water in drinking fountains 3. Water in swimming pools ]
chlorine OR
chlorination
ultraviolet light
+
OR
+
ozone
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C. What is the purpose ( 5#%9) of each of the above types of water treatment?

What is added? Where? Purpose?
Chlorine
uorid tap water Kill the micro-organisms
Fluoride water in drinking fountains
Ozone

water in swimming pools prevent tooth decay

Ultraviolet light

Write four sentences to explain the purpose of adding different substances in water. The first
answer has been written for you. Write the other sentences using the same sentence pattern
of example 1.

1. Chlorine is added to tap water to kill the micro-organisms.

2. Fluoride is added to tap water to prevent tooth decay.

3. Ultraviolet light is added to water in drinking fountains to kill the micro-organisms.

4. Ozone is added to water in swimming pools to kill the micro-organisms.
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ELA3 Lesson Plan — The Water Cycle

Description:

Content
Objectives:

Language
Obijectives:

Activities:

Materials:

This ELA covers Section 5.3 of Unit 5 of the CDC Science syllabus.
Chinese medium lessons have been used to introduce the process of rain
formation, using an experimental approach. In the follow-up discussion
to the experiment, English key terms, such as evaporation and
condensation, were introduced together with their Chinese equivalents.
In this ELA lesson, students will work in pairs to complete a worksheet
about the water cycle. Then, some students are asked to present in
English the steps in the water cycle, based on hints in the picture
provided.

After completing the activity, students should be able to describe the
water cycle.

After completing the activity, students should be able to:

e understand and use the English terms related to the water cycle
(e.g., evaporation, evaporate, condensation, condense, raining,
rain, water vapour, water droplets, heat, cool

e name the processes in the water cycle in English: evaporation,
condensation, and raining;
e  describe the water cycle in simple English, e.g.,
- The sun heats up the earth.
- Water evaporates from seas, lakes, rivers, ground surfaces and
plants to form water vapour.
- Water vapour rises to the upper part of the sky.
- Because the upper part of the sky is cooler, water vapour
condenses to form water droplets.
- Water droplets gather together and form clouds.
- When the water droplets in the clouds grow bigger, they may
fall to the ground as rain.

1. Revision — whole-class activity (10 min)
Worksheet completion — pair work (20 min)
Oral presentation of the water cycle — whole-class activity (10 min)

w n

Worksheet, Slides which serve as prompts for students to describe the
water cycle
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Steps:

Revision — whole-class activity (10 min)

1 ZETF AR RIS < A TAVE R " RAVIP R ) HYZEEL o SECRE S B AR
ZRTSERRAIRES A - £ T B > 2 AT IRER AR B R — i Lh B § 5 A &2
ERGEE

Worksheet completion — pair work (20 min)
2. The teacher asks students to work in pairs to complete the worksheet.

3. The teacher checks the answers and explains any difficult words in Part C of the
worksheet.

4. The teacher tells the class that they will be asked to describe to the class the water
cycle in English without referring to the worksheet. Students are asked to practise
reading out the paragraph in Part C to each other in the pairs.

5. The teacher monitors the class while students work in pairs and provide guidance
where necessary.

Oral presentation of the water cycle — whole-class activity (10 min)

6. The teacher shows the class some pictures of the water cycle, each highlighting a
process in the cycle (see the attached slides). Students are asked to describe orally the
processes in the cycle based on the hints provided by the picture to their neighbours.
The teacher provides guidance during supervision.

7. After practice by pair work, the teacher asks a few students each to present one part of
the water cycle to the class.
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The Water Cycle /K{Ez

A. Vocabulary:

evaporation 7z&#¢ (n.) | condensation 5§45 (n.) | raining %R (n.) | water vapour /K75 (n.)

evaporate 7&2¢ (v.) condense %45 (v.) rain fi7K (n.) water droplets /\7Kig (n.)

B. Label the following diagram of the water cycle.
Choose the words provided above to label Processes A-C and Forms of Water (1)-(3).

Process C

Process A
water: (1)
Energy fro
I T §

Energy form | K:

Process A B: C:

Form of water | (1) (2 (3)

C. Complete the following paragraph about the water cycle.
In the following paragraph, the second half of each sentence is missing. Use the
phrases provided below to complete the paragraph.

bigger the earth to the upper part of the sky | to form water vapour
cooler form clouds to the ground as rain to form water droplets
The sun heats up . Water evaporates from seas, lakes, rivers,
ground surfaces and plants . Water vapour rises

. Because the upper part of the sky is , Water vapour
condenses . Water droplets gather (23£2) together and

. When the water droplets in the clouds grow ,

they may fall
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The Water Cycle /K{Ez
Answers

A. Vocabulary:

evaporation 7z&#¢ (n.) | condensation 5§45 (n.) | raining %R (n.) | water vapour /K75 (n.)

evaporate 7&2¢ (v.) condense %45 (v.) rain fi7K (n.) water droplets /\/K5E (n.)

B. Label the following diagram of the water cycle.
Choose the words provided above to label Processes A-C and Forms of Water (1)-(3).

Process C

\ Process Al
/ R Form of water: (3) water: (1)
’ Energy from|

. %
ater,Storage
Al AT e
inlice and/snow e, \ Fo
T Tt w2 g
L - i e -

rocess B

Energy form | K: heat (energy)

Process A: condensation B: evaporation C: raining

Form of water | (1) water droplets (2) water vapour (3) rain

C. Complete the following paragraph about the water cycle.
In the following paragraph, the second half of each sentence is missing. Use the
phrases provided below to complete the paragraph.

bigger the earth to the upper part of the sky | to form water vapour

cooler form clouds to the ground as rain to form water droplets

The sun heats up the earth. Water evaporates from seas, lakes, rivers, ground surfaces and

plants to form water vapour. Water vapour rises to the upper part of the sky. Because the

upper part of the sky is cooler, water vapour condenses to form water droplets. Water
droplets gather (25£2) together and form clouds. When the water droplets in the clouds grow

bigger, they may fall to the ground as rain.
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ELAS: Slides which serve as prompts for students to describe the water cycle

The Water Cycle

* Describe the
processes involved
in the water cycle
based on the hints
from the following
pictures.

(1) the sun / the earth

(2) water/ from seas, lakes, rivers, ground
surfaces and plants / water vapour

(4) upper part of the sky/ cooler;
water vapour/ water droplets;
water droplets/ clouds
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(5) water droplets in the clouds/ bigger;
the droplets/ rain
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