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Science Day: Water Filter

® TASK: You are being selected as one of the scientist to
investigate the water filter. You need to find out what
substances inside the water filters can be used to filter
the impurities in the water. Design a water filter that can
be used to filter the impurities in the water.

Learning Objectives:

» Learn how a water filter works.

> Point out the working principles of the water filter,

» Learn about filtering materials and their functions.

» Learn the factors which affect the effectiveness of the filter.

» Develop scientific way of thinking in students. Apply knowledge
learned and think creatively to make a simple water filter.

» Develop students’ communication skills, critical thinking skills,
problem solving skills and creativity.

» Learn that there are always multiple solutions to a problem.

> Design a product and conduct tests.

Knowledge you have already learned:

1. Properties of water: water has no colour, smell and taste.
2. Water flows and has buoyancy.
3. Purification of water.

4. Uses of water.
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Self Learning Corner

Science Day: Water Filter

Name of the 5

website Where to find?
m:%g%":ﬁ http://www.epa.gov/watersense/kids/index.html
The 5t
Waet an ‘I;?;foli http://storyofstuff.org/bottledwater/

m il . ity. ~hm12
] :ITetﬂ #uhuuse hkedcity.net/~hm1203/hydrosphere/cy
Water : 3
properties http://ga.water.usgs.gov/edu/waterproperties.html

Water fora | http://www.info.gov.hk/water150/mbook/ENG/index.
Barren Rock | himl

Learning Procedure for this project

[ Steps | Learning Procedure

Expectation from you

Learn about water

Pay attention in class and take the initiative

N filter to learn,
Ve G dhisit Pay atfention in class.
2 b Try some little experiments at home
Read more information from website.
Learn about the
3. design of awater | Use your creativity and thinking skills.
filter
Think, discuss and
4. come up with your | Cooperate with each other, listen and help.
own design
5. Make a water filter | Participate and discuss.
y Loud and clear.
6. Presentations Be confident.
. . Cooperative with each other.
i s:f?::;:rt with Usepyour critical thinking skills.
Have scientific mind.
8 Improve your Discuss and come up with a better design.
. design Use critical thinking skills.
Honest.
9. Evaluations Acknowledge your effort and your

classmates’ effort.

2

Application of the 'Design

—>  Identify needs and problems. "

!

Collect, select and organize ii.
relevant information.

}

Develop a solution.

!

and manage the solution,

|

others./Evaluate the solution.

| P—

Plan, organize, implement iv.

Communicate the solutionto V-

Cycle’

How to make a simple
water filter.

Collect materials and
tools required.

i. Draw the design.

Make the water filter
according to the design.

Test the water filter and
record the results.
Decide if the design
needs to be improved.,
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/(9 Reading 1
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Our drinking water has been filtered and purified
to meet the international standard. However, some
water pipes, old water tanks, etc. may be worn and
pollutes the water. Therefore, there may be odors
and impurities in tap water. In recent years, many
households use water filters to filter tap water.

The most commonly used filtering materials are
active carbon, sand and cotton. These materials have
different functions for water purification.

Active carbon is a multi-pores substance. It is like
a molecular magnet. It has millions of tiny holes,
which form an internal structure of interconnected
capillary passages smaller than the molecules it
adsorbs. Thus, it has an absorptive / reactive
function. Molecules from water are attached to the
inside surface of the carbon, thus the water is
purified. Besides as a filtering material, active
carben can also be used to abserb molecules from gas,
e.g. masks.

Cotton and sand can effectively remove suspended

dirts in water.

Science Day: Water Filter

Reading 2

Untreated water from reservoirs undergoes the processes of
sedimentation and filtration in water treatment works. Chlorine is then
added to disinfect the water. Fluoride is also added to protect our teeth.
The treated water is stored in service reservoirs and then supplied to the
public. The water in reservoirs contains impurities and bacteria.
Therefore, we cannot drink it directly.

Reading 3

@)

The water treatment works in Hong Kong provide us with water of good
quality. However, the quality of water may be affected during its journey
to our homes. As a result, we are recommended to boil the water from
natural sources such as streams should make sure that their drinking
water is thoroughly boiled before use.

C

Reading 4

&)

M Sources of Water in Hong Kong

Hong Kong lacks natural freshwater resources. Rainwater and water
from Dong Jiang are the two major sources of water,

The Water Treatment Process

Water flows through different places and brings along soil, rubbish,
bacteria and other impurities. Therefore, water must be treated before
use. The water treatment process in Hong Kong includes sedimentation and
filtration which remove dirt and impurities from the water. Chlorine and
fluoride are added during the process to disinfect the water and to
protect our teeth respectively. However, we should boil the water before
drinking.

Conserving
Water is important to us. We must conserve water and make sure that
not a drop is wasted

(Source: P18-21, Bk 2, Primary 3, New General Studies, Educational Publishing Ltd.)
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Activities
1. Design a water filter using the materials provided.

Science Day: Water Filter

2. Make the filter according to the design.
| (=

Now, you are given some materials =

to make a water filter with simple

materials.
Materials
Cotton Active carbon Fine & coarse sand
=ik =
Impure water Plastic container  Plastic bottle & scissors
< ]

Ll

==
=

——
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Science : Water Filter

Step4 >
Cut the bottom of the

plastic bottle to make a
funnel.

Place the plastic container
under the filter.

Place some cotton in the Step5 >

funnel as shown. Wash the filter with

some clean water.

Add the other filtering Step 6
materials according to this
sequence: coarse sand, fine

sand, active carbon, fine sand,
cearse sand, and finally cotton,

Pour the impure water
into the filter. See if
the filter works.
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Introduce your water filter

1)

Remove suspended
dirt ~ It
"My water filter's name is_) €117 A epmi potiy Tris

Remove small-sized {

made of _[) GV ¢ i’.wwl‘*')?

impurifies } Remove odours and
o fluoride ) WS
Remove small-sized { Fine sand RS \W\
impurities iAbkkiah .' ) b
scrlt.!_. R‘emovesuspendad s
drlef) The materials I put into the filter are (0’ " 01,
<0 w’z’?.,.-’ and !}1(‘ 5 G nel f’\ ot
i i R
Problem solving question RE N3l oy o
How do you make a water filter?
Cotton
| ET Us THINK!
°
Explain how you make your water filter:
el o T
: e e put
First,we cut_D([057,c b o412 . . Then, e
: -
cothn) o i€ o o) o weirse ¢ ond,
_— S _— J
FA A o
) | 2b¢® wnd ¢ ocuse ¢oond

| paves
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One of the group members holds the filter vertically above a
plastic container. Another member pours some impure water into
the filter to test if it works well.

Test results
After filtering (Please ¥.) | If the filter does not work
Tests| syl | Less | Quite| Very wellioues by,
unclear|unclear| clear | clear | (May have some discussions first)
1 Ve hot €he, Ih fresh [ fosen
2 v '
3 v
4 7
5 e
6 wa
T
8
9
10

When making and testing our water filter, we found that?

L \lr[.\ ater Con W€ Purif Jeol | \

gfﬁjf:”(iu'ml‘/-r\ and £V 4red pn |

[~
\ A
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Science Day: Water Filter

Please compare your water filter with your teacher.
Draw the illustrated diagram of the water filter of your teacher.

Which one is better? Yours or your teacher? WPV
v

/)i}/\fna,)mcwsf— Tt isVvey ¢

il \
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Self Assessment i

Put a tick in the appropriate boxes.

AR

ritica
::g' A ,‘,
Fill in the blanks

. Scope Learning Targets
1. My water filter is (ucczssful\ /  unsuccessful). \/

Understand why the water filter
2. After filtration, the wa‘rer‘{acomes o Ul +e !

L works.
3. Which is the best position to pour the impure water? Knowledge | Learn about the filtering materials.
. =60 Understand what factors affect
= O_. " the - g the the effectiveness of the filter. \/
filtering materials, i

Use simple materials to make the
water filter,

Improve the design of the filter
Be creative and participate.

4. The speed of pouring the water into the filter should
be c *1 > 'iT\-‘ Skills

5. Number of times of filtering

NS

The e) times the Listen and accept others' ideas.
; : Learn to cooperate with others. l/
process is repeated, the clearer is the .
filtered liquid. Attitude | Record the results seriously and \/ 7
have scientific mind /
6. What have you Iear'ned in this uc‘rnwfy7 == -
o ey Participate actively and cooperate 7
b ot EP b p 49 wm ¢ 4{? with others
e (FTD KT

clesre

2 How do yau (feel after doing the experiment?
7. What is the mos*r m'rer'es’rlng pur'f of the c:chwty? 3

[ ]
@ I:I Other:i___

How many stars do you give yourself? Colour.

14 7

‘IV\R' Kira the wonter yery Lf"mfw\‘
l 7 A
:‘IVU'\ i

i%

*
X
!
53*\
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/ .
Peer Assessment Teacher's Assessment

Find two classmates to give you some comment: Teachers may discuss with pupils their performance in

Name: i Wi the activity, encourage them and give them comments.
Put a tick in the appropriate boxes.

Science Day: Water Filter

Assessment criteria:

Scope Learning Targets Aspects Details
Knowledge |Listen and understand how water filter works. \/ ! Knowledge |Know how water filter works, N
Understand what factors affecting the l/ Learn about the filtering
effectiveness of the filter. materials.
Skills Participate in making the water filter. e Know the factors affecting the
Creative. effectiveness of the filter.
Attitude |Listen and accept others’ ideas. b Mark: |- (=
Being serious and have a scientific mind. \ / Skills Use simple materials to make the /
Participate actively and cooperative with others. water filter.
Help other students. & Tes1 and think ubauT ways to
improve the water filter. A
Comment: (lﬂﬁt Job 'B«\'{ _{/k" l’\m l’ﬂr.@ Improve the design of the filter. u
Name: ! l':_|]-J|_‘f‘\\. Present one's ideas and design.
Put a tick in the appropriate boxes. Mark: Z
L ina T T 9 Attitudes |Accept others’ opinions. Learn to
Scope NS, cooperate with others.
Knowledge |Listen and understand how water filter works. v’ Record the results truthfully.
Understand the factors affecting the Invelved actively in the activity.
effectiveness of the filter.

Mark: il
kill. Participate in making the water filter. -
2kl ornelpete 3 = Total Marks: 5.5
Creative. -~
Attitude |Listen and accept others' ideas. v
. - N T . F i . 1 "
Being serious and have a scientific mind. Comment: }”';"M"L;'j, J".mf{s fo ancet ok '{' o 4]
Participate actively and cooperate with others. ad s il | i U -
Help other students - ﬂl’ht’(H Ccf'u"r..‘ _Besides , ploce fr alfentien o fle
d T T T
- Hev wovi + Dellings 3
Comment: "-r;{ ote  bel'@r nevd T/C <,!E|md,

d J
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Parents’' Assessment

Please tick the appropriate boxes.

Scope Learning Targets

Knowledge |Know how water filter works.

Learn about the filtering materials.

Know the factors that affect the
effectiveness of the filter.

Attitude |Listen and accept ethers’ ideas.

Record the results seriously and
have a scientific mind.

Participate actively and cooperative
with others

Comment:

A
Signature of Parents:

Encouragement:

/
!

The end.
You have done very welll
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