RUSTING

Hello, friends. My name is Red.
I'm Chan’s favourite foy car,
This is my story.

Father, this car is not |
1 moving although new =
batteries are used.

The dry cell holder seems
to be rusty. It has already
changed colour.

Mow,
use the
remote
control to
move the
car,

Why are some parts of the car rusty? How to prevent rusting
from occurring?



@ CHARACTERISTICS OF RUSTY OBJECTS

There are rusty objects around us. Rusty objects have certain characteristics.
Let us read the story below to identify the characteristics of rusty objects.

i The window handle

.| has rusted. Look
?'ﬁq at the colour. It is
-

reddish-brown.

Why does the
hinge make a loud
sound, Mr Zaki?

;.\

[ This hinge has rusted. Look, the
surface of the hinge is rough ond @
the screws are brittle. i,




12 BCHARAGTERISTICS

APPARATUS AND | Marker pens, coloured A4 paper.
MATERIALS and adhesive fape.

. Identify rusty objects found in 2. Based on the observafion, discuss
the school compound. the characteristics of the rusty

Characteristics of
the rusty obhject

3. Construct a table on the coloured 4. Present the resulis of the
Al paper using a marker pen and observation in front of
record the results of the observation. the class.

[al List the rusty objects that you have observed in the school compound.
(bl What are the characteristics of those rusty objects? :




@ RUSTY OBJECTS

There are objects found in our surroundings that are made of many
different materials. Sorme materials becorne rusty while some materials
do not rust, Let us observe the sifuations below fo find out the materials
that rust.

Ravi, Iel‘ssil for a while

All rig ht. Lef's sit on this wooden
bench. That iron bench is rusty.

mailbox at my
house is rusty.

What is the difference between the two
L mul!baxes at Chrnn and Ravi's houses?

Based on the situations above, what are the
' materials found in the objects that rust?




wooden skewer, nail, cotton roll,
and vinegar.

. Wet the cotton roll with vinegar. 2. Amange the needle, glass rod.
drinking straw, wooden skewer,
and nail on the wet cotton roll.

Object Observation
needle -
wooden skewer
nail
drinking straw
glass rod

3. Roll up the wet cotton and leave it 4. Record the observations in the
for five days. Unroll the cofton after table as shown above.
five days.

5. Consfruct a mind map using the 6. Upload the mind map on
data in the table. Google Classroom.

\, 1. Be careful when handiing the vinegar and sharp objects. |



___ @ FACTORS THAT CAUSE RUSTING

What causes an
object which is
made of iron to rust? .

Rusling occurs due fo several
factors. Let's conduct an
experiment o determine the
factors that cause rusting.

1. Aim ;
To investigate the I‘udors Ihoi cause rusting.

2. Problem statement
Do air and water cause rusting?

3. Hypothesis

Water and air will cause iron wool to rust,

4. Defining variables
* manipulated variable: presence of water and air.
= responding variable: condition of the iron wool.
= constant variable: quantity of the iron wool.

5. Apparatus and materials
Tesl tubes, tes! tube rack, fest fube stoppers, iron wool,
anhydrous calcium chloride, oil, tap water, and boiled tap water,

{a) Place four fest iubes on the (bl Puf 20 g of iron wool info each
test tube rack. Label the test fest iube

tubes as A, B, Cand D. o~ ey
hmmmmm
% iron wool and boled 1ap water. |
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iron_| chloride
wool o II:IFI
wool Welker
lc) Add each fest tube with the material {d) Close the fest tubes using the
as shown in the pictures above. test fube stoppers.
le] Leave the test tubes for four days. iff After four days, observe
the condition of the iron
wool in each test fube.
lgl Record your observalions in the
lable as shown below, .
7. Data @«
Test tube Cbsarvation Anhydrous calcium chloride is
T = used to absorb moisiure so that
5 the condition inside the test tube
c is dry. Boiled woter does not
5 contain any air. Cooking oil is

used to prevent air from entering
the water.

8. Interpreting the data
lal Which test tube contains rusty iron wool? Why?
(bl Which test tube confains non-rusty iron wool? Why?
[c] What are the factors that cause rusting?
[dl What is the conclusion of this experiment?

9. Conclusion
[al The hypothesis is laccepted/not accepted).
[b) The presence of water and air [couse/do not causel

the iron wool to rust, R



b __ @ WAYS TO PREVENT RUSTING
s e -1

Objects made of iron that are left exposed to water and air OF- 0]
for some time will undergo rusting process. Rusting can R /2
be prevented in several ways. The pictures below show — [HBER!,

several ways to prevent rusfing. Brovent Aitog

WAYS TO PREVENT RUSTING

Applying oil or grease
Qil or grease is applied to the surface
of objects made of iron.

Rustproof materials such as plastic are coated
onto the surface of objects made of iron.

Plating with a layer of rustproof metal
Rustproof metals such as fin and aluminium are
plated onto the surface of objects made of iron.

Painting
Paint is applied on the surface of
objects made of iron.

How fo prevent objects
made of iron from rusting?




@ THE IMPORTANCE OF PREVENTING RUSTING

Rusting of objects made of iron brings many disadvantages.
Observe the situafions below.

4
r ’-‘\-ﬂ
S
A
o

] Mother. this sardine B\ '
= can is dented. = A ] not dented. The dented part of the
. fi W can may have rusted. Food that

E 2 N, | are exposed o rust are unsafe to

Yes. This fence will look
much better. It will last
longer after being painted.

-_—
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The handrail of this staircase is
brittle. It is not safe to be used.

It seemns that the staircase has also rusted.
Be careful when climbing it.

I'm looking at this axe,
This axe is rusty. I think |
I need to buy a new axe. [




- Q PREUECT @M
- PREVENTENG RUSTENG

APPARATUS AND } Camera, gloves, paint containers.
MATERIALS paintbrushes, paint, oil, and grease.

. In groups, make posters on a rust prevention praject.
. Exhibit the posters on the school noticeboard.
. Identify locations that have rusty objects in the school area.

. Take photos of the locations and the rusty objects before the
rust prevention work begins.

. Conduct suitable rust prevention work at the locations.
. When completed, take photos of the locations

and the restored objects. SCIENCE PROJECT
7. Upload the photos on Google Classroom. cad g = =1

8. Present the resulis of your project.
FIUST PHEUEHTIDN

I. Wear gloves while carrying out the rust prevention work
2. Wash your hands with soap and water aller completing the rus! prevention work.

o) What ways did you use to prevent rust in this project? ;
{b] Why did you choose such ways? Explain,




RUST REMNCYVAL
SOTURTON

Produce a rust removal solution using a glass container, spray bottle,
wire brush, 100 m¢ of vinegar, three tablespoons of salt, three fablespoons
of soda bicarbonate, and water.

I. Pour 100 md of 2. Add three tablespoons 3. Add three tablespoons
vinegar info the of salt into the glass of soda bicarbonate
glass container. confainer. into the glass container.

4. Stir the mixiure 5. Pour the rust 6. Spray the solufion
of vinegar, salt. and removal solution into on a rusty object.
soda bicarbonate. ihe spray boitle.

7. Leave the object for five minutes and clean it with a wire brush,
8. Rinse the object with clean water,

' Wash your honds with soop and water after preparing the rust |
=2 remaoval solution and when the rust removing activily is complated. |
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{5/ mino eeetection

The characteristics of a rusty object are:
» reddish-brown colour.

= rough surface.

= brittle.

2. Objects made of iron will rust.
3. The presence of water and oir cause rusting of objects made of iron,
4 Ways to prevent rusting on objects made of iron are:

= applying the objects with oil or grease.

= coafing the objects with a layer of rustproof material.
* plating the objects with a layer of rustproof metal,

= painting the objects.

5. The importance of preventing rusting of objects made of iron are as follows:

= sofe to be used.

* durable and not easily domaged.
* save on maintenance cost,

* |ook pleasant.

.

Answer all questions in the Science exercise book.

. The pictures below show three types of rods made of different materials.

Ly

[al Which of the rods above can rust and cannot rust?
(bl Give your reaseon for lal.



2. Observe the picture shown and answer
the following questions:
la) What can you observe on the objects?
[b) State the characteristics of the objects.
[c) What are the factors that cause this situation
to occur?

3. Observe the picture below. Suggest a suitable way to prevent rusting.
Give o reason for your answer.

4. The table below shows the resulls of an experiment to test the fociors

that cause rusting.
Test tube Materials in the test tube
1 needle and tap water
B needle and oil
C needle, boiled top water, and oil
D needle

la) Which needles in the test lubes became rusty? Whuy?

{b) Which needles in the test ubes did not become rusty? Why?

lc) Based on your answers in (o} and (bl, what can you conclude from
this experiment?

Rust prevention benefits everyone. Efforts to prevent rusting should
be appreciated.

Based on the above statement, construct a mind map and state the
impartance of preventing rusting that you hove learmed.

(el
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