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HEErisan Does carbon dioxide really

—— cause global warming?

Singapore International School

Members of the Team

Amanda Yuk Jonathan Ng
Tew Ben Yi Tai Yin Xia
Wong Chun Ni Joyce Cheung
Foo Shanti

Tan Kai Loon

Dhy this Tnvestigation?®

Winter seems to arrive later and later by the vear and getting warmer
too. This observation has been made by people, young and old alike.
This year, we felt that the winter temperatures were indeed warmer and
we began to wonder why this was s0.

Ohat we were finding out

From our reading, the word ‘carbon dioxide' appeared
often and was pointed to as a cause of global warming.
Therefore, we decided to investigate whether this is really
true.Are the scientists right or wrong?
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Getting started

we cracked our heads and came up with these
ideas to carry out our investigations.
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Planning a fair test

Variahles we changed
e e Variables e kept the sane

The gas in the two bottles
' - Volume of gas

- carbon dioxide - - Size and type of bottles
' - Starting temperature of CO, and air
- Starting time

- Duration of experiment

Hp{]t source :-. - Location of experiment :

- Hot water : Method of data collection
- Light from clear : \

incandescent bulb

- sunlight

Uhat we used to
collect carbon dioxide

| wine bottle nozzle

1 basin half filled with water
I glass cover

bicarbonate of soda

white vinegar l

blue tac i ?
| length of rubber tubing (about 1 m) -"i; P -
| bottle (for interaction of vinegar and [ailsRTRla EITSRV BTV EY
1 bottle filled with water (for collection QRSETRISIIRE ITERETN N
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Collecting carbon dioxide

Fill Bottle B up to the brim with water

Place a glass cover over the mouth of Bottle B

Invert Bottle with glass cover into the basin of water
Remove the glass cover

Put 2-3 teaspoons of bicarbonate of soda into Bottle X

Insert the free end of the rubber tube into Bottle B

Pour some vinegar into Bottle X

Stopper Bottle X immediately with the wine bottle nozzle

Slip a glass cover over the mouth of Bottle B when all the water

© 2N MR WL -

inside it has been displaced
10. Remove Bottle B and stand it on the table
11. Remove glass cover and insert cork stopper with temperature

sensor 2 into Bottle B quickly

Fill the bottle with water and then pour it out so as to

ensure that the inside of the bottle is as wet as that of

-

. the bottle containing carbon dioxide,



HEFRXFHEBE Dioes carbon dioxide really ¢
P g '

cause global warming?

Collecting carbon
dioxide




e s 8E Does carbon dioxide

i
(x/"\-*.r—-ﬂ really cause global ‘:fb
1 t .
\J-b warming : ﬁ
% e

Dhat we used for the Big Test

2 glass bottles (1.25 litres; 1 filled with carbon dioxide, 1 filled with air)
2 cork stoppers

| cardboard box lined with aluminium foil

2 identical blocks wrapped with aluminium foil
| retort stand, the base lined with aluminium foil
| clear incandescent bulb (100W)

blue tac

scotch tape

| datalogger with 3 temperature sensors
| IBM Notebook Computer

Carrying out the Big Test

Experiment using alcohol thermnometers
Heat Source * Hot water ' Bulb ° Sunlight
Number of

experiments 3 S 3

Experiment using dataloggers

Heat Source ° Hot water ~ Bulb ' Sunlight

Number of
experiments

* Hot water experiment is combined with bulb experment to
simulate heat given out by human activities and sunlight,
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Problems we faced, problens we solved

CFrublem 1: Plastic bottles toppled over EEI.E“}"_)

Solution: Replace them with glass ones

(Prnhiem 2: Forgot to take reading of temperature, )
too slow at taking temperature

Solution: Evervone agree to be more alert, everyone can see the stopwatch,
counted out loud 10 sec before the next minute

( Problem 3: Thermometers not accurate in reading )

Solution: Check the thermometers before use,

use only thermometers with same reading

Problem 4: Temperature of CO, lower than air
at start of experiment

Solution: Ensure that the inside of the bottle containing air is wet too

Problem 5: Difficult to read temperature because
of fogging inside the bottles

Solution: Turn the bottle to a clearer area and try
as best as one could to take the reading

( Problem 6: Crazy temperature changes whenever there is wimD

Solution: Put the bottles in a box, close windows and door,

minimise movement around the experiment

(Fmblﬂm 7: Shifting position of the s.un)
Solution: Carry out the experiment around noon

CPruh]em 8: Datalogger stops working )
Solution: Always use new, heavy-duty batteries
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Making improvenents to our experinents

Hot water experiment was combined
with bulb later on to simulate heat
from human activities and the sun.

Fron using thernoneters to datalogging

From nmanual recording to electronic data recording

—— __ﬁ_-n
o . K:)P warming? (.-.f':‘@
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Hh_ﬂhirjn o g@}

Data GnGlVSlS

Uhnt Le dlscnuered

These are the ﬂﬂSE"i"UﬂtTDﬂS ﬂﬂ{i IﬂfE‘FEﬂEE‘ e I."}Elﬁi? fl"D‘I"} agnalysing the data:

=

. The temperature of CO, increases faster than air
. €O, absorbs heat faster than air

. €O, absorbs more heat than air
. Temperature of CO, remains higher than that of air when there is added heat

. €O, loses heat more slowly than air (1 to 2%C). As its temperature nears the air

S temperature, for quite a long time it is 0.1 to 0.2°C higher. /

Ln.p.wm—\

The first inference which we can make is that with more CO, in the aimosphere, Earth’s
temperature will become higher.The second inference is that with more CO, in the
atmosphere, more heat will be retained. Both will raise the Earth’s temperature.

#
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Conclusion

We were not sure at first whether to believe that carbon dioxide
will cause Global warming as warned by scientists. Our

investigation shows us that this is true.

Dhat can e do9

We, humans, are producing more and more carbon dioxide - motor vehicles
giving out fumes, factories giving out smoke, burning forests to clear land etc.
Without knowing it, we are making our Earth hotter. How can children help?
These are some of our suggestions:

(O Practise daily the good habit of recycling and reusing items like boxes,
paper, plastic bags etc. so that less waste need be burnt (remember that

burning produces heat and carbon dioxide).

@ Walk, cycle or use public transport. If everyone of us must go around
in our cars, then we will be adding a lot of carbon dioxide to the air. Walk
more. It's good for your health too,

@ Use energy that does not come from burning, e.g. use solar energy and
switch off electricity when an appliance is not in use (remember - electricity

15 produced by burning of petroleum and coal.)

@ Plant more trees so that they can help to absorb more carbon dioxide.
Have a tree-planting day like in Singapore.

@ Talk to friends, parents and relatives about global warming.

@ Putup a class newsletter for putting up newspaper cuttings on global warming.

10
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e cause global warming?

oy -

Editors’ word

Does carbon dioxide really

¢

The use of computer and dataloggers for experiment enabled
more accurate and reliable data to be collected for analysis.

It would be helpful if the project contains more explanation
on the initial ideas and how these ideas evolved to become
the big experiment. This would help other students to share
experience of the investigation with you .

The experiment was systematically designed and adopted
the principles of ‘fair test” by the use of control of variables
in the investigation. It identified a number of problems and
suggested ways of overcoming such problems.

This group has developed a very interesting approach to
studying the global warming phenomenon. The project
displays the essence of modern scientific investigations!

11
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