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KR LH - § v pe L B (DIY CO; fire extinguisher)
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(B &37) Burning, fire triangle, fire extinguisher
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After joining activities of this topic, students will be able to
e Explain how things burn
o Tell the elements of fire triangle
e Know how CO: fire extinguisher works

e Make a simple CO; fire extinguisher works from recycle materials

KEH% mR- 213 & KERRE 45 -

OF ) 4 ER 1 A

oH
1’?—*F~,’ Huynh Quan Thanh - Riris Marito T i’r—‘ﬁ e- | quanthanh.chemistry@gmail.com
(FRF+H ) Tamba mail yeyang@gms.ndhu.edu.tw

(REXFHRT EHRR%EML5
# [ 4% *Yu-Chuan, Yang
(REXFpRFTREHZEE L)

*ﬁ&%%’%@?%ﬁﬁ%ﬂ%éP%g%%wﬁwuﬂﬂ@w@ﬁw?

HETE -
e To help students understand burning by investigating elements of fire triangle. After activities,
students could explain why burning occurs and how to maintain and extinguish fire.
To promote students’ engineering design skills

To inspire students to explore science by easily accessible materials
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+ %4 Big Idea 1% R 32 (3F % I 42) Essential Question
PR F e g g T et 5 PR Y

FER hoi RS R L9

Burning is a chemical reaction of dofe p WS as § bR UE

oxygen and fuels at a high e Why does burning occur?

temperature. e how do people maintain and extinguish fire?

e How to make a simple CO; fire extinguisher?

> FA2HB L HER Course Outline
M- EREFAEr B &
[f RS- 5e 8y REa-2Y 2R])
po -1V-1
BB Y AR p sk fkE RIE B ERERLE | F g Ea i AR
B A o
pa-lV-2 i3 % FLE RIT ~ L F i ~ #F £ 02 > J (978 en) FTASNEp o 2 2E - F R
Frovos BT R M G s AR RS A RATORSE o
ai-Iv-1
Bo L F TR A RED 2 Bz o A EE *ffkl °
ai-1v-2
HiEE R Fandh o A3 PEFRDEAE -
% -~ B % R Theory
WG R AR T P E R e
e AE e M E ok A2 LG o
PRz & % §"%ﬂﬁ$ﬁ’$WQ%%?Uﬁ%%%’m%@%%?uﬁk°
ZF CRURVE DPLETE § SRR R o

Burning is a chemical reaction of oxygen and fuels at a high temperature.

Burning process releases heat and light, which causes flames.
Oxygen, fuel and high temperature are required to maintain burning or fire.

e CO; fire extinguisher attacks the fire triangle in two ways:
= ]t smothers the oxygen.

= ]t cools down temperature.
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Candle, bowl, tea spoon, paper, stainless sieve, lighter, cup, gloves, bottle, straw, tissue, thread

¥
fip & R AFERL > o] R

vinegar, citric acid, baking soda
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¥
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Instructors give a brief definition about burning and relate it with real-life issues, such as incense,

wildfire. Then, instructors introduce 3 elements of the fire triangle and CO; fire extinguisher.
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Activity 1

1. Add 3 spoons of banking soda to the bowl
2. Put the candle on baking soda and light it
3. Gently pour vinegar into the bowl to react with baking soda

S EL TR

@"?{;}Tg’ﬁﬁ & e
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Activity 2

1. Place some tiny pieces of papers in the sieve

2. Light the candle

3. heat the papers in the sieve over the candle

S LA

DIY = § "R L B

17 bR R B T F R L E(10 A 4) -
RA& £

ERA EFED o

oF L H S P g o

DIY CO: fire extinguisher

i\

Ji

Create a CO» fire extinguisher by given materials for 10 minutes.

Requirements:

e It does not overflow

e [t can extinguish the fire of candles

19



Straw-——

{ thread

Bakingsoda

Vinegar —

Model of CO; fire extinguisher
PR s § RS LB S 88 10 4 B!

[ -2v 8 Qsaa

S il |

1L A-F R ?

EF PRI R B S F e PRI ARG AR o MEBR)E S K
A5 COy °

NaHCO; + CH3COOH = CH3COONa + CO; + H20

2HBEART TS PR?

ER UM B F MRIEET R

HE 2

I | HET B QL L9

BiAG oo FaNaBEREL St GE I A > TUTERLEFFRAF L OERE > A
R e %

EH 3 DIY - §F PR VR (F2354)

SR

L L Bernik (84)

KR 102 gt e Ko oo VEAGUR I o AR 3 0 BRI A
,% o

2EFHEN (24)

F 40

* 42

Activity 1
1. What gas released?
Answer: COz released from the reaction of vinegar and baking soda. Baking soda is a carbonate salt and

vinegar is an acid. Carbonate salts react with acids to form COx.
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NaHCO; + CH3COOH = CH3COONa + CO; + H,0
2. What happened to the candle? Why?

Answer: Fire of the candle was extinguished because CO» smothered the oxygen.

Activity 2
Did the papers burn immediately? Why?

Answer: No, they did not. Because the heat of fire spread out on the surface of the sieve, it takes time to

reach enough heat to burn the papers.

Activity 3: DIY CO:z fire extinguisher (make team with 3 — 5 students)

Score criteria

1.Effectiveness of the fire extinguisher (8 score)

There are 8 lighted candles. Each team use own fire extinguisher to blow out the candles. The more

candles are blow out, the more score the team get.
2.0verflow (2 score)

Yes: +0

No: +2

%~ AR ¥ 3 Notice

%% 2% Safety

Students should wear cotton gloves to avoid burning.

REBRR P #IZ Waste

1. BB im » KA o

2. Ry B oy wiTe
Pour waste solution to drain
Classify trash for recycle

2

# & = ¥ Teaching Experience
A

AR REFFLN T R B v AR 2 H o BB DIY EE T RS A A h T jER L
%

= oE 1Y

HifEim 24 v H b ek Lo

SFCRRNEORE o @ R e P F Y AP FLBEFLI AT FRARY

e Being aware of how things burn is important because it is the foundation of fire safety. These

activities can initiate students’ first idea about the ways of extinguishing fire and how CO fire

extinguisher works.

e The materials and chemicals used in these activities are simple and not expensive. The guidance

steps are easy to follow, so the students can do it alone or in team.
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1. prepare a table at % i place

2. prepare materials for the activities: Candle, vinegar, bowl, tea spoon, cup,
baking soda, paper, stainless sieve, lighter, gloves

3. prepare £ i card

4. prepare board (1) for definition of burning, fire triangle, and CO> fire
extinguisher; board (2) for DIY guidance.

*F 4 RG

Make teams with 3 — 5 members

AR L
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approves whether students pass the activities or not.
2. team up the students

3. explain safety guidance
R

fire triangle, how CO> fire extinguisher works.

for 10 minutes.

the key concepts of the topic.
4. give students £ B card and allow them to pass.
Z-BHER

e Summarize the big idea and key concepts

e Encourage students to explore more scientific experiments

1. the activities need 2 instructors. The first instructor keeps discipline and

introduces board (1). The second instructor guides the board (2) and

1. the first instructor uses the board (1) to introduce definition of combustion,
2. the second instructor uses the board (2) to guide to students do DIY. When
students finish the activities, the instructor ask questions and evaluate

students’ answers. The instructors need to make sure students finish activities

3. if there is still time, the instructor will ask students more questions to review

FE 8 4 Budget Statement
B A (EE) a2 Y (121203 ) (B L EEH o F 354

P i/ &g £ ()
1 %% Candle /10 50
2 Vinegar fiy/ 100

50 mL*20 = 1000 mL
3 &= Bowl/1 po#
4 7 4% 4% &+ Sieve/l 40
5 # & Tea spoon/1 A%
6 (% J2) A Paper/1 P&
7 /|- 4 Baking soda/ 12

50 gram*20 = 1000 g
8 # + Cup/l 2
9 b ¥ 47 1 % Lighter/I 35
10 + % Gloves/ 5 pairs 25
11 (v 2) ¥ #%¥3, Bottle/20 ¥ T
12 (% o) # Straw/20 ¥
13 4 Thread/1 5
14 #4594/ Glu Gun 100
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4 Drill/l

P A

2L 5 4
~‘::]§L\3' / = 3B

£ 367 ~/F 24 184 ~
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