Part A: introduction
As students enter the classroom they are greeted with Bunsen burners, rubber tubes, and pairs of safety goggles waiting for them at their desks. Assuming that they have had little experience with these tools, I anticipate a there to be a noticeable level curiosity.

As students enter the class, or are taking their seats they notice a note on the black board asking them to place all bags and coats in the ‘storage’ area (a designated area in the back of the room that is used for this specific purpose). Once the bell rings I would address the class, telling them that on their desks are Bunsen burners, very important and potentially dangerous tools used in the lab. By this time students have already picked up and examined their burners, fit the rubber tubes into the feed, and fiddled with the regulating collar. Taking out a match I demonstrate to student how to properly light a Bunsen burner (the actual explanation that I seen on the page titled “Meet Mr. Bunsen”). “This, is cotton” I tell the class, holding up a swatch of cotton. Bringing the cotton to the flame students are delighted by the resulting combustion. “This, is human hair” I tell the class, holding up a lock of human hair (probably acquired from a hair salon). Student are probably still delighted when I set the hair on fire, but are beginning to see my point. “This (turn on overhead), is a third degree burn” as a rather graphic image of a third degree burn is displayed. At which point a brief reminder of the safety rules of our class are reviewed. Once I believe that all students understand that Bunsen burners are not a joke, I instruct them to put on their goggles and light their burners as I have showed them (probably reminding them one more time of the procedure).
Distributed is a hand out that asks students to demonstrate a number of things on the Bunsen burners and to explain how the results were achieved (what they did to the burner/gas line). The assignment asks students to (first make sure to not lean over the burner) create the largest flame possible, then to create a large blue flame, then create a small yellow flame, then create a small blue flame, then turn off the gas.

Distributed to the students is a diagram of the Bunsen burner similar to the one seen on the page titled “Meet Mr. Bunsen”. I then ask a few groups of students how they achieved their results, and then take five minutes to explain how the gas and regulating collar affect the size and colour of the flame.

· When the collar is closed, no air is able to enter the chimney. Therefore we are only burning gas, and the flame appears blue.

· When the collar is open, air enters the chimney and acts as additional fuel for the flame. The resulting flame is larger than before, but the flame now has a distinctive yellow colour.

· The more that we turn the gas knob (opening it), the more gas is released into the Bunsen burner and the larger the flame. 

Meet Mr. Bunsen:

A) Watch yourself! Safety concerns:

B) Parts of the Bunsen Burner

[image: image1.png]


[image: image2.png]



C) Lighting the Bunsen Burner

D) Manipulating the flame
Part B:

Proximity pop corn

Proximity pop corn is a lab experiment that I developed independently (which you shouldn’t find too difficult to believe because it’s probably full of holes that I haven’t even considered), to use as an introductory activity for the Bunsen burner (typically for either grade 8 or senior 1 students). 

To us that have been using them for any extended period of time Bunsen burners are nothing more than a tool to be used in the lab, glorified candles. But, to young “scientists” Bunsen burners represent something important and exciting. With the inherent element of danger associated with them, students feel that they have attained a level of scientific knowledge that grants them access to such a fascinating instrument. This is also a time when safety concerns are at their highest. At such a young age, many students are not ready for the responsibility that we are putting in their hands when we tell them to turn on the gas. Always pushing the limits, students will eventually crank the knob to the far left as soon as our backs are turned (admittedly I have done this as recently as 3 years ago). This is why it is important that students be introduced to these delicate instruments in such a way that they understand the relationship between heat and the flame. 

A child won’t respect fire until they’ve been burned by it
Hopefully if we approach it in a clear and scientific way, we can skip the first degree burns when teaching students to respect Bunsen burners (though I kind of doubt it). 

Safety Issues:

· The safety concerns associated with this activity are no different than those at a wiener roast. 

· We are dealing with Bunsen burners, which means flammable gas, and open flames. 

· We should also remind our students of the nature of conductors, specifically heat conductors such as the metals used in the manufacture of the ring stands, iron rings, and wire gauze.

· Because we are heating up either popcorn or match heads to the point where they will either pop or combust, it is necessary that students observe proper lab safety protocol, and always wear their goggles (my general rule is that a student is asked to leave the lab if they don’t wear their goggles after one warning).

Curriculum Objectives:

Cluster 0 outcomes from grade 8 & senior 1:

· 8-0-5C Select and use tools to observe, measure, and construct.

· 8-0-5E Estimate and measure accurately using SI and other standard units. 

· 8-0-6A Construct graphs to display data, and interpret and evaluate these and other graphs. 

· 8-0-6B Interpret patterns and trends in data, and infer and explain relationships.

· 8-0-6C Identify strengths and weaknesses of different methods of collecting and displaying data and potential sources of error.

· S1-0-3b Identify probable mathematical relationships between variables. 

· S1-0-4a Carry out procedures that comprise a fair test.

· S1-0-4b Demonstrate work habits that ensure personal safety, the safety of others, as well as consideration for the environment.

· S1-0-4e Work cooperatively with group members to carry out a plan, and troubleshoot problems as they arise.

· S1-0-5c Record, organize, and display data using an appropriate format.

· S1-0-6a Interpret patterns and trends in data, and infer and explain relationships.

· S1-0-6b Identify and suggest explanations for discrepancies in data.

· S1-0-6c Evaluate the original plan for an investigation and suggest improvements.

Non-cluster 0 outcomes:

· 5-2-10 Recognize that a physical change alters the characteristics of a substance without producing a new substance, and that a chemical change produces a new substance with distinct characteristics and properties.

Materials:

Bunsen burner 
Iron ring 
Pop corn cornels or match heads 
Tinfoil

Sparker
 
Ring stand 
Goggles 



Beaker

Wire Gauze 

Stop watch 
Digital thermometer
 

Water

Ruler


Gloves



Explanation & necessary information of proximity pop corn:

The problem students must explore: Bunsen burners can emit substantial heat depending on the size of the flame. Examine the relationship between the heat given off by different coloured flames and distance away (above only) from the visible flame. Using the materials provided determine the numerical ratio between the heat and distance in this problem.
The Activity: My master plan, how it all goes in a perfect world

· Students set up, and light the Bunsen burners according to a demonstration given in class (a simple explanation showing how the tube is connected to the burner and the gas tap, then using the sparker (or match) to light the burner).

· The Bunsen burners are adjusted creating a visible flame (either blue or yellow, as the purpose of this investigation is not to compare the relationship between flame colour and heat) as close to 3cm as possible. Students will measure the flame by attaching the iron ring to the ring stand 3cm higher than the length of the shaft of the Bunsen burner, then adjusting the gas tap so that the flame just reaches the bottom of the iron ring.

· The ring stand is removed from the Bunsen burner area and the iron ring is then raised 15cm from its current potion (level with 3cm flame). The wire gauze is dunked in water and placed on the ring stand. A piece of dry tinfoil is placed on the wire gauze and a single popcorn cornel or match head is placed on the center of the foil.

· Students then replace the ring stand at its position beside the Bunsen burner, with the iron ring center directly above the flame.

· Immediately begin timing with the stop watch how long it takes the cornel to pop or the match head to combust.

· Students record both the time take to pop/combust and the height of the iron ring on the ring stand.

· Students then use the digital thermometer to collect one reading of the temperature of the air at the height of the iron ring during this first test (15cm above the flame).  

· The ring stand apparatus is removed from the flame, and the wire gauze and iron ring are dipped in water (too cool them down). 

· The iron ring is then replaced on the ring stand at a different height then before (but still between 5cm- 15cm above the visible flame), and the gauze and new tinfoil are placed appropriately. Finally a new pop corn cornel or match head is placed on the center of the tin foil.

· Students then replace the ring stand at its position beside the Bunsen burner, with the iron ring center directly above the flame.

· Immediately begin timing with the stop watch how long it takes the cornel to pop or the match head to combust.

· Students record both the time take to pop/combust and the height of the iron ring on the ring stand.

· This process (except for the thermometer reading) is repeated for 5 different iron ring heights.
· The purpose of this activity is to get have students examine the heat radiated by the Bunsen burners at different distances from the flame to see if there a mathematical relationship (ratio?) between heat and distance from the flame. Students take their one temperature reading and divide it by their first pop time data (from the same height that the temperature was read at), which gives them a value we will call X. If X is then multiplied by the pop time data from other iron ring heights, the students should be able to calculate the temperatures at those respective heights.

· Students then graph the calculated temperatures against the distance above the visible flame, and calculate the slope of the line of best fit (I believe that this mathematical knowledge is taught in the senior 1 math curriculum).

· The information is examined, and any potential relationships are hopefully discovered. With the data that they calculated, students should be able to estimate the temperature of air due to the heat radiation of the Bunsen burner at any height relatively close to the flame.
Students are provided with the steps necessary to collect the data for the table below, but are not told how they can use their initial temperature reading to calculate the temperature of the flame at different distances.

Student Work Sheet: Proximity Pop corn

Table 1: Data collected

	Temperature:
	(reading)
	(calculated)b
	(calculated)c
	(calculated)d
	(calculated)e

	Distance:
	15cm
	(chosen)b
	(chosen)c
	(chosen)d
	(chosen)e

	“Pop” time
	(measured)a
	(measured)b
	(measured)c
	(measured)d
	(measured)e


Calculation: Use the data collected above to calculate the temperature of the air (due to the Bunsen burner) at the measured distances. Show your work
(Reading) / (measured)a = X

(X) x (measured)b = (calculated)b at distance (chosen)b
Graph 1: Temperature vs. Distance from Flame
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Discussion:

1. Describe the (mathematical) relationship between air temperature and distance from the Bunsen burner as observed in your investigation:

2. Based on the flame you used for your inquiry, estimate the air temperature 25 cm away from a lit Bunsen burner. Show your work
3. Would the results of the inquiry be any different if you had displaced the cornels horizontally from the flame instead of vertically? Explain your answer.

PART A: WHAT IS A BUNSEN BURNER????

Introduction: The purpose of the Bunsen burner

The Bunsen burner is used in a variety of science exercises. The Bunsen burner has a variety of uses and its intensity varies according to how you set it up. It can boil water and even melt metals. This lab is designed for you to become familiar and comfortable with the use of a Bunsen burner. 

On your lab bench you probably see a weird looking metal thing that is attached to a rubber tube. The weird looking metal thing is actually the Bunsen burner. 

The valve that is on the table is where the gas is coming from. The gas is what the Bunsen burner uses as a fuel. 

If you turn the valve to 90 degrees, you will notice that no gas comes out. This is because the main gas valve is not turned on. The main gas valve is controlled by the teacher and will only turn on when all of the Bunsen burners have been assembled properly.

How to Set Up a Bunsen Burner

Step One 

Make sure the gas tap is in the OFF position 
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Step Two

Firmly attach the other end of the rubber tubing to the gas valve tap. 

Step Three

Make sure the air supply valve is closed by rotating it. You may notice another valve at the bottom of the burner. Do not touch this valve, as it controls how much gas is released into the burner. 

Step Four

Ask your teacher to see if you have properly set up the apparatus. Now that you have properly set up your Bunsen burner, the teacher will turn on the main gas tap.

**** Now it’s time to light the burner *****
How to Light a Bunsen Burner

· PUT SAFETY GOGGLES ON!

· Light a match (strike match away from body)

· Turn gas valve onto ‘on’ position

· Open air supply valve slightly

· Light the burner at the top of the barrel

How to Turn Off the Bunsen Burner

· Turn gas valve to ‘off’ position

· Close air supply by screwing it tight

· Clean off lab bench

Below is a diagram of a properly set up Bunsen burner


_______________________________________________________________________

PART B: APPLICATION OF THE BUNSEN BURNER

________________________________________________________________________

* The rationale for these activities is to create a simple exercise that would allow a safe start for new Bunsen burner users 

Now that you have a rough Idea on how to use the Bunsen burner, then next step is to use it in an experiment. One main thing that you have to consider is that you are dealing with an open flame, so be very careful. This means to put on your safety goggles and to avoid touching the very hot flame!!!

Quick fact: Human skin melts and burns at temperatures far below that of a Bunsen burner…

Question:

What do I have to do to make sure that I am well protected in this lab? (This must be completed and shown to your teacher before you can begin this exercise).

___________________________________________________________

___________________________________________________________

____________________________________________________________

Experiment: The Controls of a Bunsen Burner 

_______________________________________________________________________

Objectives

In this activity you will:

· Set up Bunsen burner apparatus as well as accompanying stand 

· Determine the effect of the flame intensity and the rate at which water boils

· Determine how to control the Bunsen burner to boil water at the safest and most effective setting 

Materials

· Water

· 500 ml beaker

· Bunsen burner

· Stand 

· Timer (watch)

Set up:
· Set up the Bunsen burner as described from above

· Fill beaker with water to 400 ml

· Set up the stand and beaker as shown (fig. 3)

· Make sure the wire mesh (gauze) is on top of metal ring and below beaker.  

     Figure three: Stand set up

Part one: Effect of Air Supply on Boiling Rate

The air intake valve is what controls how much air comes into the Bunsen burner and combines with the gas. The teacher will demonstrate how to turn this valve on and off. In this experiment you will turn the Bunsen burner’s air supply valve a certain amount of times and record how fast it takes to boil 400 ml of water.  

Procedure

1. Open the air valve accordingly 

2. Light the Bunsen burner

3. Place filled beaker on stand and begin timing 

4. As soon as you see when the water starts to boil (rolling boil), stop your timer and record your result.

5. Wait for water to cool off and empty. Fill with new water.

6.  Repeat steps 1-5 for the remaining turns. 

DATA TABLE

	Turns of Air intake Valve
	Effect on Flame (color, intensity, etc…)
	Time to reach boiling point (minutes)

	Fully closed
	
	

	¼ Open


	
	

	½ Open


	
	

	¾ Open


	
	

	Open fully


	
	


In the graph provided, construct a graph that best represents the data that you obtained from above. Make sure to label each axis and to provide a title.


From your observations, what can you determine what the relationship is between air intake and the time it takes to boil the water?

Part Two: The Gas Valve

You may have noticed that there are two valves on the Bunsen burner. In the first experiment you saw the effect the air intake valve had on the boiling rate of water. What would happen to the boiling rate of water if you were to adjust the gas intake valve instead? 

You may use whatever methods you wish to determine your result. Your job is to develop a procedure for this experiment. A table has been provided for you as well as a graph. You may only use the material that was used in the first experiment. 

Procedure

TABLE

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



From your results, what can you conclude are the major factors that effect the boiling rate of water?

Additional questions
What would happen to a lit Bunsen burner if:

a. All the air in the room was sucked out

b. The main gas valve turned off

c. The amount of air in the room doubled

Here are some useful websites that contain extra information

References:

http://schools.nsd.org/~jschmied/Tools/index.html
http://www.saburchill.com/lab/intro/bunsen.html
Where this exercise fits in the curriculum:

8-0-4E 

Demonstrate work habits that ensure personal safety and the safety of others and consideration for the environment. Keeping an uncluttered workspace, putting equipment away after its use, handling glassware with care, wearing goggles when required, disposing of materials in a safe and responsible manner.

8-0-7A

Draw a conclusion that explains investigation results. 

Include: explaining the cause and effect relationship between the dependent and independent variables; identifying alternative explanations for observations; supporting or rejecting a prediction/hypothesis

Note: 

The use of a Bunsen burner is applied throughout the high school level, especially for chemistry and biology laboratories. 

Geoff Bynkoski

