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Laboratory Skills 6

Using the Bunsen Burner

Introduction
Sometimes a biologist needs to heat materials. In the laboratory, one of
the most efficient ways to do this is to use a Bunsen burner. Bunsen
burners are made in a variety of designs. In every one, however, a
mixture of air and gas is burned. In most Bunsen burners, the amounts
of air and gas can be controlled. In some laboratories, electric hot plates
or portable gas burners are used instead of Bunsen burners.

In this investigation, you will learn the parts of the Bunsen burner
and their functions. You will also learn how to use the Bunsen burner
safely in the laboratory.

Problem
How can the Bunsen burner be safely used to heat materials in the
laboratory?

Pre-Lab Discussion
Read the entire investigation. Then, work with a partner to answer the
following questions.

1. Why is it important to wear safety goggles when using a Bunsen
burner? 
To protect the eyes from an injury that might occur as a substance or object reacts to the heat 

being applied to it.

2. Why is it important to tie back loose hair and clothing when using a
Bunsen burner? 
To prevent hair and clothing from catching fire as they brush past a flame.

3. In addition to the items mentioned in questions 1 and 2, what other
safety precautions should be followed before lighting a Bunsen
burner? 
Students should know the locations of fire extinguishers, fire blankets, emergency showers, and 

emergency shutoff valves, and how to use them. Students should also know the locations of fire alarms 

and emergency exits.

4. How is using a Bunsen burner different from using a candle? 
In a Bunsen burner, air and gas mix before they ignite. A candle uses the air that is outside of it to feed its 

flame. The flame of a Bunsen burner is hotter than a candle’s flame.

5. Why is it important to make sure that the volume of water and the
starting temperature are the same in each trial? 
The amount of heat given off by the flame must be the only variable in the experiment.

Time required: 20 minutes



Materials (per group)

Bunsen burner beaker tongs
ring stand iron ring
2  250-mL beakers 100-mL graduated cylinder
wire gauze flint striker or matches
metric ruler clock with second hand

Safety 
Put on a laboratory apron. Put on safety goggles. Handle all glassware
carefully. Tie back loose hair and clothing when using the Bunsen
burner. Use extreme care when working with heated equipment or
materials to avoid burns. Note all safety alert symbols next to the steps
in the Procedure and review the meanings of each symbol by referring
to Safety Symbols on page 8.

Procedure
1. Examine your burner when it is not connected to the gas outlet. If

your burner is the type that can easily be taken apart, unscrew the
barrel from the base and locate the parts shown in Figure 1. As you
examine the parts, think about their functions.

• The barrel is the area where the air and gas mix.

• The collar can be turned to adjust the intake of air. If you turn the
collar so that the holes are larger, more air will be drawn into the
barrel.

• The air intake openings are the holes in the collar through which
air is drawn in.

• The base supports the burner so that it does not tip over.

• The gas intake tube brings the supply of gas from the outlet to the
burner.

• The spud is the small opening through which the gas flows. The
small opening causes the gas to enter with great speed.
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2. Reassemble the Bunsen burner if necessary and connect the gas
intake tube to the gas outlet. CAUTION: Put on safety goggles. Make
sure that the burner is placed away from flammable materials.

3. Adjust the collar so that the air intake openings are half open. If 
you use a match to light the burner, light the match and hold it
about 2 cm above and just to the right of the barrel. Hold the match
in this position while you open the gas outlet valve slowly until it is
fully open. CAUTION: To avoid burns on your hands, always use
extreme care when handling lighted matches. The burner can also be
turned off by using the valve. Do not lean over the burner when
lighting it.

4. If you use a flint striker to light the burner, hold the striker in the
same position you would hold a lighted match. To light the burner
with a striker, you must produce a spark at the same time you open
the gas valve.

5. Practice lighting the burner several times. Every member of your
group should be given the opportunity to light the burner.

6. The most efficient and hottest flame is blue in color and has distinct
regions as shown in Figure 2. Adjust the collar so that the flame is
blue and a pale blue inner cone is visible.

7. Adjust the flow of gas until the flame is about 6 cm high. Some
burners have a valve in the base to regulate the flow of gas, but the
flow of gas can always be adjusted at the gas outlet valve. After
adjusting the flow of gas, shut off the burner. Leave your safety
goggles on for the remainder of the investigation.

8. Arrange the apparatus as pictured in Figure 3.

9. Adjust the iron ring so that the bottom of the beaker is about 2 cm
above the mouth of the burner barrel. Measure 100 mL of water in
the graduated cylinder and pour it into one of the beakers.

10. Light the burner and heat the beaker of water. The bottom of the
beaker should just be touching the top of the inner cone of the
flame. In the Data Table on p. 44, record the time it takes for the
water to start boiling rapidly. Using the beaker tongs, carefully
remove the beaker and pour out the water.
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11. Repeat steps 9 and 10 with the other beaker supported at a height
of about 8 cm above the mouth of the barrel. CAUTION: When
raising the iron ring, use heat-resistant gloves. In the Data Table,
record the time it takes for the water to start boiling rapidly at this
height. Note: Be sure that the starting temperature of the water is the
same in each trial.

Data Table

Analysis and Conclusions
1. Inferring What would happen if the air intake openings were made very small? 

The gas would not burn as well. The flame would become yellow. The flame would not be as hot.

2. Drawing Conclusions If the burner does not light after the gas
outlet valve is opened, what might be wrong?
The spud or gas intake tube might be clogged.

3. Observing At what height, 2 cm or 8 cm, did the water come to a
rapid boil faster?
The water should come to a rapid boil faster at a height of 2 cm.

4. Drawing Conclusions Why is it necessary to know how to adjust
the flow rates of the air and gas when using a Bunsen burner? 
In a Bunsen burner, air and gas mix before they ignite. They are both required to produce a flame. Adjusting 

the air and gas regulates the size and strength of the flame.

5. Controlling Variables Why is it important to make sure that 
the volume of water and the starting temperature are the same in
each trial?
The amount of heat given off by the flame must be the only variable in the experiment.

Going Further
Test the ability of different kinds of laboratory burners, such as a hot
plate, to heat water to boiling. Determine if there is a difference in the
speed with which different burners are able to heat objects.

Height Above Burner (cm) Time to Boil (min)

2

8
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In steps 10 and 11,
caution students to
ignore the
appearance of small
bubbles and wait
until rapid boiling
begins.

Answers will depend on student observations.

Answers will depend on student observations.
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