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uring chemical or physical changes, energy is often transferred in
the form of heat. This transfer can be measured by a change in
temperature. In this activity, you will test the effective use of a
Bunsen burner. You will vary the height of the position of a beaker of
water above the burner and observe how long it takes to boil the
water. All other factors will be kept constant. The intensity of the
flame and the height of the platform used to hold the beaker of
water will not change. Because the intensity of the flame does not
change, the amount of heat provided by the flame will be a constant.
In addition, a given amount of water will always require the same
amount of energy to boil.

Problem

Objectives

Materials

How far from a flame
should a beaker of water
be positioned for heating
to be most efficient?

• Heat a beaker of water
using a Bunsen burner.
• Measure distances using a
ruler.
• Measure temperature
using a thermometer.

100-mL graduated
cylinder
250-mL beakers (4)
Bunsen burner
striker or matches
thermometer
ring stand
ring
wire gauze

ruler
stopwatch or clock
with a second
hand
beaker tongs or hot
mitts
hot pad
distilled water

Safety Precautions
•
•
•
•

Always wear safety goggles and a lab apron.
Never eat or taste any substance used in the lab.
Assume all glassware is hot and handle with gloves.
Boiling water can burn skin.

Pre-Lab

Procedure

1. What are the constants in this experiment?

1. Label four 250-mL beakers 1, 2, 3, and 4. Using

2. What are the variables in this experiment?

a graduated cylinder, measure 100 mL of distilled
water into Beaker 1. Measure and record the
temperature of the water in Data Table 1. Repeat
this process three more times for the remaining
three beakers.
2. Set up a ring stand and attach the ring to the
stand. Place the wire gauze on the ring to provide
a platform on which to place the beaker of water.

3. Which measurement in this experiment is the

dependent variable?
4. Read over the entire laboratory activity.
Hypothesize about what the most effective
position above the flame will be. Record your
hypothesis on page 6.
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the Bunsen burner to the gas inlet. Make sure
the hose does not have any cracks or holes.
4. Light the burner by first turning on the gas flow
and using the striker to ignite the gas. If you use
a match, light the match first before turning on
the gas. Hold the match close to the bottom side
of the burner nozzle to light the gas.
5. When the flame is lit, adjust the gas flow and
oxygen flow so that the flame is blue with an
inner light-blue cone. A yellow flame is too
cool and needs more oxygen. Your teacher may
have additional directions on the operation of
the Bunsen burner.
6. After you adjust the flame, move the burner to
the ring stand and observe the height of the wire
gauze above the flame. Adjust the height so the
wire gauze is approximately halfway up the
inner blue cone. Refer to Figure A, Test 1
height. Estimate the distance from the top of the
burner to the wire gauze with a ruler and record
this distance as Test 1 in Data Table 2. This will
be your starting distance. Turn off the flame.

10.
11.

12.
13.

Test 4 height
Test 3 height
Outer flame
(pale violet )

Inner flame
(blue cone)

Test 2 height
Test 1 height

Bunsen burner

14.
15.

the distance from the top of the burner to the
wire gauze with the ruler and record this
distance in Data Table 2. Turn off the flame.
Repeat steps 6–8 using Beaker 2.
Turn on the flame and adjust the height so the
wire gauze is now positioned the same distance
from the top of the inner blue cone as the top
was positioned from the starting distance,
halfway up the inner blue cone. Refer to
Figure A, Test 3 height.
For example, if the starting distance was
3 cm and the top of the inner blue cone is 6 cm,
then the new position will be 9 cm above the
burner top. Estimate the distance from the top
of the burner to the wire gauze with the ruler
and record this distance in Data Table 2. Turn
off the flame.
Repeat steps 6–8 using Beaker 3.
Turn on the flame and adjust the height so the
wire gauze is moved to a new position that is
the same distance increment as before. Refer to
Figure A, Test 4 height. For example, if the
starting position was 3 cm, the height for test
number 2 was 6 cm and the height for test
number 3 was 9 cm, then the height for test 4
will be 12 cm. Estimate the distance from the
top of the burner to the wire gauze with the
ruler and record this distance in Data Table 2.
This will be your starting distance. Turn off the
flame.
Repeat steps 6–8 using Beaker 4.
When the beakers are cool, empty the water in
the sink and dry the glassware.

Hypothesis

7. Place Beaker 1 on the wire gauze. Ignite the

flame and measure the time (in s) it takes for
the water to boil. Record this time in Data
Table 2.
8. Turn off the flame and using beaker tongs and
hot mitts, carefully remove the hot beaker of
water from the wire gauze and place it on a hot
pad on your lab bench.
9. Turn on the flame and adjust the height so the
wire gauze is now at the top of the inner blue
cone. Refer to Figure A, Test 2 height. Estimate
6
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Cleanup and Disposal
1. Clean and dry all glassware.
2. Return all lab equipment to its proper place.
3. Clean up your work area.
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3. Use burner connector safety tubing to connect

Figure A
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Data and Observations
Data Table 2

Data Table 1
Beaker

Starting temperature of water (°C)

1
2
3
4

Test

Height of wire gauze
above Bunsen burner (cm)

Time to boil (s)

1
2
3
4

Analyze and Conclude
1. Observing and Inferring Why did you turn off the burner between experiment setups?

2. Thinking Critically Why is the height of the wire gauze the independent variable?
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3. Thinking Critically Why is the time to get the water to boil the dependent variable?

4. Comparing and Contrasting What observed differences did you note among the

results of the four tests?

5. Drawing a Conclusion Why did it take less time for the water to boil when the wire

gauze was placed at the tip of the inner blue cone?

6. Thinking Critically Why was it necessary to use beaker tongs or hot mitts to remove the

beaker of water after the test but not before the test?
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7. Error Analysis What are some sources of error in this activity?

Real-World Chemistry
1. Suppose you wanted to measure the heat

2. Why did you check to make sure that the hose

to the burner did not have any holes or cracks?
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produced by a Bunsen burner flame. Why
would holding a thermometer in the flame be
the wrong approach?
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