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PURPOSE |

> Determine the specific heat and the rates of heating of a soil sample, comparing |
them to those of water

»> Relate specific heat findings to climatic phenomena I

INTRODUCTION \

The measure of the ability of a substance to change temperature is called
specific heat. Some substances, such as air, change temperature with the
addition of very little energy, while others need greater arhounts of energy to ‘
change. The specific heat of a substance is defined as the heat needed to |
change the temperature of one gram of the substance one degree Celsius. For
this exercise you will use the Joule (abbreviation J) as the unit of heat. |
(Other units of heat are the calorie and the BTU: one calorie is equal to 4.18 |
J and one BTU is equal to 1,055 J.) The more Joules needed for each degree |

change of a substance, the higher its specific heat. | }

Each substance has its own value for specific heat and these values can be found

in many handbooks of science data. For example, iron has a value of 0.448 Jig°C. |
Many metals follow a general rule that their specific heat is approximately equal |
to 24.94/atomic weight. Ethanol, by contrast to iron, has a value of 2.43 J/g°C.
So it takes about five times more energy to change the temperature of one gram |
of ethanol than to change the temperature of an equal mass of iron. |

In this lab, you will determine the specific heat of a soil sample as compared [
to that of water. This difference has many ramifications regarding our climate,
both local and global.

Materials

® 2 petri dishes

® soil

® water

® 2 thermometers

heat lamp
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In this lab, as in many of the investigations that follow, you will
prepare tables to record and organize your experimental results.
See Fig. 3-2 on the following page for guidance in designing
appropriate data tables for this lab.

Record the mass of a petri dish and then add enough soil to fill it to
the brim. Record the mass again. The difference is the mass of the soil
sample.

Record the mass of another petri dish and fill it with water. Record
the mass again. The difference is the mass of the water.

Place the thermometers so that the bulb of one is beneath the sur-
face of the soil and the bulb of the other is under the water.

Place both samples under a heat lamp, making sure the thermome-
ters stay under the samples. Bring the lamp close to the petri dish-
es so that they are heated equally.

Record the temperature of each thermometer every 30 seconds, for
10 minutes.

Graph your temperature data on the same set of coordinates.

Fig. 3-1
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Soil Water it

i
Mass of Petri Dish and Material ‘\‘
i
i
Mass of Petri Dish Empty | ;‘;
1 } ‘
Mass of Material 1: “i‘
|
Initial Temperature i
Final Temperature
TEMPERATURE READINGS
(Intervals of 30 Seconds) il
Temp. Temp. |
# Sail Water # Soil Water i
|
1 1 |
|
2 12 i
[ 0
[
3 13 i
4 14 |
S 15
6 16 |
|
|
7 17 |
8 . 18
9 19 ‘
‘1
10 20 |

Fig. 3-2: Data Tables
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1a. Which sample showed the greater change in total temperature?

b. For each petri dish, calculate the change in temperature per gram of substance.

2a.

Which substance heated up faster? Which has the higher specific heat?

. What do you think the results would be if the experiment were designed to measure the

cooling behavior of each material?

From your graph, what does the shape of the line tell you about rates of heating?

. Describe how you could predict the temperature of the soil and water after 15 minutes of

heating. What would each temperature be?

. After 20 minutes of heating, what would be the temperature of each matter? How accu-

rate would that prediction be? Why?

T /questions
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