Energy Needed to Melt Ice-teacher notes

This activity may be done by students or as a demo by the teacher.  When done as a demo, students should work in groups of 4 on the calculations.  You do them first and then move around the room, checking their answers.  You may then chose groups and student s at random to go to the board and explain how the answer was gotten.  
Materials per team of students:

styrofoam cup (may put the cup into a beaker for stability)

thermometer

100 mL graduated cylinder

tongs (to handle ice)

5-6 ice cubes

warm water

Warm tap water may be used if it is at least 45(C; otherwise, you should heat it.

Sample Data:




volume of warm water used:
100.0 mL


initial temperature of water:
44.0
ºC



final temperature of ice-water system:
0.5
ºC



final total volume of water:
156
mL

Processing the Data:  note that I ignore significant figures until the end.

1.
Mass of ice that melted:

56 mL =
grams

2.
Initial temperature - Final temperature:
44.0-0.5 = 43.5
   ºC

3.
4.18 J
X
100 g
      X
    43.5 ºC
=
18,183 J


 g ºC

   1

         1

4.
18,183 J
   =
325 J/g


   56 g

5.
325  J
X
18.0 g

=
5845 J/mol, or, 5.8 kJ/mol


g

  mol

note that the actual value is 6.02 kJ/mol, so this is essentially 0.2 kJ/mol off, or, about 3.3% error.  Pretty good for cheap equipment! 

The balanced thermochemical equation is:

H2O(s)  +  6.0 kJ  (  H2O(l)

