HEAT OF VAPORIZATION OF WATER





CAUTION - You will be working with a hotplate, boiling water, and steam in this experiment.  Extreme care should be taken not to spill or splash the hot water.  Remember that steam can transfer about TEN TIMES as much heat energy to your skin as an equal mass of boiling water!





NOTE: Measure all masses to the nearest 0.1 gram.  Measure all temperatures to the nearest 0.1o C.





PROCEDURE:





1)  Fill the boiler with hot water until about 1 cm shows in the sight tube.  Put it on the hotplate and start heating.


2)  Find and RECORD, to the nearest 0.1 grams, the mass of the dry inner calorimeter cup.


3)  Fill the inner cup about 2/3 full of ice water, about 0 to 5o C.  Dry the outside of the cup.


4)  Find and RECORD the mass of the inner cup and water combined.


5)  Place the water trap on one end of the rubber hose.  Place the cap on the calorimeter.  Insert the other end of the water trap into the cap.  Make sure the tube goes well below the surface of the cold water.


6)  Insert the temperature sensor into the hole in the center of the cap.


7)  Make sure the temperature sensor is positioned in the holder so it is slightly above the bottom of the cup.  RECORD the water temperature to the nearest 0.1 degree.


8)  Carefully connect the steam hose to the boiler.  Wrap your fingers with a towel so they are not burned by the steam.


9)  Occasionally swirl the calorimeter (slowly!) to make sure the warm and cold water are thoroughly mixed.


10) When the temperature sensor reads above 35o C, remove the water trap from the calorimeter and record the temperature to the nearest 0.1 degree.  Place the outlet of the trap in the beaker.


11) Remove the inner calorimeter cup from the shell.  Find and RECORD the combined mass of the cup and water.


12) Empty the water trap.  Discard the water in the inner cup.  Repeat the experiment.





CALCULATIONS:





13) Calculate or look up each of the values for lines 6 to 16 and RECORD the answers on the table.


14) Write a single equation on line 17 to calculate the heat of vaporization


15) Solve for heat of vaporization using this equation and your data.  Place this answer on line 18 of your results table.





