Lab: Melting and Boiling Point of Water

Purpose:   What is the melting point and boiling point of water?  When people sweat, how does it help them keep their body temperature constant?   How will the addition of salt affect the boiling point of water?

Hypothesis:  ____________________________________

Background information:

In 490 BC the Greeks battled the Persians at Marathon, Greece.  According to legend, a Greek soldier named Phidippides ran 22.5 from Marathon to Athens to announce a Greek victory, but died shortly after his announcement.  When the modern Olympic Games began in 1896, the marathon was introduced as the main long-distance event to commemorate Phidippides’ run.  The marathon (now 26 miles) is still the king of running events, and severely tests the physical endurance of runners.  Although it is not known how Phidippides died, it is possible that he could have died of heatstroke, a condition that occurs when body temperatures soar above 105 °F.  It is unlikely that Phidippides had much water to drink along his run, probably became quite dehydrated, and no longer was able to sweat.  Sweating is essential for temperature regulation, and without it body temperatures can rise dangerously.   When sweat evaporates, it undergoes a change of state from a liquid to a gas.  Remember that while something is undergoing a change of state, it’s temperature remains constant.  








Procedure and Materials List:

Materials:  250 ml beaker

                   Hotplate 

                   Thermometer

                   Ice cubes 

                   Water

                   Salt

                   Balance
                   Graduated cylinder
Procedure:
    Part A. Find the melting point and boiling point of water
1) Put 5 ice cubes in a 250 ml beaker

2) Place the thermometer into the beaker and record the temperature (°C).  Record the temperature again in 45 seconds and 90 seconds.  This is the melting point
3) Turn on the hot plate and set it on “high”

4) Carefully put the beaker on the hotplate and record the temperature once every 45 seconds.

5) Record the temperature when the water starts to boil.  This is the boiling point.

6) After the water has started boiling, record the temperature 3 more times

7) Using insulated gloves, carefully pour the water down the sink.

Part B.  Find the boiling point of water with salt added
1)  Use a graduated cylinder and put 100 ml of water in a beaker

2)  Use a balance to measure 20 grams of salt

3)  Add the 20 grams of salt to the water and stir to dissolve 

4)  Carefully put the beaker on the hotplate and record the temperature when the water starts to boil.

5)  Using insulated gloves, carefully pout the water down the sink.

6)  Repeat steps 1-5 using 40 grams of salt.

Data:    

Table 1:  Part A:
                     Time (seconds)                        Temperature (°C)     

	0
	

	45
	

	90
	

	135
	

	180
	

	225
	

	270
	

	315
	

	360
	

	405
	

	450
	

	495
	

	540
	

	585
	

	630
	

	675
	

	720
	

	765
	

	810
	

	855
	


  Melting point:  ____________

  Boiling point:  ____________

Table 2: Part B

	Boiling point of water + 20 g salt
	                                          °C

	Boiling point of water + 40 g salt
	                                          °C


Graph:            Time vs. Temperature for Part A   

Conclusion:

Post-lab questions:

1) Does the temperature rise when the ice is melting?

2) Does the temperature rise after the ice has melted?

3) When water is boiling (changing from a liquid to a gas), does its temperature change?  Explain how this relates to sweat keeping the body temperature constant.

4) Hypothesize why the addition of salt changes the boiling point of water?

