Investigation:  Heat Transfer between Metals and Water

1.  Copy the tables into your lab notebook.

2.  Go to the website:  http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/thermochem/heat_metal.html
This is what you should see:
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3.  Select “Iron” under the “Metals” column on the left side.

4.  Keep the mass and temperature of the metal and water as given on the page.

5.  Click “Start” on the bottom right hand side.

6.  Allow the experiment to run until the graph reaches the end of the page.

7.  Record the final temperature reading and the specific heat of the metal for Trial 1 in Table 1.

8.  Select “Reset”.

9.  Again, select “Iron” under the “Metals” column on the left side.

10.  Change the “Mass” of the metal to 40.00 g.  You can do so by clicking on the scroll bar and 

       moving it towards the right until the reading shows exactly 40.00 g.

11.  Click “Start” on the bottom right hand side and allow the experiment to run until the graph reaches 

       the end of the page.

12.  Record the final temperature reading and the specific heat of the metal for Trial 2 in Table 1.  

       Notice that the mass of the metal has already been recorded for you at 40.00 g.

13.  Select “Reset”.

14.  Continue experimenting by adjusting the mass and temperature values as indicated in Table 1.  

       Record all missing values in Table 1.

15.  Continue experimenting by adjusting the conditions as indicated in Table 2.  Record all missing 

       values in Table 2.

16.  Complete the Analysis Questions in your lab notebook.

Table 1:  Analysis of Iron Samples with Water

	Trial
	Mass of Fe (g)
	Specific Heat of Fe (J/g∙oC)
	Temp. of Fe (oC)
	Mass of H2O (g)
	Specific Heat of H2O (J/g∙oC)
	Temp. of H2O (oC)
	Final Temp. (oC)

	1
	20.00
	
	20.00
	30.00
	4.18
	20.00
	

	2
	40.00
	
	20.00
	30.00
	4.18
	20.00
	

	3
	20.00
	
	100.00
	30.00
	4.18
	20.00
	

	4
	40.00
	
	100.00
	30.00
	4.18
	20.00
	

	5
	80.00
	
	100.00
	30.00
	4.18
	20.00
	

	6
	20.00
	
	200.00
	30.00
	4.18
	20.00
	

	7
	40.00
	
	200.00
	30.00
	4.18
	20.00
	

	8
	80.00
	
	200.00
	30.00
	4.18
	20.00
	

	9
	20.00
	
	20.00
	30.00
	4.18
	40.00
	

	10
	20.00
	
	20.00
	60.00
	4.18
	40.00
	


Table 2:  Analysis of Various Metal Samples with Water

	Metal
	Mass of metal (g)
	Specific Heat of metal (J/g∙oC)
	Temp. of metal (oC)
	Mass of H2O (g)
	Specific Heat of H2O (J/g∙oC)
	Temp. of H2O (oC)
	Final Temp. (oC)

	Ag
	20.00
	
	100.00
	30.00
	4.18
	20.00
	

	Au
	20.00
	
	100.00
	30.00
	4.18
	20.00
	

	Cu
	20.00
	
	100.00
	30.00
	4.18
	20.00
	


Analysis Questions:

1.  By observing Table 1:


(a)  Was there a change in the final temperature of water for Trials 1 & 2?  Explain why you 

       think this was observed.


(b)  Was there a change in the final temperature of water for Trial 3?  Explain why you 

       think this was observed.

(c)  What happens when the mass of iron is doubled?  Explain why you think this was 

                   observed.


(d)  What happens when the mass or the temperature is changed for water?  Explain why you

       think this was observed.
2.  By observing Table 2:

(a)  Describe what happened to the final temperature of water when the different metals were 

       added.  

(b) Which metal had the least effect?  Which metal had the greatest effect? Why do you think 

       this was observed?  

Evaluation Questions:

1.  Was energy(heat) being transferred throughout the experiments?  If so, describe the process.

2.  Is it possible to set up relationships between energy(heat), specific heat, mass, and temperature?  If 

     so, list the different possibilities.
select metal





mass and temp. of metal





calorimeter





stirrer





mass and temp. of water





final temp. of water





selected metal





specific heat capacity of metal





water








