Heat Transfer Between Metal and Water Lab

Directions
1. Open the following website: http://www.chem.iastate.edu/group/Greenbowe/sections/
projectfolder/flashfiles/thermochem/heat_metal.html.  

2. Select copper as your metal by clicking on the circle by its name with your mouse. Use your mouse to move the slider for copper’s mass to 30.00 g and its temperature to 98.00(C. Record this information in your data table. Also, record the specific heat of this metal as reported on the website. 
3. Click on the “Start” button. When the temperature line extends past the x-axis, record the final temperature in your data table. Note: The temperature may fluctuate slightly; record the temperature seen most often. Click on the “Reset” button when you are finished.
4. Repeat steps 2 and 3, but change copper’s initial mass to 15.00 g.
5. Repeat steps 2 and 3, but change the metal being tested to iron, silver, or gold.

6. Repeat steps 2 and 3, but change the metal being tested to metal X or metal Y. Do not record a specific heat for the unknown metal (one will not be given to you)!
Data
	Metal Name
	Metal Mass (g)
	Metal Init Temp ((C)
	Specific Heat of Metal (J/g((C)
	Water Mass (g)
	Water Init Temp ((C)
	Specific Heat of Water 
(J/g((C)
	Final Temp

((C)


	Energy of H2O
(J)

	Energy of Metal
(J)


	Copper
	
	
	
	30.00
	20.00
	4.18
	
	
	

	Copper
	
	
	
	30.00
	20.00
	4.18
	
	
	

	
	
	
	
	30.00
	20.00
	4.18
	
	
	

	Metal ___
	
	
	
	30.00
	20.00
	4.18
	
	
	n/a


Data Analysis
Show all work. No work = no credit. Follow significant figures and rounding rules. Include units where appropriate.

1. Calculate the energy (heat) absorbed by the water in each of your tests using the following equation: q = mCp(T. For these calculations, (T is equal to the final temperature minus the water’s initial temperature. Show one example below, and record your values in the data table.
2. Calculate the energy (heat) released by metals in each of your tests except for the one involving metal X or metal Y. Use the following equation to perform your calculations: q = mCp(T. For these calculations, (T is equal to the final temperature minus the metal’s initial temperature. Show one example below, and record your values in the data table. 
3. Calculate the specific heat of metal X or metal Y. Use the following equation to perform your calculations: q = mCp(T. For this calculation, (T is equal to the final temperature minus the metal’s initial temperature. The heat released by metal X or metal Y, q, is equal to the negative of the water’s heat (-q H2O). Show the calculation below, and record your values in the data table.

Results and Conclusions
1. In each of your first three examples, examine the values for energy absorbed by the water (q H2O) and energy released by the metal (q metal). How were these values similar? How were they different? 

2. How did the value for the energy released by the copper metal compare in the first copper test (m = 30.00 g) to the second copper test (m = 15.00 g)? Based on this information, how does the mass of a metal affect the energy released by that metal?
3. Calculate the percent error of your metal X or metal Y given the accepted specific heat capacity values of these metals are _____ J/g((C and _____ J/g((C, respectively.  Round your answer to 0.1%. 
4. Which of your metals had the smallest change in temperature? What does this tell you about the metal? (Hint: specific heat capacity).
5. This experiment was done in a perfectly insulated calorimeter. What would have happened to the final temperatures measured if it had been performed in a glass beaker? What if it had been performed in a Styrofoam cup? 
















