PAGE  
1

Heat Capacity of Lead Lab

Purpose:

To use a simple calorimeter to determine the specific heat constant for lead

Materials: 


electronic balances – several per class

Styrofoam cup ( 6 oz ) – one per group


250 mL beaker – one per group


thermometer – one per group


two sizes of lead fishing sinkers – one set per group


crucible tongs – one per group


hot plate and pan with boiling water – one per class


50-mL graduated cylinder – several per class

Procedure:


1.   Put the empty Styrofoam cup into the 250 mL beaker and mass the empty 

                  Styrofoam cup and beaker to the nearest 0.01 g.  Record it on the data 

                  table as “Mass of Cup and Beaker.”


2.   Put approximately 25 mL of water into the Styrofoam cup.  Mass the cup 

                  and beaker and water to the nearest 0.01 g.  Record it on the data table as 

      “Mass of Cup and Beaker and Water.”


3.   Calculate the mass of the water by itself.  Record it on the data table as 

      “Mass of Water.”


4.   Use your thermometer to measure the original temperature of the water in the

                  cup.  You will need to estimate to the nearest 0.1 (C.  Record it on the data 

                  table as “Temperature of Water.”


5.   Take your crucible tongs and your cup to the pan on the hot plate.  Use the 

                  tongs to pick up one size of fishing sinker.  Holding the sinker close to the 

                  surface of the water, shake off any clinging drops.  Do not allow the sinker

      to cool in the open air.  Put the sinker into the cup and put the cup into the 

      beaker.  


6.   Using the thermometer, Gently stir the water in your cup near the sinker. 

                  Do not let the thin glass of the thermometer bulb touch the lead.


7.   Keep your hand on the thermometer near its top.  The apparatus can tip over 

                  very easily and break the thermometer.


8.   When the temperature is as high as it is going to get, record that temperature 

                  on the data table to the nearest 0.1 (C as “Equilibrium Temperature.”

9.   Remove the thermometer, then remove the sinker.  Dry the sinker and mass it.  

      Record it on the data table as “Mass of Lead.”

10. Put the sinker back into the pan of boiling water.

11. Repeat steps 2 through 10 with the other size of sinker.
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Data Table 1

Mass and Temperature Data

	
	Experiment 1
	Experiment 2

	Mass of Cup and Beaker
	
	

	Mass of Cup and Beaker and Water
	
	

	Mass of Water

mwater
	
	

	Mass of Lead

mlead
	
	

	Temperature of Water

Twater
	
	

	Temperature of Lead

Tlead
	100.0 (C
	100.0 (C

	Equilibrium Temperature

Tequilibrium
	
	


Data Table 2

Calculating Heat Gained by the Water

q = mcsp(T
qheat gained = mwater cwater(Twater
	
	Experiment 1
	Experiment 2

	mwater
	
	

	cwater
	4.186 J/g(oC
	4.186 J/g(oC

	Tequilibrium
	
	

	Twater
	
	

	(Twater  = (Tequilibrium ( Twater)
	
	

	qheat gained
	
	


Data Table 3
Specific Heat Constant of Lead

csp for lead = 
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	Experiment 1
	Experiment 2

	mlead
	
	

	Tequilibrium
	
	

	Thot lead
	
	

	(Tlead = (Tequilibrium ( Thot lead)
	
	

	qheat lost 
same as the negative of qheat gained from Table 2


	
	

	csp for lead
	
	


Show your calculations for csp for lead using the values from Experiment 1:

Calculate the average csp for lead and show your work:
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