Intro to Thermochemistry & Calorimetry

Specific Heat of Metals Online Lab
Introduction:

On a hot day, water, grass, and the pavement feel differently.  The water is cold, the grass is cool, and the pavement is hot.  The amount of heat absorbed by a material is a property based on the type of atoms and bonds that make up the material.


Specific heat is a physical property of a substance that is defined as the quantity of heat needed to raise the temperature of one gram of the substance by 1 degree centigrade.  Water has a high specific heat, 4.18 J/goC.  This means that 1.0 gram of water absorbs 4.18 Joules of energy to increase 1.0 degree in temperature.


Metals absorb heat easily, so they have a low specific heat.  The specific heat of a metal can be determined by observing the increase in the temperature of water, once the metal has been placed in the water.


Since the water gains the heat lost by the metal, the Law of Conservation of Matter and Energy can apply.

The formula for specific heat is:  q = mΔT Cp

Heat energy flows from high to low temperature, or high to low kinetic energy.  (Remember that temperature is the measure of the AVERAGE kinetic energy).

  q lost by the metal = q gained by the water

Purpose: 

Determine the specific heat of different metals, compare to accepted values, and identify two unknowns.

Procedure: 
Go to 
https://media.pearsoncmg.com/bc/bc_0media_chem/chem_sim/calorimetry/Calor.php
In the applet, 

1.  Set the metal mass to 50.0 grams and 100oC. (slide the bar to the right)
             Set the water mass to 30.0 grams and 20.0oC (slide the bar to the right)
2. Perform the experiment with each of the metals and the unknowns. 
3. Record the highest temperature in the table below.

4. If the experimental results do not yield a large enough temperature change in water, decrease the amount of water, or increase the amount of metal.

Calculations:

1. Calculate the experimental specific heat of each metal and the percent error.

2. Calculate the experimental specific heat of the unknown metals.  Try to find the identity and calculate the percent error.  
Data:_______________________
	
	Silver
	Gold
	Copper
	Iron
	Metal X
	Metal Y

	Mass of Metal (g)
	
	
	
	
	
	

	Initial Temperature of Metal (oC)
	
	
	
	
	
	

	Mass of 

Water (g)
	
	
	
	
	
	

	Initial Temperature of Water (oC)
	
	
	
	
	
	

	Final Temperature (oC)
	
	
	
	
	
	

	Experimental Specific Heat (J/goC)
	
	
	
	
	
	

	Accepted Specific Heat (J/goC)
	
	
	
	
	
	

	% Error


	
	
	
	
	
	


Post Lab Questions: 
1.  If a metal with a higher specific heat were used, would this raise or lower the final 
water temperature?  Explain

2.  If 50.0g of water were used instead of 100.0g, would this raise or lower the final metal 
temperature?  Explain

 3. Is it possible for a cup of water to completely evaporate in a room with a constant 
temperature?

 4. Why is it that liquid water has a higher specific heat than solid water? The specific 
heat of ice is only half the specific heat of water.

