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1.0 Introduction
1.1 The purpose of this calorimetry experiment is to determine: 
1. The heat capacity of a standard thermal calorimetry setup (HC)
2. The specific heat capacity of an 18.2g block of aluminium, using said thermal calorimetry setup. 
1.2 The hypothesis being tested is that when high energy objects are placed into a lower energy closed system, that closed system will tend toward equilibrium.

1.3 Below are detailed all the equations used in this experiment.
1.3.1	EQ1:

		
This equation describes the relationship between the specific heat capacity of the metal, the specific heat capacity of the water, and the total heat capacity of the calorimetry setup.					
1.3.2	EQ2:
				
This equation describes the heat energy of an article in relation to its mass, specific heat capacity, and change in temperature with respect to time.
1.3.3	EQ3:
				
This equation describes the relationship between the heat energy change in the hot water, the cold water, and the calorimeter.
1.3.4	EQ4:	
			
This equation describes the heat capacity of the calorimeter, in relation to its heat energy and its change in temperature with respect to time.
		1.3.5   EQ5:
				
This equation describes the heat change of an entity in relation to its mass, specific heat capacity, and change in temperature.
1.4 Below is a list of all the variables used in this experiment:
· m = Mass
·  = Specific heat capacity
· T = Change in temp over time
· HC = unknown heat capacity of the calorimeter
· Q = change in heat energy that an article undergoes
2.0 Method & Materials
	2.1 Materials:
· 2 Styrofoam cups (Assume a negligible HC)
· 1 candle making thermometer
· 1 glass thermometer
· 1 stir rod
· 1 Bunsen burner
· 1 Bunsen gauze
· 1 conical flask
· 1 beaker
· 1 lid to fit Styrofoam cups (lid should have 2 holes for thermometer and stirring rod
· 1 clamp stand
· 100ml of DI water
· 1 block of aluminium (Ours weighed approx. 18.2g)
· Measuring tube
· Stopwatch
· CPM datasheet
2.2 Method – HC of Calorimeter:
		1. Double layering the Styrofoam cups, measure 50ml of water and pour it into the top one. Emplace the lid and insert the stirring rod and glass thermometer through the holes. Use the clamp stand to hold the thermometer in place if needed. You have now created your thermal calorimeter.
		2. Measure out another 50ml of water using your measuring tube and pour it into your conical flask. Place your candle making thermometer into the neck of the conical flask; it should cover the top opening. If it doesn’t; tough luck. Place your Bunsen gauze on top of your Bunsen burner and place the conical flask on the gauze. Light your Bunsen and open the oxygen vents to create a blue flame. 
		3. The water in your conical flask should now be rising in temperature. Once it reaches 80°C, close the gas to make sure the Bunsen is safe and allow the water to cool until the temperature reaches 60°C. Record this temperature as . Using the glass thermometer, record the temperature of the water in the cups as .
		4. Pour the hot water from the conical flask into the cold water in the cup, and mix the mixture thoroughly using the stir rod (inserted through the lid). Watch the temperature; it will rise, and then fall again (If it doesn’t, please repeat this experiment in a universe with standard laws of physics). Once the temperature begins to fall, record the highest temperature it reached as .
		5. You now have all the data you will need to calculate the heat capacity of the calorimeter using equations 3, 4, and 5.
	

2.3 Method – Specific Heat Capacity of Metal
		1. Weigh your metal sample; record its mass as .
		2. Assemble your Bunsen burner apparatus as in 2.2; but replace the conical flask with the beaker. Fill the beaker with an amount of water such that when the block is placed into the beaker it is covered by around 5mm of water (you need enough to cover the block, but the more you add the hard it is to bring the water to boil).
		[Step 4 should be performed as the Bunsen is heating the water]
              3. Light the Bunsen, and set it to the blue oxygenated danger flame. Your metal block should not be in your beaker at this point. Wait until the water begins to boil, and then carefully place the block into the water so as to avoid splashing boiling water. Allow the water to boil for another 5 minutes from this point (use the stopwatch provided) and then close the gas. Allow around another 2 minutes for the system to reach equilibrium.
	4. As the water is being heated, empty your calorimeter and measure 30.0ml of water into the into the calorimeter. Record this value as .
	5. Once the water & metal have reached equilibrium, record the temperature of the water as  and (using the tongs) place the metal into the calorimeter. 
	6. Stir the water, and record the temperature every 10 seconds until the datasheet provided is full. Record the maximum temperature reached by the water as . 
	7. You now have enough information to calculate the specific heat of the metal block, using equations number 1.33
3.0 Results
	3.1 – HC of calorimeter
Initially, we used 50ml of cold water at a temperature of 25.00°C and 50.00ml of hot water at a temperature of 61.00°C. After combining both liquids, the temperature max was measured at 41.00°C. From this, we calculated that the hot water had a T of -19.00°C, and the cold water had a T of 16.00°C. Assuming the heat capacity of the Styrofoam cups is negligible, we can assume that the T of the calorimeter is the same as the cold water; 16.00°C. Using equation five, we can calculate the heat change of the cold water;
		
And the hot water.
		
Now we have the heat change values for both the hot and cold water, we can use them to calculate the total heat change of the calorimeter, using equation 3:
		
And finally, with equation 4, we can use the T of the calorimeter along with our value for its heat change to calculate its heat capacity.
		°C
	3.2 – SHC of metal
The metal sample we measured was a block of aluminium weighing 18.60g. We brought the water on the Bunsen to boil, placed the block in, and allowed it to boil for a further 5 minutes before cooling for 2. We then placed the block of metal, which reached a final temp of 94.00°C, into 30.00ml of water measured at 25.00°C. we recorded a rapid temperature rise of 05.00°C (up to 30.00°C) in the water and can conclude from our data that there was a rapid temperature drop of -64°C in our aluminium sample. Over the span of 4 and a half minutes, the temperature of the water rose to around 30°C [fig1.]. 
[Fig.1]
Fig.1 shows that when the metal was placed in the water there was an initial period of calm as the heat travelled through conduction into the water (we chose not to stir the water as we felt it would give us clearer results), before the water began to warm.
With the data, we can use equation 1 to calculate the SHC of the aluminium block:


We can rearrange this equation to make  the subject like so:
	   
And thus can input our values to solve for :
	
3.1 Discussion
Water Temperature(°C) by Time(s)
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