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This experiment's objective is to accurately determine the Specific heat capacity () of a metal and the Heat capacity () of the Styrofoam cup calorimeter.
Specific heat capacity is defined as the amount of heat needed to raise the temperature of a 1g substance by 1°C. And heat capacity is defined as amount of heat needed to raise the temperature of an object by 1°C.
This is done by understanding and utilising the first law of thermodynamics to understand the energy transfer that takes place.
The hypothesis for the  experiment is that the specific heat capacity of the Metal will be lower than the specific heat capacity of water (4.186J) as metals usually have lower specific heat Capacities due to their higher thermal conductivity.
The hypothesis for the heat capacity experiment is that due to Styrofoam being a good insulator, it will have a higher heat capacity due to it absorbing more heat before the temperature increases.









Equation list:
[Equation one] Specific Heat capacity 
      [J/g-°C]

[Equation two] Calculation of 


[Equation three] Heat capacity 


     [J/°C]

[Equation four]
                                         
= 
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To calculate the change in temperature ()  and 

 
because the reaction is exothermic ( is giving out heat) the sum = -19°C
It was Assumed during this experiment that the calorimeter is in thermal equilibrium with the water during the experiment.

The next Equation is used to calculate the heat change in joules: 
[Equation one] is rearranged to make Q the subject.
   In this case the  of water is 4.186J/(goC)).
J
J

[Equation two] rearranged to make  the subject 



Finally, to calculate the Heat capacity of the Calorimeter
[Equation three]
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Calculating the  and  using calculation used before 


Using the  values to calculate the heat change in joules 

   




As the purpose of this experiment was to find the Specific heat of the metal 
To calculate the Specific heat of the metal the first law of thermodynamics can be utilized as energy cannot be created or destroyed in reference to this experiment it can be represented by:
q (system) = - q (surroundings)
or

Rearrange to make the subject






From the data gathered from the experiments results it can be deduced that the  reaction for both the metal and the water were exothermic due to the nature of it transferring its energy to the Endothermic  (in both reactions) this is shown by always having negative joules (showing energy lost) while  having positive joules (showing energy gained).

The main limitations of this experiment was the use of the calorimeter not only in this experiment where a Styrofoam cup was used but with all calorimeters this is due to the nature of the calorimeter itself always losing energy meaning that the final and the initial temperature will always be inaccurate.

However, one solution for this problem is the use of vacuum calorimeter, a design where heat is transferred through a platinum coil by radiation, for use at high [1] and low temperature’s [2] it was specifically designed to eliminate the problem with the calorimeter always losing energy due to the martials used to make them. 


On the other hand, normal calorimeter used for practical applications such as calculating the number of calories in food items is accurate enough for the for the task it completes.

Calorimetry application in the field of OME

A bomb calorimeter is used primarily for measuring the heat of combustion The explosive material to be analysed is placed inside a steel vessel (referred to as a bomb) The steel vessel (bomb) is placed inside a bucket filled with water, sometimes referred to as calorimeter proper, which is kept at a constant temperature relative to the entire calorimeter by use of a heater and a stirrer. [3]
An example can be shown below:
 [image: ][4]
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To conclude, this experiment achieved the goal of accurately calculating both the  of the metal and the of the calorimeter, the results gathered also correlated well with the original hypothesis, as the  of the metal (1.339 J/(goC)) was lower than the  of water (4.186 J/(goC)) because of the correct assumption that due to the metals higher thermal conductivity it suitably follow that it would have a lower .

Furthermore, the second hypothesis made also correlates with the data as having the prior knowledge to know that Styrofoam is a good insulator (because it contains millions of air bubbles, and that air is a bad conductor of heat) allowing for the correct presumption that being a good insulator would mean it would take more energy to increase the temperature of the calorimeter.


Based on the findings of this experiment, the direction for personal future research would be in the concept of comprehending and utilizing the vacuum calorimeter, as well as grasping the significance of accuracy in experiments, and understanding and learning about the acceptable margins of error, as demonstrated in the calorimeter utilized in this experiment, where it is necessary to assume that no heat exchange occurs between the calorimeter and its surroundings in order to have “accurate” results. 
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       Materials and Method


Equipment:
· 2 stacked Styrofoam cups
· Cork lid
· Thermometer
· Stirring rod 
· Measuring cylinder
· Water
· Bunson burner
· Water bath
· Stand For water bath
· Tongs



HC Of calorimeter experiment 

Step 1) Add 50ml of water to the Styrofoam calorimeter and close the lid with a thermometer inside. Measure the temperature as  (should be around room temperature)


Step 2) Take 50ml of water in a different beaker and heat to 80°C then wait till it cool to 60°C then record the temperature as 

Step 3) Add the water to the calorimeter, then mix while reading the thermometer, then record the maximum equilibrium temperature of the mixture as 


Step 4) Calculate the Heat capacity of the calorimeter  using equation’s one, two and three, understand that  of water is = 4.186 J/ (gC)


Finding the Specific heat capacity of a metal
Step 1) Acquire the piece of sample metal weigh the metal and record the mass as 
Step 2) Set up a boiling water bath and place the metal inside, keep boiling for 5 minutes for the metal to reach the same temperature as the water, then wait 2 minutes for the metal and the water to reach equilibrium.
Step 3) While that is being done measure 70ml of water into and add it to the calorimeter then record its temperature as 

Step 4) Once the metal has reached thermal equilibrium with the water record the temperature
As  then using tongs quicky add the metal the calorimeter.


Step 5) Stir the water while recording the temperature every 10 seconds recoding this on the table provided, wait till the water temperature has reached a maximum then cooled down by 2C then record as .

Step 6) Calculate the  of the metal using equation four. Assume the calorimeter and the water are at thermal equilibrium  water = 4.186).
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