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[bookmark: _Toc149597180]Purpose Of the Experiment  
 
The main objective of the experiment was to measure the specific heat capacity of a specific material, in this instance a metal (Aluminum). Throughout the experiment there was main objectives to achieve, these are as follows: measure the specific heat capacity of the calorimeter, measure the specific heat capacity of a metal and then calculate the final values of QCold-Water, QHot-Water, QCalorimeter and HCCalorimeter. These results will allow the researcher to fully understand the change in heat and physical reactions.   
Calorimetry is also used when a scientist wants to know if a reaction is endothermic or exothermic. This can be used in the food industry to help determine the number of calories in a certain food.   
 
[bookmark: _Toc149597181]Theory 
 
Within chemistry there are always laws and basic concepts which help form the ideas of the topic of conversation, in this instance with calorimetry has many which relate to the temperature of materials and the reactions they create. One of these basic concepts is exothermic and endothermic temperatures, these concepts are very largely focusing on the output and input of temperatures. Exothermic means it gives out heat into the surrounding objects and endothermic means it absorbs heat. A chemical law which relates to calorimetry is the law of conservation of energy, this tells scientists that even if the reaction is exothermic the energy used in the reaction is being transferred into another type of energy or liquid chemicals are being turned into gasses and so on. 

Specific heat capacity is used in calorimetry to understand the capacity for heat in a substance, this could be water or a solid. This is done by doing the equation: Q = m x Cp x ΔT. Q represents the heat change (Joules), m represents mass (grams), Cp represents specific heat capacity (Joules per gram per degrees Celsius) and ΔT represents the change in temperature which is worked by using the original temperature minus the new temperature (THot – NewT = ΔT). IN the experiment conducted to get the correct results the Cp was needed for the different substances, the Cp in water was 4.186J/g°C. 

For this experiment finding the heat lost by the metal used (Aluminum) was vital. This was done by doing –Qmetal = Qwater + Qcalorimeter. The negative sign within the equation to the left indicates the direction of heat flow. When the sign is negative heat is absorbed, however when the sign is positive it is lost.  
The applications of Calorimetry in the OME industry are only used within the chemical make up or testing of OME rather than the practical applications of OME. An example of this would be the use of Calorimetry to measure the heat of combustion in a sealed container [1]. 

[bookmark: _Toc149597182]Chemicals And Equipment

[image: A cork cup with a stick stuck in it

Description automatically generated]
Figure 1 Calorimeter used in experiment.
In Figure 1, it shows the main piece of equipment used in the experiment. This is a calorimeter which is being used to measure the specific heat capacity of an Aluminium block which has been boiled in water to retain heat. The only chemical used in the experiment was H20, but this chemical had two different varies: QCold and QHot. 
Figure 2 shows the rest of the equipment which isn’t assembled that was used to complete the experiment. A list of the equipment is as follows: 
· Thermometer 
· Kettle to boil water.
· Scales
· Metal Tongs 
· Aluminium Block
· Glass beaker 
· Plastic beaker for measurements 
· Stirrer 
· Calorimeter 
All these were used in the experiment and helped display or create the environment for the specific heat capacity to be calculated.
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Figure 2, Equipment used in Experiment.
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In this experiment, there was a need for two different procedures, one for HCCalorimeter and one for Cpmetal . The HCCalorimeter  goes as follows, 	add 50ml of H2O to the container of the Calorimeter and close the lid with the thermometer and stirrer placed within. Heat another 50ml of H2O to 80°C - 100°C and then wait till it has rested and sits at 60°C, this will then be THOT .Then measure the temperature of the cold liquid and class it as TCOLD . Add the two different temperatures of the H2O and mix well whilst watching a thermometer. Record the maximum point of temperature of the mixed liquids, this will be TMAX. Then do the equations below to calculate the required answers: 
	-QHOT-WATER = QCOLD-WATER + QCALORIMETER
	QCALORIMETER = HCCALORIMETER x ΔTCALORIMETER 
	Q = m x cp x ΔT
To calculate CpMETAL weigh the Aluminum sample and take note of its mass (mMETAL). Place the sample into hot water and keep it there for 5 minutes to create the same temperature in the metal sample as the liquid. Wait approximately 2 minutes to let the metal equilibrate. Whilst this is being done the partner should be measuring 30ml of water to add it to the Calorimeter, then measure the overall temperature in the calorimeter and record it as Tcold. Once the metal has achieved thermal equilibrium, record the temperature as THOT and add the metal sample to the water using the tongs. Stir and record the temperature every 10 seconds. Continue this till the temperature has decreased by 2°C . Record the maximum temperature as TMAX . Then calculate the specific heat capacity of the metal by using:  mMETAL x CpMETAL x ΔTmetal . 
[bookmark: _Toc149597184]Observations
Observations made within the experiment time were that during the first 5 minutes and 30 seconds the temperature did not change either exothermically or endothermically. After this point the temperature dropped by 0.5°C and this was consistent at roughly 4.5-minute intervals, until the end where the time difference for temperature drop was 10 minutes for a sufficient temperature change. In Figure 3, it shows my calculations which were based off the numbers attained by the calculations for HCCalorimeter . 
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Figure 3, Data sheet 1
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Figure 4, Data sheet 2
In both Figure 3 and 4 there is showing of the calculations done to work out the HCCALORIMETER and CpMETAL , using the equations shown above in the report. 
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The results which came about from the experiment weren’t expected however was easily a failed experiment due to the multiple variables which had to be closely followed or the procedures fall apart. One of those variables was the outcome of the stirring and timing of the HCCALORIMETER, due to if missing the time check or not being able to stir consistently. The equations however were able to be followed easily through the whole procedure and they understood as well. Making a note of the original weights of the beakers had made it easier to adjust the water levels as the beakers could just be filled up saving time, which if done on a larger scale would save countless amounts of time. 
In conclusion, the outcome of the experiment was fundamentally vital in the practical understanding of the actions of exothermic and endothermic reactions whilst additionally showing a useful skill which can be used widely in the chemistry industry. This has also acted on the skills of using chemical equations and mathematical formula to create viable answers for a real-world problem.
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