Lab Report 4 - Chemistry	1
CALORIMETrY	6
Introduction
ACDB 4011: “Calorimetry” Report
Daani Nayyar, QinetiQ
UWTSD




Table of Contents
Abstract	2
Introduction	2
Results	3
Discussion	3
Conclusion	3
References	3
SAFETY NOTES	4


[bookmark: _Toc181200561]Abstract
This report has been done to test for the ‘Specific Heat’ (SH) and how to find it. The experiment done was to find the SH of Aluminium (Al).
[bookmark: _Toc181200562]Introduction
This practical is done by observing the enthalpy change before and after heating up the Al cube. This is done by recording the temperature of the water before the heated Al cube, and then after to see if the reaction was either exothermic or endothermic. Exothermic meaning the temperature increases as the reaction gives off energy and endothermic meaning the temperature decreases due to the reaction absorbing the energy [1]. An example of both would be combustion for exothermic and instant ice packs for endothermic. The hypothesis for this experiment is that the SH for Al is higher than 0° C or 273 K. 
The variables in this experiment are the dependant variable being the temperature of the water as well as that of the Al cube, the independant variable being time and the control variable being the volume of water as well as the mass of the Al cube. 
The 1st law of thermodynamics states that energy can be converted to different forms, but it cannot be created or destroyed. [2]
[bookmark: _Toc181200563]Results
The temperature of the water was measured every 10 seconds for a total of 260 seconds/4m30s. Below is a table to show the gradual increase in temperature:
	Time (s)
	Temp (°C)
	Time (s)
	Temp (°C)
	Time (s)
	Temp (°C)

	0
	21.1
	90
	22.5
	180
	24.8

	10
	21.3
	100
	23.0
	190
	24.9

	20
	21.3
	110
	23.1
	200
	25.1

	30
	21.4
	120
	23.4
	210
	25.3

	40
	21.6
	130
	23.6
	220
	25.7

	50
	21.9
	140
	23.7
	230
	26.1

	60
	22.3
	150
	23.9
	240
	26.3

	70
	22.5
	160
	24.2
	250
	26.4

	80
	22.5
	170
	24.3
	260
	26.2



CALCULATIONS:
	Formula: Cp Metal = M water x Cp water x Change in T water x HC Calorimeter x Change in T calorimeter / M metal x Change in T metal.
Cp Metal = (30 x 4.186 x 5.3 x 1.052 x 5.3) / (18.6 x 50.3)
Cp Metal = +3.966 J/g °C
[bookmark: _Toc181200564]Discussion
The experiment suggests that the specific heat capacity of the cube that was experimented, Aluminium, to be the figure of 3.966 J/g °C. This experiment was only done once and through research it can be determined that these results are not accurate. This can be caused by several factors such as: human error, faulty equipment, missed steps etc. Research suggests that the figure should be 0.90 J/g °C. [3] 
The relevance to the OME field that this experiment has is with bomb calorimeters. They are used when combustion occurs with a solid or a liquid and are used to measure the heat released.
[bookmark: _Toc181200565]Conclusion
This experiment did prove the hypothesis correct however the results won’t always be the same each time due to it depending on the initial heat and the final heat. These can both vary. Especially the final temperature due to the gap between the blue tack and the stirrer being slightly more open on one test than another, causing more heat loss and cold air getting in. To make this more reliable for future tests, disregarding of the lid completely would achieve that as well as repeating the experiment and finding an average as the experiment was only conducted once. Therefore, there is no way of telling if the results are skewed unless the results were compared with another set.
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Materials used:
· Bunsen burner
· Heat proof mat
· Beaker
· Distilled water
· Stirrer
· Temperature probe
· Styrofoam cup x2
· Gauze
· Al cube
Procedure:
· Put one Styrofoam cup into another with a lid on it. Place a thermometer and stirrer through a hole in the lid and seal it up with blue tac.
· Add 50ml of water to the Styrofoam cup and close the lid. Take another 50ml of water and place into a separate beaker to heat up to around 80°C.
· Close the heat and wait until it cools down to around 60°C.
· Measure the temperature of both the water in the Styrofoam cup and the hot beaker and take note.
· Add the hot water to the Styrofoam cup and mix thoroughly and then record the hottest temperature it reached. 
· HC Calorimeter has been obtained.
· Using the same apparatus as before, get the metal sample and weigh it.
· Set up a water bath and heat until boiling and then place the metal sample inside and carry on heating for a further 5m.
· After 5m, close the gas and wait 2m.
· While waiting, get 30ml of water and place it into the empty Styrofoam cup stack then measure it and take note.
· Measure the temperature of the water with the metal sample in it, record it and then add the sample to the Styrofoam cups.
· Mix thoroughly and record the temperature every 10s until 260s has passed. 
· Calculate Cp Metal from the results.
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