Chemistry Lab Report
Name:
Date:
Title of the Experiment: Calorimetry
Aim of the Experiment: To determine the specific heat capacity of a metal using a phenolic-aluminum calorimeter 
Introduction.
The measurement of heat quantities uses the method of mixtures that is based on the principal of heat interchange process when two bodies at different thermal containments are mixed in a phenolic calorimeter, the heat lost by the warmer body is equivalent to the heat gained by the cooler body.  Calorimeter is the vessel where the heat exchange takes place, the product of the mass of the calorimeter and its specific heat capacity is known as water equivalent, this value must be included in the equilibrium equation when calculating the specific heat of metal. 
If strict attention is paid to prevent heat loss to the surrounding, the specific heat capacity of the metal would be defined by the ratio of the thermal capacity of that metal to the thermal capacity of water. The specific heat of any substance refers to the amount of calories needed to raise the temperature of one gram of the substance by one degree Celsius. The experimental determination for Specific heat capacity involves dropping a piece of metal with a defined mass and initial high temperature into a mass of water with known low temperature. The heat lost by the metal is equivalent to the heat absorbed by the calorimeter, water, and stirrer. 
The equation below facilitates the calculation of the unknown specific heat capacity of the substance under the test.
Mc(T-T2) = (Cwmw + Ccalmcal) (T2 –T1) 
Where; M= Mass of the metal
             C= specific mass of metal
             T= Temperature of metal
              T2= the equilibrium temperature
T1= The initial temperature of calorimeter and water
Mw=is the mass of cold water
Cwmw + Ccalmcal= water equivalent of the calorimeter and stirrer
Apparatus
· Electronic balance
· Calorimeter
· Thermometer
· Beaker
· Heating plate
· Copper-Metal sphere
Experiment Procedures
· A double-walled aluminum calorimeter of known mass was assembled in a lagged environment to prevent heat loss.
· The phenolic cover of the calorimeter was removed and 40ml of ice water poured into the calorimeter.
· After 5 minutes waiting, the temperature of the water was assessed using a thermometer, and the reading recorded. During the waiting period, another sample 80ml of cold water was heated to 100 0C.
· The hot sample was removed from the heat and stirred for a few minutes.
·  Hot water’s temperature was measured again before pouring into the calorimeter.
· The content in the calorimeter was stirred while taking the temperature readings at a span of 10 minutes. This task was performed while the cover is still on until the highest constant temperature reading was recorded.
· The above procedures facilitated the determination of the water equivalent of the calorimeter.
· To measure the specific heat capacity of the metal, a metallic-sphere weighing 70g was placed into a beaker half-way filled with tap water. The beaker was heated to 100C, then the metallic-sphere quickly removed and dropped into the calorimeter. This step was conducted simultaneously with the above steps to avoid heat loss due to the impact of the room temperature.
Data table 1
	
	calorimeter
	Ice water
	Hot water

	mass
	7g
	40g
	80g

	Initial temperature(Ti)
	0
	0
	95

	Final temperature (Tf)
	5.5
	5.5
	5.5

	Change in temperature(Λt)
	5.5
	5.5
	89.5

	Specific heat capacity (c)
	?
	4.184
	4.184



To get water equivalent for the calorimetry, I used the following thermal capacity equilibrium. 
Heat lost by hot water= Heat gained by the calorimetry +Heat gained by the ice water
ΛQ (change in heat) = Mass (m) x Specific heat capacity (c) x Temperature change(Λt)
Mhot water x4.184 x 73 = MCal xCcal X22 + Micewater x 40g x 22
40g x 4.184 x 89.5 = 7g x Ccal x5.5x40g x 5.5x 4.184
Ccal= = 0.8453
Data Table 2
	
	water
	Metal-sphere

	mass
	120g
	70g

	Ti
	5.5
	100

	Tf
	9
	9

	(Λt)
	5.5
	91

	c
	4.184
	?



ΛQ (change in heat) = Mass (m) x Specific heat capacity (c) x Temperature change(Λt)
Heat lost by metal=Heat gained by the water + Heat gained by the calorimeter
Mc(T-T2) = (Cwmw + Ccalmcal) (T2 –T1)
30x c x91= (4.184x120 +0.8453 x7) (5.5)
C = (4.184x120 +0.8453 x7) (5.5)	0.4386J/g0c
	70x91
C=0.4386J/g0c
Conclusion and Summary
[bookmark: _GoBack]The goal of my experiment was to determine the specific heat capacity of a certain metal sphere. Calorimetry was the methodology employed to achieve this goal. However, it was essential to determine the specific heat capacity of the phenolic-aluminum calorimeter used in this experiment, since the calorimeter was the medium where the heat exchange between the mixture of the materials took place. The subsequent determination of the specific heat capacity could be easily achieved by using the principal of thermal interchange two bodies at a different temperature. This principal states that, the heat lost by the hot body is equivalent to the heat gained by the cold body. After substituting the known values in the thermal equilibrium equation, the specific heat capacity of the metal sphere was found to be C=0.4386J/g0c.
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