DETERMINING SPECIFIC HEAT CAPACITY OF CADMIUM
Objective
To determine specific heat capacity for cadmium
Apparatus
Electronic balance 
Cadmium metal sample
Heated boiler
Thermometer calibrated in centigrade
Stirrer
Calorimeter
Theory
 The first law of thermodynamics states that energy can neither be created nor lost. This means that in a chemical reaction the heat lost in the chemical reaction is equivalent to heat gained by the surrounding or else heat lost gained in a chemical reaction is equivalent to heat lost by the surrounding.

Energy lost by surrounding=energy gained by the system
Energy gained by surrounding=energy lost by the system
In calorimetry we use a substance that we have proper understanding of to analyses and figure out how much energy was used to change that particular substance as a result of a chemical reaction and how much energy is used in that particular chemical reaction. The substance that we have a well understanding of is water so if we can determine the energy change on water by the chemical reaction, we can therefore tell the energy change on the substance.
A device used to determine the energy lost or gained by aqueous surroundings a result of a chemical or physical change is known as a coffee cup calorimeter. The limitations of this instrument are
Its aqueous surroundings not effective for reactions involving low temperature.
Reactions are limited to taking place in only aqueous environments.
In order to come up with energy change one has to understand the specific heat capacity which is the physical property of matter which establishes the amount of heat which is measured in joules that is required to increase the temperature of a substance by one degree Celsius.
The specific heat capacity for water is:
C=4.184j/g/0C
To calculate heat gained by water we use the formula 
Q = mcΔT
Q=heat energy
M=mass
C=specific heat capacity
Dt=change in temperature
according to the second law of thermodynamics heat lost by the metal equals to the heat gained by the cold water.
Therefore
Qmetal = Qwater + Q calorimeter
In this experiment the specific heat capacity of cadmium metal is obtained by mass of hot sample from boiling water with water at room temperature. And finally observing the final steady temperatures.
The equation for determining specific heat capacity for cadmium t6herefore is
Procedure
1. Weigh the mass of the calorimeter +stirrer and record as M calorimeter
2. Put cadmium metal sample in the inner cup of the boiler
3. Heat the metal sample to 100 degrees Celsius T INITIAL AND RECORD IT ON THE TABLE
4. Put water at room temperature in the calorimeter enough to cover the cadmium sample when its later added
5. Measure the weight of the calorimeter +stirrer+water
6. Measure temperature of the water in the coffee cup calorimeter and record it in the sheet as T calorimeter
7. Quickly transfer the cadmium sample into the calorimeter and stir gently until you obtain a steady temperature
8. Record the final temperature Tfinal on the worksheet
9. Finally record the mass of calorimeter+stirrer+water+metal sample and record it on the worksheet as m2

Observation
	Mass of cadmium=25g
	Initial temperature of water=250C
	Volume of water=85cm3

	Initial temperature of cadmium=100 0C
	Final temperature of water=27.50C
	Mass of water=85g

	Final temperature of cadmium=27.50C
	Change in temperature of water=2.50C
	C of water=4.18j/g/0c





Sources of error 
Heat lost to the surrounding while transferring the cadmium from the boiler to the calorimeter

The calorimeter absorbs some heat energy which is not accounted for

Discussion questions 
1 calculate the mass of the water
Mass=density of water * volume
           
1g/cm3*85 cm3= 85g
2. mass of cadmium metal
 25g
3 calculate the specific heat capacity of the metal
Cmetal= {(Mwater CWater) *(ΔT)}/ Mmetak* (ΔT) = 
{85g*4.184g/j/0C*2.50C}/ 25g*2.50C=14.2256j/g/0C

4 Calculate the percentage error
{Cmetal -CTMetal }/ Ctmetal * 100%
{(14.2256-0.223)/0.223}*100%
62.79%
Conclusion
The exact value of the specific heat capacity was not obtaineed. This is because, heat gained byt the caloremeter was not conidered and also some heat may have been lost to the surrounding during transfer of cadmium metal from the boiler to the caloremeter








EXPERIMENT 2
DETERMINING THE ENTHALPY OF COMBUSTION OF ETHANOL
OBJECTIVE
The aim of this experiment is to determine the enthalpy if combustion of ethanol 
Introduction 
Specific heat capacity of a substance is the amount of heat required to raise the temperature of a unit mass of a substance by one joule. Its SI unit is j/Kg/K. The standard enthalpy of combustion for ethanol is -1371kJ/ mol.
Apparatus and chemicals used
Distilled water
Spirit lamp with ethanol 
Copper calorimeter with stirrer 
Thermometer calibrated in degree Celsius 
Electronic balance
 100cm3 beaker
Retort stand

Procedure
1. Weigh the spirit lamp containing ethanol M1
2. Measure the weight of an empty   copper calorimeterM2 
3. Fill the calorimeter with distilled water and record the massM3.SUBTRACT M3-M1 to get the mass of the distilled water.
4. Place the calorimeter containing distilled water on a retort stand and use thermometer to measure initial temperature of distilled water T1
5. Light the spirit lamp and place it beneath the retort stand with copper calorimeter containing water.
6. Let the spirit lamp burn for a period or one and half minutes and record the final temperature Tf
7. Finally measure the mass of spirit lamp containing ethanol


Results
	Mass of ethanol before = 100.8g
	Initial temperature of water 22.0 0 C
	Volume of water 100 cm3

	Mass of ethanol after 97.1g
	Final temperature of water 78.0 0 C
	Mass of water 100 g

	Total ethanol used 3.7g
	Change in temperature of water 54.0 0 C
	Specific heat capacity of water = 4.184j/g/0C



Sources of error
Incomplete combustion due to insufficient oxygen
Energy lost to the surrounding
Discussion questions
1. Discuss the mass of ethanol used
100.8g – 97.1g =3.7g
2. find change in temperature for water
78.0 0 C- 22.0 0 C= 54.0 0 C
3. calculate mass of water heated
100 cm3*1g/cm3= 100g
4. determine the heat of combustion for ethanol
ΔH= -McΔt
=100*4.184*54
= -22574j
5. convert energy to kJ
-22574/1000 = 22.574kJ
6. find the Molar mass of ethanol
C2H2OH= 46
8. Calculate the molar heat of combustion of ethanol
22.574 Kj were produced by 3.7g
What about 46g of ethanol?
Therefore; (22.574Kj*3.7}/46
= 6.2 Kj/g*46 = 285.2Kj
Conclusion
The experimental value is -285.2 Kj/mol which is higher than the theoretical value -1360 Kj/mol this could be due to incomplete combustion due to insufficient oxygen or energy losses to the surrounding 
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