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Enthalpy Change of a Chemical Reaction
Determine the Enthalpy Change of a Chemical Reaction
1. Take a calorimeter from the Containers shelf and place it on the workbench.
2. Take a balance from the Instruments shelf and place it on the workbench.
3. Place the calorimeter directly on the balance to weigh it. Record the mass of the empty calorimeter and then place it back on the workbench.
                 	Mass of calorimeter: 18.6 g
4. Take a 50 mL graduated cylinder from the Containers shelf. Measure 45 mL of 1.0 M HCl solution from the Materials shelf into the graduated cylinder. Double-click the graduated cylinder to read and record the actual volume dispensed at the meniscus.
Volume of HCl: 50 mL 
5. Add the HCl from the graduated cylinder into the calorimeter.  Place the calorimeter on the balance to weigh it. Record the mass of the calorimeter and then place it back on the workbench.
Mass of calorimeter + HCl: 68.6 g
6. Take a 250 mL beaker from the containers shelf and place it on the balance. Record the mass. 
Mass of empty beaker: 111.6 g 
7. Take magnesium from the Materials shelf and add 0.150 g to the beaker. Record the mass.
Mass of beaker + magnesium: 111.75 g 
8. Take a thermometer from the Instruments shelf and attach it to the calorimeter. Record the temperature of the calorimeter in oC.
Initial temperature of calorimeter: 21.5 0C 
9. Add the magnesium to the calorimeter. Watch the thermometer and record the maximum temperature displayed.
Maximum temperature of calorimeter: 34.5 0C
10. Remove the thermometer from the calorimeter.  Measure and record the mass of the calorimeter. Be sure that the balance is zeroed before weighing. 
Mass of calorimeter + solution: 68.738 g
11. Clear your station by emptying the calorimeter into the waste, then placing the calorimeter in the sink.
Questions and Calculations
1. Give the chemical equation for the reaction that took place during this lab.
Mg (s) + 2HCl (aq) = MgCl2 (aq) + H2 (g)  
2. Using the measurements from steps 6 and 7, calculate the mass of magnesium that was used in this lab.
111.75 g – 111.6 g = 0.150 g
3. From the mass of magnesium (Mg) calculate the moles of magnesium.
No. of moles = 
mass = 0.150 g
Molar mass of magnesium = 24
No. of moles =  = 0.00625 moles
No. of moles = 0.00625 moles
4. From the measurements in steps 3 and 10, calculate the mass of solution.
Mass of solution = 68.738 g – 18.6 g
= 50.138 g
5. From the measurements in steps 8 and 9, calculate the temperature change.
∆T= 34.5 0C - 21.5 0C
= 13 0C
6. Given this temperature change, is the reaction exothermic or endothermic?  Should the enthalpy of the reaction (DHrxn) be a positive or negative number?
The reaction is exothermic. The enthalpy of reaction should be negative.
7. Using the third formula given in the background, calculate qrxn.
Heat of reaction, Q = mC∆T
m = 50.138 g, C = 4.186 J/g 0C, ∆T = 13 0C
q rxn = 50.138 g * 4.186 J/g 0C *13 0C
q rxn = 2728.4097 J
8. Using the fourth formula given in the background, calculate DHrxn.  The moles of reaction in this formula (n) is equivalent to the number of moles of magnesium that you found earlier.
Change in enthalpy, DHrxn =  
Q = 2.728 kJ, n = 0.00625 moles
DHrxn =   = -436.48 kJ/mol
9. Suppose a student used 0.015 grams of magnesium instead of 0.150 grams.  Would the recorded temperature change be larger or smaller?  Explain.
The recorded temperature change will be smaller because, the rate of reaction will be limited by the lesser magnesium thus evolving lesser heat.
10. Suppose a student was not paying attention and recorded the temperature a minute after the maximum temperature was reached.  How would this affect the calculated value of DHrxn?  Explain.
The value of DHrxn cannot be more than the heat produced by the reaction and therefore upon reaching the maximum temperature, the temperature will begin to drop. Delay in taking the maximum temperature will make cause a lower DHrxn being calculated.
