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CALCULATIONS:

Part #1 - Combustion of Magnesium Metal

1. For reaction first reaction between Mg and the HCl solution:

a) Write the thermodynamic equation with ∆HE = ?

b) Perform a Q = mc∆T calculation to determine the heat

absorbed by the “water”.  Treat the HCl solution as if it

were pure water with specific heat capacity of 4.184 J/g
oC)

c) Convert this answer to the amount of heat that would have

been produced if you had used one mole of reactant (i.e. a

ratio to ratio conversion factor)

d) Change the heat produced per mole (kinetic energy) to a

heat of reaction (i.e. ∆HE = -Q)

e) Re-write the reaction between magnesium and hydrochloric

acid as a thermodynamic equation (with the ∆HE = ??.???

that you have calculated).

2. Repeat all steps from question #1 for the reaction between MgO

and the HCl solution.

3. Using your thermodynamic equations obtained from question #1

and #2 and the thermodynamic equation for the formation of

water (see data sheet), perform a Hess’ law calculation to

determine the heat of combustion of Mg (i.e you are using Hess’

law to find the combustion reaction for Mg).  Please use FULL

FORMAT for this Hess’ law calculation as shown in class.

4. Note that the formation reaction for MgO just happens to be the

same as the combustion reaction for Mg (this is true only when

elements are combusted).  Look up the accepted value for the

heat of formation of MgO from page 799 in text and use this to

perform a percentage error calculation using this formula.  The

actual value is the value from the text, the experimental value

is your final answer from question #3.

% error
experimental value -  actual value

actual value
 x 100%=

Part #2 - Combustion of Calcium Metal

Repeat the above calculation for the second set of reactions

using calcium and calcium oxide (i.e. find the heat of

combustion for calcium).

CONCLUSIONS:

1. List as many GOOD sources of error that are inherent in the

experimental procedure.  


