Calorimetry and Hess’s Law

Name      
Section      
Date      
Name(s) of Laboratory Partner(s)      
Include the units and the proper number of significant figures for each numerical entry.

A.  Determination of (Hsoln for Each Salt

MgSO4


Trial 1
Trial 2

Mass of H2O(l)
     
     
Mass of MgSO4(s)
     
     
Moles of  MgSO4(s)
     
     
Mass of reaction mixture
     
     
Ti

     
     
Tf

     
     
(T

     
     
qsurr

     
     
qsys for indicated amounts
     
     
(Hsoln per mole of MgSO4
     
     
Average (Hsoln(MgSO4)



     
Classification (exothermic or endothermic):
     
Name      
Section      
Date      
MgSO4(7H2O






Trial 1




Trial 2

Mass of H2O(l)
     
     
Mass of MgSO4·7H2O(s)
     
     
Moles of  MgSO4·7H2O(s)
     
     
Mass of reaction mixture
     
     
Ti

     
     
Tf

     
     
(T

     
     
qsurr

     
     
qsys for indicated amounts
     
     
(Hsoln per mole of MgSO4·7H2O
     
     
Average (Hsoln(MgSO4·7H2O)


     
Classification (exothermic or endothermic):
     
B.  Determination of the enthalpy of hydration of MgSO4(s) to MgSO4·7H2O(s)


MgSO4(s) + 7 H2O(l)  (   MgSO4·7H2O(s)

(H =      
Show how you used Hess’s Law to obtain your answer.  Include the appropriate chemical equations.


Calorimetry and Hess’s Law

Name      
Section      
Date      
Post-laboratory questions

1.
Standard enthalpies of formation at 25oC for some species are given in the table below.  The ions are assumed to be at unit activity, which is approximately a concentration of one mol per liter.



Species
ΔHfo (kJ·mol-1)


MgSO4(s)
-1284.9



MgSO4·7H2O
-3388.7



Mg2+(aq)
-466.8



SO42-(aq)
-909.3



H2O(l)
-285.83

(a) Calculate the enthalpy of solution of MgSO4 based on these data.  Assume that Equation (2) correctly represents the process of dissolving MgSO4(s) in water.


(b) Calculate the %error for your determination of the enthalpy of solution of MgSO4 using the value calculated in (a) as the true value.  List some possible sources for discrepancies in the two values.


(c) Use the given enthalpies of formation to calculate a “true” value for the enthalpy of hydration of MgSO4(s) to MgSO4(7H2O(s), and calculate a %error for your determination.


2. 
Assume that the temperature probe was improperly calibrated, and consistently reads 2.8(C too high.  Would the use of this temperature probe in the experiment cause any errors in the calculated (Hsoln? Explain.

     
3.  Assume that a student correctly weighed the anhydrous MgSO4(s), but waited for a long time before dissolving the sample in water to determine the enthalpy of solution.

(a)
What changes would be expected in the sample if it were left exposed to air during this period?    

     
(b) What effect would this have on the calculated enthalpy of solution of MgSO4(s)?  In particular, would the magnitude of the calculated enthalpy of solution, ((Hsoln(, be too high or too low due to this error?  Would (Hsoln itself be too high or too low?

     
(c) Would reweighing the sample just before adding it to the water eliminate this error?  Explain.
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