Lab: Applying Hess’ Law 
Name: ______________________________
The purpose of this investigation is to use Hess’ law to determine a standard molar enthalpy of combustion.
Problem: What is the standard molar enthalpy of combustion for magnesium? 
Mg(s) +  ½ O2(g) → MgO(s) 		∆cHm ???
Materials:
· 
· Eye protection
· Magnesium ribbon
· 1.00M hydrochloric acid solution
· Calorimeter
· Thermometer
· 100mL graduated cylinder
· Scale 
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Procedure:
1. Using your graduated cylinder, measure out 50mL of acid
2. Weigh your magnesium strip
3. Assemble your calorimeter, as discussed in class, creating room for your thermometer
4. Pour acid into the calorimeter and add your magnesium
5. Seal the calorimeter, place your thermometer and observe temperature change


Observations:
	Mass of Magnesium Strip
	


	Initial Temperature of Solution
	


	Final Temperature of Solution
	


	Temperature Change
	






Calculations:
1. Using your data, show your calculation for the ∆rHm  for your reaction. (2 marks) 
Mg(s) + 2 HCl(aq) → MgCl2(aq) + H2(g) 		




2. Use Hess’ Law with the equations provided to solve the problem. (3 marks)
[bookmark: _GoBack]Mg(s) +  ½ O2(g) → MgO(s) 		∆cHm ???
MgO(s) + 2 HCl(aq) → MgCl2(aq) + H2O(l) 		∆rH  -151.0 KJ
Mg(s) + 2 HCl(aq) → MgCl2(aq) + H2(g) 			∆rH  From Qu #1
H2(g) + ½  O2(g) → H2O(l) 				∆fH° -285.8 KJ
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“The enthalpy change of this reaction can be calculated from
‘measurements involving a highly sophisticated calorimeter,
but not a polystyrene cup calorimeter. The enthalpy change
for the combustion of magnesium can, however, be deter-
‘mined by applying Hess' law to the following three chemical
equations.
MgO(s) +2HCl(ag) — MgCl{aq) + HO()
AH=1?
Mg(s) + 2HCl(ag) > MgCliag) + Hylg) AH =7
Hyg) +$04(g) > HO() A= =258k

Purpose
‘The purpose of this investigation is to use Hess'law to deter-
‘mine a standard molar enthalpy of combustion.

Problem
‘What is the standard molar enthalpy of combustion for
‘magnesium?

Prediction

‘The standard molar enthalpy of combustion for magnesium
is —601.6 k}/mol, as per the table of standard molar enthalpies
of formation (Appendix ). (The standard molar enthalpy of
combustion of magnesium is the same as the standard molar
enthalpy of formation of magnesium oxide because both
processes have the same chemical reaction equation.)

AH,* = AH,® = —601.6 Ki/mol
™ 0

Mgl(s) +304(g) = MgO(s)
A,

Ho= AP = —6016K]

Materials
Iab apron 50 mL or 100 mL graduated

eye protection ylinder
‘magnesium ribbon Iaboratory scoop or plastic
(maximum 15 cmstrip)  spoon

‘magnesium oxide powder  steel wool

(maximurm 1.00 g sample) weighing boat or paper
100 mol/L hydrochloric acid centigram balance

(use 50 mLeach time)  ruler
polystyrene calorimeter with

lid and thermometer or

temperature probe

the enthalpy change can
be determined by

id measuring the
temperature change of

the hydrochloric acid

solution.

Hydrochloric acid is corrosive. Avoid contact with
skin, eyes, and clothing. I you spill this acid on your
‘skin, wash immediately with lots of cool water.

Hydrogen gas, produced in the reaction of
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