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Calorimetry Lab
/10 KU

/18 TI

/6 C

/6 A
Name: 











 /40 MARKS
Purpose: to determine the molar enthalpy of neutralization of sodium hydroxide by hydrochloric acid through calorimetry.
Pre-Lab:

1. Determine the number of moles in: (4 marks – KU)
a) 2.00 g of sodium hydroxide

b) 100 mL of 0.50 M hydrochloric acid

c) 50 mL of 1.00 M hydrochloric acid

d) 50 mL of 1.00 M sodium hydroxide

2. Write the balanced chemical equation for the dissolution of sodium hydroxide in water. (1 mark – KU)
3. Write the word equation, and balanced chemical equation (including states) for the reaction between sodium hydroxide and hydrochloric acid. (2 marks – KU)
Word:














Chemical:













4. What is the name given to this type of reaction? (1 mark - KU) 
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Procedure:

Calorimeter

1. Obtain two Styrofoam cups and cut the top off of one of them; place the cut cup on top of the other cup.

2. Poke a hole in the top cup and stick a thermometer inside.

Reaction 1

1. Put 100 mL of distilled water into the calorimeter.  Stir with the thermometer (yes this is bad) until the temperature is steady.  Measure and record the temperature.

2. Weigh 2.00 g of NaOH.  This must be done quickly as the NaOH is hydroscopic (picks up moisture from the air).

3. Add the weighed NaOH to the water in the calorimeter.  Stir with the thermometer until the NaOH is dissolved.  Record the highest temperature reached.

Reaction 2

1. Spill the contents of your calorimeter into the waste beaker.  Rinse the calorimeter with water and dry.

2. Repeat the reaction 1 procedure, but substitute 100 mL of 0.50 M HCl for the distilled water.

Reaction 3

1. Spill the contents of your calorimeter into the waste beaker.  Rinse the calorimeter with water and dry.

2. Put 50 mL of 1.00 M HCl into the calorimeter and 50 mL of 1.00 M NaOH into a clean 250 mL beaker.  Both should be at or slightly below room temperature.  Check with the same thermometer, but make sure to rinse and dry between measurements.  Record both temperatures (they should be fairly close).

3. Add the NaOH solution to the HCl solution in the calorimeter.  Mix with the thermometer and record the maximum temperature reached.
4. Clean up as above.

Results & Observations

Reaction 1


NaOH Data



Water Data

m = 


 g

V = 


 mL

n = 


 mol

m = 


 g






Ti = 


 °C





Tf = 


 °C





c = 


 J/g°C
1. Was the reaction endothermic or exothermic?  How could you tell? (1 mark – C)
2. Calculate qsurroundings. Show all work (formula, substitution, solve with units and SD) (3 marks – TI)
3. Calculate ΔHrxn. Show all work (formula, substitution, solve with units and SD) (3 marks – TI)
4. Write the thermochemical equation. (1 mark – C) 









Reaction 2


NaOH Data



HCl Data
m = 


 g

V = 


 mL

n = 


 mol

m = 


 g






Ti = 


 °C





Tf = 


 °C





c = 


 J/g°C
1. Was the reaction endothermic or exothermic?  How could you tell? (1 mark – C)
2. Calculate qsurroundings. Show all work (formula, substitution, solve with units and SD) (3 marks – TI)
3. Calculate ΔHrxn. Show all work (formula, substitution, solve with units and SD) (3 marks – TI)
4. Write the thermochemical equation. (1 mark – C) 









Reaction 3
NaOH Data



HCl Data



Solution Data
V = 


 mL

V = 


 mL

Vtotal = 


 mL

n = 


 mol

n = 


 mol

m = 


 g
Ti = 


 °C

Ti = 


 °C

Tf = 


 °C











c = 


 J/g°C



1. Was the reaction endothermic or exothermic?  How could you tell? (1 mark – C)
2. Calculate qsurroundings. Show all work (formula, substitution, solve with units and SD) (3 marks – TI)
3. Calculate ΔHrxn. Show all work (formula, substitution, solve with units and SD) (3 marks – TI)
4. Write the thermochemical equation. (1 mark – C) 









Discussion Questions

1. What are two specific safety rules that were followed throughout the lab, and why? (2 marks – KU) 
2. What are two possible sources of error that may have occurred during the lab that could have changed enthalpy values?  Explain how you could minimize these errors if you had the chance to do the lab again. (2 marks – A)
3. Re-write all three thermochemical equations below with ΔH values after.  Using reaction two as your target equation, use Hess’s Law to show the relationship between the first and third reaction to reaction two and do the enthalpy calculation for the reaction. (4 marks – A)
Reaction 1: 













Reaction 2: 













Reaction 3: 













Hess’s Law Calculation:

Percent Error:

NaOH





Water





Calorimeter





Calorimeter





HCl





NaOH





NaOH		+





HCl		=





Solution








