
Preview for tomorrow 
Read ahead on the following topics either in a textbook or articles 
provided by the teacher and/or the department.  

 

Topics: 

1. Calorimetry 

2. Using a Calorimeter 

3. Using a Calorimeter to Determine the Enthalpy of a Rxn 

 

Make notes using the following note taking strategies: 

1. Cornell 

2. Mind map/flow chart 

3. Chart 

 

Due at the beginning of next class 

Formative  



The Technology of Heat Measurement  

• Why do we need to measure 

heat (transfer of kinetic 

energy, Ek)? 

 

• 1 calorie = 4.2 joules 
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Calorimeter 
• Instrument used to measure changes in 

Ek. 

 

Basic components: 

• Water 

• Thermometer 

• Isolated system (no flow of energy or 
matter 

 

 

 

Calorimetry:  

• The process of measuring changes in 
Ek 



Using a Calorimeter 

• A known mass of water is inside 

 

• The water, surrounds and in direct 
contact with the process (undergoing 
energy change) 

 

• Energy transfer between the 
chemical rxn (system) and the water 
(surrounding) is monitored by 
measuring ∆T of water  

 

• q system = -q surrounding 

• q rxn = - q water 



Using a Calorimeter 
Assumptions for, qrxn = -q water:  

 

• System is completely isolated 

 

• No heat is exchanged between the system and the calorimeter 

 

• The reactants have the same properties as water: 

o Density of water (1.00g/mL) 

o Specific heat capacity (4.184 J/goC) 

• It is because the solution is dilute enough 

 

• Temperature change of water is monitored, thus…     qw = mc ∆T 

 
 

 



Inside a Calorimeter 

 



Using a Calorimeter to measure ∆Hrxn 

Recall: 

Surrounding 

System 



Using a Calorimeter to measure ∆Hrxn 

Steps: 

1. Observe changes in temperature 

2. Determine q surrounding(Ek)…= m c ∆T 

3. Law of conservation of energy: energy changes into 
different forms, but it cannot be created or destroyed. 

4. q surrounding (Ek) = -q system(Ep) 

 

5. q system (Ep) = n ∆H 

 

Recall:  

Assume the reactants have the same density and specific heat 
capacity as water. 

 

 



Example 

• Copy the chemical equation, and values only 



Given: 

• V CuSO4 = 50.0 mL 

• [c]CuSO4 = 0.300 mol/L 

• VNaOH = 50.0 mL 

• [c]NaOH = 0.600 mol/L 

• Ti = 21.4 oC 

• Tf = 24.6 oC 

• D = 1.00 g/mL 

• c = 4.184 J/goC 

 

Required: 

• ∆Hrxn = ? 



Analysis: 
• m = D x VT 

• q surrounding (Ek) = m c ∆T 

• nCuSO4 = [c] x V 

• nNaOH = [c] x V 

• q system = -q surrounding 

• q system (EP) = n ∆ H 

Solution: 

• m = 1.00g/mL x (50.0 + 50.0)mL 

  = 1.00 x 102 g 

• nCuSO4 = 0.300 mol/L x 5.00 x 10-2 L 

  = 0.0150 mol 

• nNaOH = 0.600 mol/L x 5.00 x 10-2L 

  = 0.0300 mol 

 

 

 



Paraphrase: 

• The enthalpy change of the reaction is -89.2 kJ/mol of CuSO4 

Check: 

The surrounding gained heat (increase in Temp.) system lost 

heat (exothermic process) 

 

• -(mc ∆T) = nCuSO4 ∆ Hrxn 

[-(1.00 x 102 g) (4.184 J/goC) (24.6 – 21.4)oC] / 0.0150 mol = ∆Hrxn 

∆ Hrxn = -8.92 x 104 J/mol (-89.2 kJ/mol) 

 

 

 

 

 

 

 



Homework 

Complete practice problems on Worksheet # 3 

 

 

 

 


