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Module 14_Lesson 2:
“Heat”

Inspire Chemistry





After this lesson, I can:
◗ Describe how a calorimeter is used to measure energy that is 
absorbed or released.

◗ Perform different calculations in a calorimetry experiment  (For 
adding a metal to water).

◗ Explain the meaning of enthalpy and enthalpy change in 
chemical reactions and processes.

Learning Outcomes



Part 1:

The calorimeter



Focus Question

How are heat and temperature 
related?

Calorimetry is the process of measuring the 

amount of heat released or absorbed during a 

chemical reaction.



How many calories are in the 
presented food?

How did we know “How 
many calories” are in 

the food?

Calories

“60 Calories” or “60 kcal”

Using a device 
called: Calorimeter!



New Vocabulary

calorimeter 

thermochemistry 

system 

surroundings 

universe 

enthalpy 

enthalpy (heat) of reaction 

Remember the equation to 
calculate heat:

q = c x m x ΔT



Calorimetry

• A calorimeter is an insulated device used for measuring the amount of 
heat “q” absorbed or released during a chemical or physical process.

عازل حراري

▪ Describe (Bomb calorimeter & Coffee-cup 
calorimeter).



The Bomb Calorimeter

https://edushare.moe.gov.ae/Uploads/Resources/
6dd55ff5-9a84-4bfa-85a2-
ef4c18a5ab9b/5742123240390656/index.html
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▪ Describe (Bomb calorimeter & 
Coffee-cup calorimeter).



Calorimetry

• A calorimeter is an insulated device used for measuring the amount of 
heat “q” absorbed or released during a chemical or physical process.

عازل حراري

▪ Describe (Bomb calorimeter & Coffee-cup 
calorimeter).



Calorimetry

“How is a calorimeter used?”

• A known mass of water is placed in an insulated chamber to absorb
the energy released from the reacting system or to provide the
energy absorbed by the system.

• The data to be collected is the change in temperature of this mass of
water.

• You can use a calorimeter to determine the specific heat of an unknown 
metal.



Coffee-cup calorimeter
▪ Describe (Bomb calorimeter & 

Coffee-cup calorimeter).



Coffee-cup calorimeter
• Perform different calculations in a 

calorimetry experiment  (For adding a 
metal to water).



m= 50 g
ΔT= Tf – Ti = 29.3 – 115 = - 85.7 oC   

• Perform different calculations in a 
calorimetry experiment  (For adding a metal 
to water).



Coffee-cup calorimeter
• Perform different calculations in a 

calorimetry experiment  (For adding a 
metal to water).



m= 50 g
ΔT= Tf – Ti = 29.3 – 115 = - 85.7 oC   

• Perform different calculations in a 
calorimetry experiment  (For adding a metal 
to water).



USING SPECIFIC HEAT 

Use with Example Problem 3.

Problem 
A piece of metal with a mass of 4.68 g absorbs 
256 J of heat when its temperature increases 
by 182°C. What is the specific heat of the 
metal? Could the metal be one of the alkaline 
earth metals listed in Table 2 (on the next 
slide)?

• Perform different calculations in a 
calorimetry experiment  (For adding a metal 
to water).



USING SPECIFIC HEAT 

Use with Example Problem 3.

Problem 
A piece of metal with a mass of 4.68 g absorbs
256 J of heat when its temperature increases
by 182°C. What is the specific heat of the 
metal? Could the metal be one of the alkaline 
earth metals listed in Table 2 (on the next 
slide)?

KNOWN

mass of metal, m = 4.68 g 

quantity of heat absorbed, q = 256 J

ΔT = 182°C

UNKNOWN

specific heat, c = ? J/(g•°C)

SOLVE FOR THE UNKNOWN

• State the equation for the 
quantity of heat, q.

q = c × m × ΔT 

• Solve for c.

c = 
q

m × ΔT 

SOLVE FOR THE UNKNOWN (continued)

• Substitute q = 256 J, m = 4.68 g, and ΔT = 
182°C.

c = 
256 J

(4.68 g)(182°C)
 = 0.301 J/(g•°C) 

Table 2 indicates that the metal could be 
strontium.



USING SPECIFIC HEAT 

SOLVE FOR THE UNKNOWN (continued)

• Substitute q = 256 J, m = 4.68 g, and ΔT = 
182°C.

c = 
256 J

(4.68 g)(182°C)
 = 0.301 J/(g•°C) 

Table 2 indicates that the metal could be 
strontium.







Part 2:

Chemical Energy & The 
Universe



Chemical Energy and the Universe

• Thermochemistry is the study of heat changes that accompany chemical 
reactions and phase changes. 

Heat leaves the 
system

Heat enters the 
system



Chemical Energy and the Universe

• A system is the specific part of the universe that contains the 
reaction or process you wish to study.

• The surroundings are everything else other than the system in the 
universe.

• The universe is defined as the system plus the surroundings.

Terminologies “Keywords”:



Chemical Energy and the Universe

• Chemists are interested in changes in energy during reactions.

• The energy released or evolved from reactions carried out at constant 
pressure is sometimes given the symbol qp .

• Enthalpy (H) is the heat content of a system at constant pressure.

• Enthalpy (heat) of reaction is the change in enthalpy during a reaction, 
symbolized as ΔHrxn.

ΔHrxn = Hfinal – Hinitial

ΔHrxn = Hproducts – Hreactants rxn = reaction



Chemical Energy and the Universe

Which one will have a 
negative enthalpy change 

ΔHrxn< 0? Why?
 

Which one will have a positive 
enthalpy change ΔHrxn > 0? 

Why?

ΔHrxn > 0ΔHrxn< 0
ΔHrxn = Hfinal – Hinitial

ΔHrxn = Hproducts – Hreactants



Chemical Energy and the Universe

• Enthalpy changes for exothermic reactions are 
always negative.
❖ Exothermic reactions: energy is released out 

of the system (reaction).
❖ ΔHrxn< 0 “Negative”

• Enthalpy changes for endothermic reactions are 
always positive.
❖ Endothermic reactions: energy is absorbed 

into the system (reaction).
❖ ΔHrxn> 0 “Positive”



Chemical Energy and the Universe

Do you know about heat pads?

What are they used for?

Do they release heat or absorb heat?



Chemical Energy and the Universe



Chemical Energy and the Universe



Check your understanding!

Is heat flowing out of the system or into the 
system?

Endothermic. Hproducts > Hreactants “ΔH is positive”

Into the system because it 
absorbed energy.



No equation defines this.D

q = c × m × ΔTC

ΔHrxn = Hproducts – HreactantsB

ΔHrxn = Hreactants – Hproducts
A

Identify the equation that defines the enthalpy (heat) of reaction.

CORRECT

Quiz



The enthalpy change for a reaction, ΔH, is negative.

What does this indicate about the chemical potential
energy of the system before and after the reaction?

• Before > After
• Before < After
• Before = After

Check your understanding!

ΔHrxn = Hfinal – Hinitial

ΔHrxn = Hproducts – Hreactants

If ΔH < 0 “negative”, so Hinitial > Hfinal



The enthalpy change, ΔH, is equal to q p , the 
heat gained or lost in a reaction or process 
carried out at constant pressure. Because all 
reactions presented in this textbook occur at 
constant pressure, you might assume that q = 
Δ H rxn .

Important point



Plenary

altimeter D

calorimeter C

dosimeter B

thermometer A

What is the name of the insulated device that is used to measure the amount of 
heat absorbed or released during a chemical or physical process?

CORRECT



Plenary

temperature changesD

heat changesC

phase changesB

physical changesA

Which of the following best describes what is 
studied in thermochemistry?

CORRECT



Plenary

It is the heat content of a system at constant 
pressure.

D

It is a measure of temperature.C

It is represented by H.

The actual enthalpy of a substance cannot 
be measured.

A

Which of the following is NOT true of enthalpy? 

CORRECT

B



Plenary

The enthalpy change 
cannot be determined.

DIt is less than zero.B

It is zero.CIt is greater than zero.A

The chemical reaction that occurs in a heat pack is 
exothermic. What is true of the enthalpy change for 
the reaction?

CORRECT



◗ Describe how a calorimeter is used to measure energy that is absorbed 
or released.

◗ Perform different calculations in a calorimetry experiment  (For adding a 
metal to water).

◗ Explain the meaning of enthalpy and enthalpy change in chemical 
reactions and processes.

Learning Outcomes


