172 measuring and expressing enthalpy
changes section review worksheet
answers

172 Measuring and Expressing Enthalpy Changes Section Review Worksheet
Answers

In the study of thermodynamics, enthalpy is a key concept that helps us
understand energy changes in chemical reactions. The 172 Measuring and
Expressing Enthalpy Changes Section Review Worksheet is designed to reinforce
the understanding of how to measure and express enthalpy changes in various
chemical processes. This article will delve into the essential aspects of
enthalpy changes, methods to measure them, and provide detailed explanations
of the answers to common questions presented in the worksheet.

Understanding Enthalpy

Enthalpy (H) is a thermodynamic quantity that reflects the total heat content
of a system. It combines internal energy (U) with the product of pressure (P)
and volume (V) of the system:

N[ H=TU+ PV \]
Enthalpy is particularly useful in chemistry because it allows for the
analysis of heat changes during chemical reactions at constant pressure. The

change in enthalpy (\( \Delta H \)) during a reaction can indicate whether a
reaction i1s exothermic (releases heat) or endothermic (absorbs heat).

Types of Enthalpy Changes

There are several types of enthalpy changes that are commonly studied:

1. Enthalpy of Reaction (\( \Delta H_{rxn} \)): The heat change associated
with a chemical reaction.

2. Enthalpy of Formation (\( \Delta H_f \)): The heat change when one mole of
a compound is formed from its elements in their standard states.

3. Enthalpy of Combustion (\( \Delta H_c \)): The heat change when one mole
of a substance is completely burned in oxygen.

4. Enthalpy of Solution (\( \Delta H_{sol} \)): The heat change that occurs

when a solute dissolves 1n a solvent.

Measuring Enthalpy Changes

Measuring enthalpy changes can be accomplished using a variety of
experimental methods. The most common include calorimetry, Hess's law, and
standard enthalpy wvalues.



Calorimetry

Calorimetry is a technique used to measure the amount of heat involved in a
chemical reaction. There are two main types of calorimeters:

— Coffee Cup Calorimeter: A simple, insulated container used to measure the
heat changes at constant pressure. It typically consists of two styrofoam
cups, a lid, and a thermometer.

— Bomb Calorimeter: A more complex device used for measuring the heat of
combustion reactions at constant volume. It is designed to withstand high
pressure and temperature.

To determine the change in enthalpy using calorimetry, the following steps
are generally followed:

Measure the initial temperature of the reactants.

Allow the reaction to proceed.

Measure the final temperature after the reaction has completed.
Use the formula:
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) = heat absorbed or released

) = mass of the substance

) = specific heat capacity

lta T \) = change in temperature

5. Calculate \( \Delta H \) per mole of reactant if necessary.

Hess's Law

Hess's Law states that the total enthalpy change for a reaction is the sum of
the enthalpy changes for the individual steps of the reaction, regardless of
the pathway taken. This principle allows chemists to calculate enthalpy
changes for reactions that are difficult to measure directly by using known
enthalpy changes of related reactions.

To apply Hess’s Law:

1. Identify the target reaction and the enthalpy changes for related
reactions.

2. Manipulate the equations as necessary (reversing reactions changes the
sign of \( \Delta H \)).

3. Add the enthalpy changes to find the overall \( \Delta H \).

Standard Enthalpy Values

Standard enthalpy values (\( \Delta H"\circ \)) for various substances can be
found in thermodynamic tables. These values represent the enthalpy change
when one mole of a substance is formed from its elements in their standard
states at 1 atmosphere and 25°C. By using these values, one can calculate the
enthalpy change for complex reactions.



Expressing Enthalpy Changes

Enthalpy changes can be expressed in various ways depending on the context of
the reaction being studied.

Units of Enthalpy Change

The standard unit for enthalpy change is joules (J), but it is often
expressed in kilojoules (kJ) for practicality, especially in chemistry.

-1 kJ = 1000 J

In many cases, enthalpy changes are reported per mole of a substance, which
can be denoted as:

\[ \Delta H \text{ (kJ/mol)} \]

Sign Convention

When expressing enthalpy changes, it is crucial to apply the correct sign
convention:

- Exothermic Reactions: \( \Delta H \) is negative (heat is released).
- Endothermic Reactions: \( \Delta H \) is positive (heat is absorbed).

Common Questions and Answers from the Worksheet

The 172 Measuring and Expressing Enthalpy Changes Section Review Worksheet
often poses questions to test understanding of these concepts. Below are some
common questions and their answers.

Question 1: What is the significance of the enthalpy
of formation?

Answer: The enthalpy of formation is significant because it provides a
measure of the energy required to form a compound from its elements in their
standard states. This value 1is crucial for calculating the enthalpy changes
in chemical reactions using Hess's Law.

Question 2: How would you calculate the enthalpy
change for a combustion reaction?

Answer: To calculate the enthalpy change for a combustion reaction, you
would:

1. Write the balanced chemical equation for the combustion.

2. Use standard enthalpy values of formation for the products and reactants.



3. Apply the formula:

\[ \Delta H_{rxn} = \sum \Delta H_f \text{ (products)} - \sum \Delta H_f
\text{ (reactants)} \]

Ensure to multiply the enthalpy values by the coefficients from the balanced
equation.

Question 3: Explain how calorimetry can be used to
determine the enthalpy change of a reaction.

Answer: Calorimetry measures the heat transfer during a chemical reaction. By
recording the temperature change of the calorimeter before and after the
reaction, and knowing the specific heat capacity and mass of the substances
involved, you can calculate the heat absorbed or released, which corresponds
to the enthalpy change of the reaction.

Conclusion

Understanding how to measure and express enthalpy changes is fundamental in
the study of thermodynamics and chemistry. The 172 Measuring and Expressing
Enthalpy Changes Section Review Worksheet serves as an excellent tool for
reinforcing these concepts. By employing calorimetry, Hess's Law, and
standard enthalpy wvalues, students can gain a comprehensive understanding of
how to quantify energy changes in chemical reactions. Mastery of these
principles not only aids in academic pursuits but also lays the groundwork
for practical applications in various scientific fields.

Frequently Asked Questions

What is enthalpy and why is it important in
thermodynamics?

Enthalpy is a thermodynamic quantity that represents the total heat content
of a system. It is important because it helps to understand heat transfer in
chemical reactions and physical changes at constant pressure.

How do you calculate the change in enthalpy (AH) for
a reaction?

The change in enthalpy (AH) for a reaction can be calculated using the
formula AH = H(products) - H(reactants), where H represents the enthalpy of
the respective substances.

What are the standard conditions for measuring
enthalpy changes?

Standard conditions for measuring enthalpy changes are typically defined as 1
atmosphere of pressure and a specified temperature, usually 25 degrees



Celsius (298 K).

What is the significance of a positive AH value?

A positive AH value indicates that the reaction is endothermic, meaning that
it absorbs heat from its surroundings during the process.

What does a negative AH value signify?

A negative AH value signifies that the reaction is exothermic, indicating
that it releases heat to its surroundings.

How can Hess's Law be applied to calculate enthalpy
changes?
Hess's Law states that the total enthalpy change for a reaction is the sum of

the enthalpy changes for individual steps. Thus, you can use it to calculate
AH by combining known enthalpy changes from related reactions.

What role does calorimetry play in measuring enthalpy
changes?

Calorimetry is an experimental technique used to measure the amount of heat
absorbed or released during a chemical reaction, which allows for the
determination of the enthalpy change (AH) of that reaction.

What is the difference between specific heat and
molar heat capacity?

Specific heat is the amount of heat required to raise the temperature of 1
gram of a substance by 1 degree Celsius, while molar heat capacity is the
amount of heat required to raise the temperature of 1 mole of a substance by
1 degree Celsius.

How do phase changes affect enthalpy changes?

Phase changes, such as melting or vaporization, involve significant enthalpy
changes because they require the absorption or release of heat to overcome
intermolecular forces, which is quantified as latent heat.
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