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Understanding the role of catalysts in chemical reactions is fundamental in
chemistry and industrial processes. Many students and professionals often ask
whether a catalyst increases or decreases the change in enthalpy (ΔH) of a
reaction. To clarify this, it's essential to explore what catalysts do and
how they influence chemical reactions. This article will delve into the
concept of catalysts, their impact on reaction thermodynamics and kinetics,
and ultimately, why they do not alter the enthalpy change of a reaction.

What Is a Catalyst?

A catalyst is a substance that increases the rate of a chemical reaction
without itself being consumed in the process. Catalysts achieve this by
providing an alternative reaction pathway with a lower activation energy,
enabling reactants to convert into products more quickly.

Types of Catalysts
- Homogeneous Catalysts: These are in the same phase as the reactants, such
as acids or bases in solution.
- Heterogeneous Catalysts: These are in a different phase, often solid
catalysts facilitating reactions with gaseous or liquid reactants.
- Enzymes: Biological catalysts that accelerate biochemical reactions.

The Role of Catalysts in Chemical Reactions

Catalysts primarily influence the reaction kinetics, meaning they affect how
fast a reaction proceeds. They do not alter the thermodynamics of the
reaction, which involves the energy balance and the equilibrium position.

Effects of Catalysts on Reaction Kinetics
- Lower the activation energy barrier.
- Increase the reaction rate.
- Enable reactions to occur under milder conditions (lower temperature and
pressure).

Effects of Catalysts on Thermodynamics
- Do not change the overall energy change (ΔH) of the reaction.
- Do not shift the equilibrium position.
- Do not affect the Gibbs free energy change (ΔG) directly, although they



influence the rate at which equilibrium is reached.

Does a Catalyst Increase or Decrease the Change
in Enthalpy?

The key question: Does a catalyst increase the change in enthalpy (ΔH) of a
reaction, or does it decrease it? The straightforward answer is: a catalyst
does not change the enthalpy change of a reaction.

Understanding Enthalpy (ΔH) in Reactions
- Enthalpy change (ΔH) is a measure of the heat absorbed or released during a
chemical reaction at constant pressure.
- It reflects the difference in energy between reactants and products.
- It is determined by the bonds broken and formed during the reaction.

Impact of Catalysts on Enthalpy
- Since catalysts provide an alternative pathway with lower activation
energy, they facilitate the reaction without altering the overall energy
difference between reactants and products.
- Therefore, the enthalpy change (ΔH) remains unchanged whether a catalyst is
present or not.

Why Catalysts Do Not Affect the Enthalpy Change

The reason catalysts do not influence ΔH stems from the fundamental
thermodynamic principles.

Thermodynamic Perspective
- The enthalpy change depends solely on the initial and final states of the
system.
- Catalysts only influence the pathway taken from reactants to products, not
the initial and final energy states.
- Since the total energy difference between reactants and products remains
the same, ΔH is unaffected.

Kinetic Perspective
- Catalysts lower activation energy, making the reaction proceed faster.
- They do not alter the energy difference between reactants and products.
- The overall energy profile is shifted in terms of activation energy, not
the energy difference.



Implications in Industrial and Laboratory
Chemistry

Understanding that catalysts do not change ΔH is vital in designing chemical
processes.

Designing Energy-Efficient Processes
- Catalysts allow reactions to occur more rapidly and under milder conditions
without affecting the overall energy change.
- This can lead to energy savings, reduced costs, and more sustainable
processes.

Predicting Reaction Outcomes
- Since ΔH remains constant regardless of catalysis, thermodynamic
calculations for energy requirements and yields can be reliably made without
considering the catalyst.

Summary: Key Points About Catalysts and
Enthalpy Change

- Catalysts do not increase or decrease the overall change in enthalpy (ΔH)
of a reaction.
- Their primary role is to accelerate reaction rates by lowering activation
energy.
- They provide an alternative reaction pathway without altering the initial
and final energy states.
- The thermodynamic properties, including enthalpy, remain unchanged in the
presence of a catalyst.

Conclusion

In conclusion, the correct answer to the question "A Catalyst Will: Select
The Correct Answer Below: O Increase The Change In Enthalpy Of A Reaction O
Decrease" is that a catalyst does not change the enthalpy change of a
reaction. Instead, it speeds up the reaction by lowering activation energy,
facilitating faster attainment of equilibrium, but leaves the thermodynamic
parameters, including ΔH, untouched.

Understanding this distinction is crucial for chemists and engineers working
in process design, energy management, and reaction optimization. Recognizing
that catalysts influence reaction rates but not energy changes helps in
accurately predicting reaction behavior and designing efficient chemical
processes.

---
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Frequently Asked Questions

What is the primary effect of a catalyst on the
enthalpy change of a reaction?

A catalyst does not change the enthalpy change of a reaction; it only speeds
up the rate.

Does adding a catalyst increase the overall energy
change (enthalpy) of a reaction?

No, a catalyst does not increase or decrease the enthalpy change; it only
lowers the activation energy.

Can a catalyst decrease the change in enthalpy of a
reaction?

No, a catalyst cannot decrease the enthalpy change; it only affects the
reaction rate.

Which of the following is correct regarding catalysts
and enthalpy change: increase, decrease, or no
effect?

No effect; catalysts do not alter the enthalpy change of a reaction.

In what way does a catalyst influence the energy
profile of a reaction?

It lowers the activation energy barrier without changing the overall enthalpy
change.

Is it true that catalysts can be used to decrease the
enthalpy change of a reaction?

No, catalysts do not affect the enthalpy change; they only accelerate the
reaction.



What is the correct statement about catalysts in
relation to enthalpy change?

A catalyst does not increase or decrease the enthalpy change of a reaction.

Why do chemists choose to use catalysts if they do
not alter the enthalpy change?

Because catalysts speed up the reaction without changing the overall energy
change.

Additional Resources
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Understanding the role of catalysts in chemical reactions is fundamental to
the study of chemistry and industrial processes. Catalysts are substances
that influence the rate of a chemical reaction without being consumed in the
process. A common misconception is that catalysts alter the thermodynamics of
a reaction — specifically, the change in enthalpy (ΔH). This review aims to
clarify this misconception by exploring the nature of catalysts, their
effects on reaction kinetics and thermodynamics, and ultimately, identifying
the correct answer to whether a catalyst increases or decreases the change in
enthalpy of a reaction.

---

What is a Catalyst?

A catalyst is a substance that increases the rate of a chemical reaction by
providing an alternative pathway with a lower activation energy. The key
characteristics of catalysts include:

- Not consumed in the reaction: Catalysts are regenerated at the end of the
process, meaning they appear unchanged.
- Influence on reaction rate: They speed up both forward and reverse
reactions equally.
- No change in thermodynamic properties: They do not alter the overall energy
change (ΔH, ΔG, or ΔS) of the reaction.

Common examples of catalysts include enzymes in biological systems, metal
catalysts like platinum in catalytic converters, and acidic or basic
catalysts used in industrial synthesis.

---

Understanding Enthalpy and Thermodynamics

Before delving into the effects of catalysts, it’s essential to understand
what enthalpy (H) is and how it relates to chemical reactions.



Definition of Enthalpy

- Enthalpy (H) is a thermodynamic property that reflects the total heat
content of a system at constant pressure.
- It encompasses internal energy plus the product of pressure and volume (H =
U + PV).
- Changes in enthalpy (ΔH) during reactions indicate whether a reaction is
exothermic (releases heat) or endothermic (absorbs heat).

Thermodynamics versus Kinetics

- Thermodynamics determines whether a reaction is spontaneous based on ΔG
(Gibbs free energy change).
- Kinetics determines how fast a reaction occurs based on activation energy
(Ea).

It is critical to recognize that thermodynamic parameters (like ΔH) describe
the overall energy change, while kinetic factors (like activation energy)
influence the reaction rate.

---

The Effect of Catalysts on Thermodynamics

A common question arises: Do catalysts affect the thermodynamic parameters of
a reaction? Specifically, do they increase or decrease the change in
enthalpy?

Impact of Catalysts on Enthalpy (ΔH)

- Catalysts do not alter the overall energy change of a reaction. They simply
provide an alternative reaction pathway.
- The initial and final energy states of reactants and products remain
unchanged in the presence of a catalyst.
- Since ΔH depends solely on the energy difference between reactants and
products, and not on the pathway, it remains unaffected.

Why Catalysts Do Not Change ΔH

- Reaction pathway vs. thermodynamic outcome: Catalysts lower the activation
energy (Ea) but do not change the energy difference between reactants and
products.
- Energy profile illustration: In an energy diagram, the presence of a
catalyst lowers the peak (activation barrier) but keeps the energy levels of
reactants and products the same.
- Conservation of energy: The overall energy released or absorbed (ΔH)
depends on the initial and final states, which remain unchanged.



Implication for Industrial and Laboratory Reactions

- Catalysts are invaluable for increasing reaction speed without affecting
the equilibrium position or heat exchange.
- The energy release or absorption (enthalpy change) remains the same whether
a catalyst is present or not.

---

Can Catalysts Decrease or Increase ΔH?

Given the above, the correct answer to whether a catalyst increases or
decreases the change in enthalpy of a reaction is:

- A catalyst will not increase or decrease the change in enthalpy of a
reaction.

This is because:

- Catalysts only influence the reaction kinetics, not thermodynamics.
- They do not affect the energy difference between the reactants and
products.
- Therefore, they do not alter the ΔH, ΔG, or ΔS of the reaction.

---

Practical Examples and Clarifications

To deepen understanding, consider practical examples where catalysts are used
and analyze their thermodynamic effects.

Example 1: Hydrogenation of Ethene

Reaction: C₂H₄(g) + H₂(g) → C₂H₆(g)

- This reaction is exothermic with a specific ΔH.
- Introducing a metal catalyst like platinum speeds up the reaction.
- The catalyst lowers the activation energy but does not change the heat
released or absorbed.
- The enthalpy change (ΔH) remains the same with or without the catalyst.

Example 2: Combustion of Hydrocarbons

Reaction: CH₄(g) + 2O₂(g) → CO₂(g) + 2H₂O(g)

- Highly exothermic.
- Catalysts such as platinum or palladium can be used to facilitate
combustion at lower temperatures.
- The overall ΔH remains unchanged regardless of the presence of catalysts,



as the total energy difference between reactants and products is unaffected.

Common Misconceptions

- Misconception 1: Catalysts make reactions more thermodynamically favorable.
- Clarification: They do not change the thermodynamic favorability, only the
rate.
- Misconception 2: Catalysts can be used to alter the heat exchange of a
reaction.
- Clarification: They do not alter the heat absorbed or released during the
process.

---

Summary and Final Verdict

To summarize:

- Catalysts do not increase or decrease the change in enthalpy (ΔH) of a
reaction.
- Their primary role is to lower the activation energy, thus increasing the
reaction rate.
- The thermodynamic parameters, including ΔH, remain unchanged in the
presence of a catalyst.

Final answer:
A catalyst will: O Decrease (the change in enthalpy of a reaction is
incorrect; the correct statement is that it does not change ΔH, but among the
options, “decrease” is the closest incorrect choice, emphasizing that it does
not affect ΔH).

---

Conclusion

Understanding the distinction between kinetics and thermodynamics is crucial
in chemistry. Catalysts serve as accelerators for reactions by providing
alternative pathways with lower activation energies, but they do not
influence the overall energy change of the reaction. When considering the
question of whether a catalyst increases or decreases ΔH, the definitive
answer is that it does neither — it leaves the thermodynamics unchanged.

This insight is vital for chemists and industries aiming to optimize reaction
conditions without unintended thermodynamic consequences. Recognizing the
limited scope of a catalyst’s influence ensures accurate interpretation of
reaction mechanisms and energy profiles, facilitating better design and
control of chemical processes.

---

In conclusion, the correct understanding is that a catalyst does not increase
or decrease the change in enthalpy of a reaction. Its role is confined to



altering reaction kinetics, not thermodynamics.
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