
Enhancing Reaction Efficiency with Catalysts 

Part 1: Dialogue 

Scenario: A Chemical Engineer is developing catalysts to enhance reaction 
efficiency and reduce energy consumption with a colleague. 

Characters: 

• Sophia – Chemical Engineer 

• Liam – Colleague 

 

Sophia: We’ve been looking for ways to improve the efficiency of our reaction 
process. Have you considered using catalysis to lower energy consumption? 

Liam: That’s a great idea. If we can reduce the activation energy, the reaction 
will require less heat input and proceed faster. 

Sophia: Exactly. I was thinking about using a heterogeneous catalyst instead 
of a homogeneous one to simplify separation and recycling. 

Liam: That makes sense. Plus, heterogeneous catalysts provide better stability 
and can be reused multiple times, which improves cost efficiency. 

Sophia: Right. We should also study the reaction pathway to determine if the 
catalyst alters the mechanism in a beneficial way. 

Liam: Good point. If it introduces an alternative pathway with a lower energy 
barrier, we could see major improvements in yield. 

Sophia: Another key factor is the surface area effect. Increasing the catalyst’s 
surface area should enhance its activity by allowing more reactant molecules 
to interact. 

Liam: So, we should consider using nanoparticle-based catalysts or a porous 
material to maximize surface exposure. 



Sophia: Agreed. Let’s run some tests with different formulations and measure 
their impact on reaction speed and efficiency. 

Liam: Sounds good. If we get promising results, we can optimize the process 
and scale it up for production. 

 

Part 2: Comprehension Questions 

1. Why does Sophia suggest using catalysis? 

o (A) To change the chemical composition of the product. 

o (B) To reduce reaction time and energy consumption. 

o (C) To increase the activation energy. 

o (D) To slow down unwanted side reactions. 

2. What is an advantage of using a heterogeneous catalyst? 

o (A) It increases the reaction temperature. 

o (B) It speeds up the reaction but cannot be reused. 

o (C) It dissolves completely in the reaction mixture. 

o (D) It is easier to separate and recycle. 

3. How does the surface area effect impact catalysts? 

o (A) A larger surface area increases catalyst activity. 

o (B) A smaller surface area speeds up reactions. 

o (C) Surface area has no impact on reaction speed. 

o (D) Surface area only affects homogeneous catalysts. 

4. What will Liam and Sophia do next? 

o (A) Run tests on different catalyst formulations. 

o (B) Stop using catalysts in their experiments. 



o (C) Lower the reaction temperature without a catalyst. 

o (D) Replace the reactants with new chemicals. 

 

Part 3: Vocabulary Definitions 

• Catalysis (触媒作用): The process of increasing the speed of a chemical 

reaction by using a substance that is not consumed in the reaction. 

• Activation energy (活性化エネルギー): The minimum energy required for 

a chemical reaction to occur. 

• Heterogeneous catalyst (不均一触媒): A catalyst that exists in a different 

phase than the reactants, making it easier to separate and reuse. 

• Reaction pathway (反応経路): The sequence of steps a reaction takes 

from reactants to products, which can be altered by catalysts. 

• Surface area effect (表面積効果): The phenomenon where increasing a 

catalyst’s surface area improves its efficiency by providing more sites for 
reaction. 

 

Part 4: Answer Key 

1. Why does Sophia suggest using catalysis? 

     (B) To reduce reaction time and energy consumption. 

2. What is an advantage of using a heterogeneous catalyst? 

     (D) It is easier to separate and recycle. 

3. How does the surface area effect impact catalysts? 

     (A) A larger surface area increases catalyst activity. 



4. What will Liam and Sophia do next? 

     (C) Run tests on different catalyst formulations. 

 


