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Read the text and answer the questions that follow. 
 

The Production Process of Ammonia                  

 

Ammonia, a crucial component in various industries, including agriculture and manufacturing, is produced 

through a complex chemical process known as the Haber-Bosch process. This text outlines the stages of 

ammonia production, from the raw materials to the final product. Understanding this process is essential 

for students studying process engineering, as it forms the foundation for many industrial applications. 

Ammonia, with its chemical formula NH₃, is a compound made up of nitrogen and hydrogen atoms. It is a 

colourless gas with a distinct pungent odour and is highly soluble in water. Ammonia is primarily used in 

fertiliser production and the manufacture of various chemicals, including nitric acid and explosives. 

The production of ammonia is a multi-step process that involves the synthesis of nitrogen and hydrogen 

gases under specific temperature and pressure conditions to form ammonia gas. This short article addresses 

how ammonia is synthesised and the steps needed to purify it.  

The synthesis of ammonia begins with the reaction of nitrogen gas (N₂) and hydrogen gas (H₂) in the 

presence of a catalyst. The raw materials, nitrogen and hydrogen, are obtained from the air and natural gas. 

The gases are compressed and then mixed in a ratio of three parts hydrogen to one part nitrogen. This 

mixture is then passed over an iron catalyst at high temperatures ranging from 400 to 500 degrees Celsius 

and pressures of around 200 to 300 atmospheres. The catalyst facilitates the formation of ammonia 

molecules from nitrogen and hydrogen atoms through a series of chemical reactions, following the principle 

outlined by the Haber-Bosch process. 

Once the synthesis reaction is complete, the resulting mixture contains not only ammonia but also unreacted 

nitrogen and hydrogen gases, as well as other by-products. The mixture is cooled, causing the ammonia 

gas to liquefy and separate from the other gases to purify the ammonia. The liquefied ammonia is then 

collected and further purified through a process called fractional distillation. During fractional distillation, 

the ammonia is heated to its boiling point (-33.34 degrees Celsius) to vaporise it and then condensed back 

into liquid form. This process removes any remaining impurities, preparing pure ammonia for use in 

various industrial applications. 

The production of ammonia is cyclic, as the synthesised ammonia can be used as a raw material to produce 

other chemicals, such as nitric acid. Understanding the synthesis and purification processes is essential for 

students studying process engineering, as it provides insight into the principles of chemical reactions and 

industrial production methods (Openai.com, 2024).  

 

 

  

  

READING                                        [10 Marks] 
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Question 1. Circle the letter that answers the question correctly or completes the statement.   

                       (5 mark          

 

1. What is the primary raw material used in the production of ammonia? 

 a) oxygen 

b) nitrogen 

c) carbon dioxide 

d) hydrogen 

  

2. At what temperature range does the synthesis of ammonia typically occur? 

     

 a) 100-200 degrees Celsius 

b) 300-400 degrees Celsius 

c) 400-500 degrees Celsius 

d) 600-700 degrees Celsius 

  

3. What is the role of the catalyst in the synthesis of ammonia? 

   

 a) speeds up the reaction 

b) decreases the pressure 

c) increases the temperature 

d) prevents the reaction 

 

4. How is ammonia purified after synthesis? 

 

 a) fractional distillation 

b) filtration 

c) evaporation 

d) sublimation 

 

5. Which industrial application commonly utilises purified ammonia? 

  

 a) food preservation 

b) fuel for vehicles 

c) fertiliser production 

d) plastic manufacturing 

 

Question 2. Answer the questions below. Use NO MORE THAN THREE WORDS AND/OR A 

NUMBER from the passage for each answer.            (5 marks) 

 

  

1. What is the chemical formula for ammonia? 

__________________________________________________________________________ 

2. Name one primary source of hydrogen used in ammonia production. 

__________________________________________________________________________ 

  

3. What is the purpose of cooling the ammonia mixture after synthesis? 

__________________________________________________________________________
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4. State what are the main two gases produced in the mixture after synthesis? 

__________________________________________________________________________  

  

5. Provide one example of an industry that extensively uses ammonia. 

__________________________________________________________________________ 

           

 

 

 

Question 1. Read the following case studies, and then use your knowledge and critical thinking 

skills to develop solutions. WRITE BETWEEN 50 – 100 WORDS for each answer.        

    

 

Criteria Description Points 

Content Demonstrates thorough understanding of the case studies and provides well-

developed solutions using critical thinking skills. Answers are clear, concise, 

relevant and within the word limit.  

3 

Grammar & 

Spelling 

Shows mastery of grammar and spelling, with minimal to no errors, enhancing the 

clarity and professionalism of the responses. 

2 

Vocabulary Utilises appropriate and varied vocabulary (B1/B2), demonstrating a strong 

command of language relevant to the context of the case studies. 

1 

 

Case Study 1:                 (6 marks) 

A chemical manufacturing plant plans to introduce a new production process involving hazardous 

substances. The management team is considering various safety measures to minimise the risk to 

workers. What actions would you recommend to ensure the health and safety of employees in this 

situation? (Openai.com, 2024a). 

 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

 

 

 

 

Critical Thinking                                       [18 Marks] 
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Case Study 2: 

A construction company is tasked with renovating an old building that may contain asbestos-containing 

materials (ACMs). As you know, asbestos is highly damaging to health. The particles can be inhaled 

during removal and enter the respiratory system, causing lung disease. The project team needs to 

develop a plan to safely remove and dispose of ACMs to prevent health risks to workers and occupants. 

What steps should the company take to manage the risks of asbestos exposure? (Openai.com, 2024a). 

 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

 

Case Study 3: 

As a student in a laboratory conducting experiments with volatile chemicals, you notice some of your 

peers are not using the equipment properly and disregarding safety protocols. What actions should you 

take to address this situation and ensure the safety of everyone in the laboratory? (Openai.com, 2024a). 

 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 

____________________________________________________________________________________ 
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Question 1. Read the following advertisement from the company website. Read the task 

instructions and then write a cover letter to the company.     (20 marks) 

 

Advertisement: 

Join Our Team! We are seeking highly motivated and enthusiastic graduates to join our 

dynamic oil and gas industry team. As a leading company, we offer exciting career growth 

and development opportunities. If you are passionate about process engineering and eager 

to make a difference in the energy sector, we want to hear from you! Apply now and be part 

of our innovative team. 

 

Instructions: 

• Write a cover letter expressing your interest in the position and highlighting your 

relevant skills and experiences.  

• Emphasise your enthusiasm for the oil and gas industry and explain how your 

background in process engineering aligns with the company's goals and objectives.  

• Be sure to convey your willingness to contribute to the team and your eagerness to 

learn and grow professionally within the organisation. 

 

Include: 

• All conventions: Company address, your address and contact information, etc. 

• formal opening and closing 

• formal language 

• introduction 

• body paragraphs 

• signature 

• Word count: 125-150 words 

Note: If the writing is unclear, no marks will be given. 

 

 

 

 

 

 

 

 

 

 

 

Writing                             [22 Marks] 
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Question 2. Evaluate the references and find the mistakes. Each reference has two mistakes, 

indicated by the blank space and the number at the end of the line. Write in the space 

what is missing                     (2 marks) 

 

 

 Research Paper Online: 

 

1. Abdukarem Amhamed, Syed Shuibul Qarnain, Hewlett, S. and Odi Alrebei 

___________________ 1. Ammonia Production Plants—A Review. [online] 

ResearchGate. Available at: 

https://www.researchgate.net/publication/361792841_Ammonia_Production_Plants-

A_Review [____________ 2. 2024]. 

 Journal online: 

 

2. Gong, J., Li, C. and R. Wasielewski, M. (2019). ________________ 1. Chemical Society 

Reviews, [online] 48(7), pp.__________ 2.  doi: https://doi.org/10.1039/C9CS90020A. 
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Cover letter rubric 

 

Mark Task Completion Coherence and 

Cohesion 

Lexical Resource Grammatical 

Range and 

Accuracy 

5 The cover letter fully 

addresses all the 

instructions and criteria 

stated in the task. The 

response is error-free and 

demonstrates a high level 

of language proficiency. 

The cover letter has a 

clear and logical 

organisation, with 

appropriate transitions 

and cohesive devices 

effectively connecting 

ideas. 

The cover letter 

effectively uses 

technical terms and 

phrases and 

demonstrates a wide 

vocabulary relevant to 

the chemical 

engineering field. 

The cover letter 

demonstrates mostly 

accurate grammar, 

with occasional errors 

in complex structures. 

The cover letter has no 

spelling errors. 

4 The cover letter addresses 

most of the instructions 

and criteria stated in the 

task. 

The cover letter has a 

clear organisation, 

with some use of 

transitions and 

cohesive devices to 

connect ideas. 

The cover letter 

demonstrates an 

adequate range of 

vocabulary relevant to 

the chemical 

engineering field, with 

some effective use of 

technical terms and 

phrases. 

The cover letter 

demonstrates some 

accurate grammar but 

may have sentence 

structure and grammar 

errors. It also has 

between 1 and 3 

spelling errors. 

3 The cover letter partially 

addresses the instructions 

and criteria stated in the 

task. 

The cover letter has 

some organisation but 

may lack clarity or 

use cohesive devices 

to connect ideas. 

The cover letter 

demonstrates some 

vocabulary relevant to 

chemical engineering 

but may lack variety or 

effective use of 

technical terms and 

phrases. 

The cover letter 

demonstrates some 

accurate grammar but 

may have sentence 

structure and grammar 

errors. The cover letter 

has between 4 – 7 

spelling errors. 

2 The cover letter only 

partially addresses the 

instructions and criteria 

stated in the task. 

The cover letter lacks 

organisation and 

coherence, with 

limited use of 

cohesive devices to 

connect ideas. 

The cover letter 

demonstrates limited 

vocabulary relevant to 

chemical engineering, 

with limited or 

ineffective use of 

technical terms and 

phrases. 

The cover letter 

demonstrates limited 

grammar accuracy, 

with sentence structure 

and grammar errors 

and multiple spelling 

errors. 

1 The cover letter does not 

address the instructions 

and criteria stated in the 

task. 

The cover letter lacks 

organisation, 

coherence, and use of 

cohesive devices to 

connect ideas. 

The cover letter 

demonstrates minimal 

vocabulary relevant to 

chemical engineering, 

with limited or no use 

of technical terms and 

phrases. 

The cover letter 

demonstrates minimal 

grammar accuracy, 

with frequent sentence 

structure and grammar 

errors. It also contains 

unrecognisable words. 
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MLO & Bloom’s Level of Complexity 
 

Q # MLO 

Addressed 

Complexity Level Mark Remark 

Reading Section 

Text 1 

    

Q1.  1 & 3 Understand & 

Analyse 

5  

Q2.  1 & 3 Understand 5  

Critical thinking     

Q1. 3, 4 & 6 Analyse & Evaluate 18  

Writing     

Q1. 5 & 6 Create 20  

Q2. 4 Evaluate 2  

     

Total points   50  

 
 


