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All assignments must be typed.  Use font Times New Roman size 12, and 1.5 line spacing. 
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 To understand how life saving drugs are made.  

 Understand the roles of Environmental policies and regulations. 

 To introduce the concept of Life Cycle Assessment.   

 Discussion: Profit versus the Environment – The moral dilemma. 

How are life saving drugs made?



Understanding the roles of environmental policies and regulations 

Life Cycle Assessment 



Based on the literature handed out in today’s tutorial, write a 300 word summary on the purpose of Life 
Cycle Assessment, including a description of its five phases.   

This is how you should cite the articles: 
Curran, Mary. (2015). Life Cycle Assessment: A Systems Approach to Environmental Management and 
Sustainability. Chemical Engineering Progress. 11. 26-35. 
 
Curran, M. A., 2016. Life Cycle Assessment.  Kirk-Othmer Encyclopedia of Chemical Technology. 1-28. 



 To understand how different parameters and trade-offs influence our decision making. 

 To understand what a chemical process may look like.  

 Introduce the role of solvents in the manufacturing of drugs.  

 To understand the purpose and obstacles to recycling solvent. 

Understanding trade-offs 

Use Google Maps to look at options for traveling from Harris Academy Beckenham and the London Eye. 
Variables to consider are modes of transportation, distance, time, time of day, etc.  Complete the table 
below.  Include pros and cons.  

Mode of 
Transportation 

Time Cost Pros Cons 

Car 

    

Bus / train 

    

By foot 

    

By bike 

    



 

Trade-offs versus constraints 

Write a paragraph explaining the difference between trade-offs and constraints.  Use the production of life-
saving drugs and the use of solvent in the manufacturing as an example of how constraints and trade-offs 
may effect our process design. 

Imagine that you are a chemical engineer working for a pharmaceutical company.  Write a persuasive 
paragraph of about 300 words for why the company should recover and recycle as much solvents as 
possible.  Explain the benefits of recycling solvents, and use convincing arguments for why it is beneficial for 
the company to have a “green” profile.  Cite any relevant sources.  





 To discuss the difference between batch processes and continuous processes. 

 To understand how material balances work.   

 To introduce the industrial case study. 

Batch versus continuous processing 
 
Definition of a Continuous Process: 
 
 
 
 

 
Definition of a Batch process: 
 
 
 



Material balances 

 

 
Problem: A chemical plant produces an aqueous solution of sodium hydroxide that is 20.0% NaOH by mass.  
The company desires to produce a batch of 8.0% NaOH solution by diluting the 20.0% solution with pure 
water.  How much each of pure water and 20.0% NaOH is required to produce 2310 kg of the 8.0% NaOH 
solution? 
 



Introducing the industrial case study 

  



 

 

Input Streams Output Streams 

Raw Material Solvent Product Waste 

                

                

                

                

        

        

 



 
 

 
 
 

 





 To learn about batch distillation, and to understand how vapour-liquid equilibrium works. 

 

 To introduce and learn how to extract information from tertiary residue curve maps. 

 To learn how to use a residue curve map to determine the “best” distillation sequence





Tertiary residue curve maps 
 



Integration of solvent recovery using batch distillation



 

 

 

 

 





 Discuss our options for solvent recycling in the industrial case study.  What are the pros and cons? 

 Introduce the final assignment 

 

For your final assignment you are going to write a technical/engineering style document reporting on our 
findings from the industrial case study.  A template and specifications for required elements in the report 
will be provided. 
 
Elements that are required includes: 

 A summary on the purpose of Life Cycle Assessment 

 The benefits of recycling solvent 

 A description of batch distillation and how we can use tertiary residue curve maps to improve 

solvent recovery and recycling. 

 Detailed description of the findings of the industrial case study. 

You will have the opportunity to discuss your report with your tutor before submission.  Speak to you tutor 
to arrange an individual meeting at a mutually convenient time. 
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http://www.thebrilliantclub.org/
https://portal.thebrilliantclub.org/sign-in
mailto:schools@thebrilliantclub.org









