
In the lastsession we explored some of the roles of an environmental engineer. In this 

ǎŜǎǎƛƻƴΣ ǿŜΩƭƭ ŜȄǇƭƻǊŜ ŎƘŜƳƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎΦ Chemical Engineers use maths, science 
(especially chemistry!) and problem solving skills to analyse, improve and create 
products that make our lives easier. They work in lots of different industries like: 
pharmaceuticals, manufacturing, health, water supply and petrochemicals.
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Video: Laura and Wade discussing their chemical engineeringcareers 
https://www.youtube.com/watch?v=_UXwbxM8YfI 

Chemical engineers use chemistry to create solutions to some of the big 
problems we face. They are involved, in some way, in designing, manufacturing, 
analysing or improving most of the products we use today! 
https://www.engineersaustralia.org.au/Communities-And-
Groups/Colleges/Chemical
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Can you think of a product we use that a chemical engineer may have helped to make? 
Some examples are:
Å Cleaningproducts
Å Beauty products
Å Safe drinking water
Å Heat/cold packs for sports injuries
Å Swimming pool chemicals
Å Medicines and vaccines
The bar of soap or the body wash you use in the shower or bath would have had a chemical 
engineer involved in its design and manufacturing! They would research and explore things like:
Å Which chemicals make the soap foam best?
Å Which chemicals are safe to be used on our skin?
Å Which chemicals get the dirt off easiest?
Å What sort of smell should the soap have and which chemical will give it that smell?
Å Which chemicals are safe to be washed down the sink?
These ŦŀŎǘƻǊǎ ŀǊŜ ǇǊƻōŀōƭȅ ǘƘƛƴƎǎ ȅƻǳ ǿƻǳƭŘƴΩǘhave thought of before. There are lots of small 
details that a chemical engineer needs to think about when they are making new products.
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[ŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ Ƙƻǿ ŀƴ ŀŎƛŘ ŀƴŘ ōŀǎŜ ǊŜŀŎǘ ǿƘŜƴ ŎƻƳōƛƴŜŘΦ
Refer to coordinator notes for Activity 5.3.1 and risk assessment for Module 5.
Discuss hypotheses with students before you begin. What do they think will happen? 
Discuss what happened after the activity. Were hypotheses correct, or were they 
surprised? 

Video Demonstration:  https://youtu.be/tTP1LJl4BTk
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pH is the scaleǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ŀŎƛŘƛǘȅΣ ŀƴŘ ǎǘŀƴŘǎ ŦƻǊ άǇƻǿŜǊ ƻŦ ƘȅŘǊƻƎŜƴέΦ 
Neutral substances such as water have a pH of 7. A substance with a pH lower 
than 7 is acidic, one with a pH higher than this (up to 14) is a base (alkali). 
The pH scale is between 0 and 14. It is a logarithmic scale; that means there is a 
10 times change with each jump on the scale. For example, a substance with a 
pH of 6 is 10 times more acidic than water.
Indicators:Indicators are chemicals used to test whether a substance is an acid 
or a base. Litmus was the first indicator used to show pH.It produces a red colour 
ŦƻǊ ŀƴ ŀŎƛŘΣ ŀƴŘ ŀ ōƭǳŜ ŎƻƭƻǳǊ ŦƻǊ ŀ ōŀǎŜΦ LǘΩǎ ǊŀƴƎŜ ƻŦ ŎƻƭƻǳǊǎ ƛǎ ƭƛƳƛǘŜŘΣ ǎƻ ƛǘ ŎŀƴΩǘ 
tell us the pH number of a substance. A special dye called a universal indicator
produces a wide range of colours and is more accurate at telling us where a 
substance fits into the pH scale.
Fun facts:
ÅAcids and bases can help neutralize each other. 
ÅStrong bases can be slippery and slimy feeling. 
ÅAcids taste sour, bases taste bitter. 
ÅVitamin C is an acid called ascorbic acid. 
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The pH scale actually measures the concentration of hydrogen ions in a substance. 
All chemicals are made up of molecules or atoms. When atoms group together, we call 
them molecules. 
Some molecules are made up of just one type of atom. Others are made up of different 
types of atoms joined together, like water molecules, which have hydrogen and oxygen 
atoms. 
An ion isa charged atom or molecule particle, and can be positive, or negative. If we 
break a water molecule up, we get two charged ions, a positive Hydrogen Ion and a 
negative Hydroxide Ion. 
ΧΧΧΧΧΧΧΧΧΧΧΧ
Acidsrelease positively charged hydrogen ions when they are dissolved in water. The 
strength of the acid depends on the number of hydrogen ions (H+) it can release. 
Hydrogen ions are highly reactive and can eat away at other substances when they come 
into contact with them (we call this corrosion). 
Bases react with acids to accept their hydrogen ions. The most reactive bases are called 
ŀƭƪŀƭƛΩǎΦ !ǎ ŀƭƪŀƭƛΩǎ ŘƛǎǎƻƭǾŜΣ ǘƘŜȅ ǊŜƭŜŀǎŜ ƘȅŘǊƻȄƛŘŜ ƛƻƴǎ όhI-).  
ΧΧΧΧΧΧΧΧΧΧΧΧΦ
Extensions: 
We can give chemicals shorter names by representing them with letters and numbers. 
The chemical formula for water is H2O. This means water is made from two hydrogens 
atoms (H) and one oxygen atom (O). ( H2O  Ą H+ +   OH- )
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άHClέ ƛǎ ǘƘŜ ŎƘŜƳƛŎŀƭ ŦƻǊƳǳƭŀ ŦƻǊ hydrochloric acid. It breaks into positive hydrogen ions 
and negative chlorine ions. It is an acid because it releases positively charged particles of 
hydrogen. ( HClĄ H+ +   Cl- )
άNaOHέ ƛǎ ǘƘŜ ŦƻǊƳǳƭŀ ŦƻǊ sodium hydroxide. It breaks into sodium ions and hydroxide 
ions. It is a base because it has a concentration of negatively charged hydroxide ions. ( 
NaOHĄ Na+ +   OH- )
Neutralisation: the chemical reaction between an acid and an alkali  (or other base) is 
called neutralisation, because it results in products that are neither acid nor alkali. One of 
the products is always water, and the other a salt, made up of the left over ions.
Acid + base = salt + water
Hydrochloric acid + sodium hydroxide = sodium chloride + water
HCl+ NaOH= NaCl+ H2O
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[ŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ ǘƘŜ ǇI ƻŦ ŘƛŦŦŜǊŜƴǘ ƭƛǉǳƛŘǎΦ ²ƘƛŎƘ ƭƛǉǳƛŘǎ ƘŀǾŜ ŀ ƭƻǿ ǇIΣ ŎƭƻǎŜ ƛƴ 
number to the human stomach (pH 1.5 ς3.5?)
Refer to coordinator notes for Activity 5.3.2 and risk assessment for Module 5.
Discuss hypotheses with students before you begin. What do they think will happen? 
Discuss what happened after the activity. Were hypotheses correct, or were they 
surprised? 
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Chemical engineers are involved in the pharmaceuticals industry ςǘƘŀǘΩǎ ǘƘŜ 
industry where medicines are made!
Chemical engineers help to design and test how drugs are made, to ensure they 
work safely and effectively in our bodies to treat the desired medical condition. 
Some medicines have special coatings which have been developed by chemical 
engineers.
These coatings can affect how the drug reacts in our body ςthey can release the 
medicine quickly, or gradually over time.
¢ƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘƛǎ ōŜǘǘŜǊΧ ƭŜǘǎ ŦƛǊǎǘ ǘŀƪŜ ŀ ƭƻƻƪ ƛƴǘƻ Ƙƻǿ ƻǳǊ ōƻŘȅ ŘƛƎŜǎǘǎ ǘƘƛƴƎǎΗ

Vocabulary:
Pharmaceuticalsςcompounds manufacturedfor use as medicines
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Whenwe eat food, or take a tablet, it travels from our mouth, through our oesophagus, 
to our stomach. The muscles of our oesophagus contract in a wave like motion, to push 
food through the digestive system.
Special chemicals are released by our liver and pancreas to help break down food (and 
tablets). The stomach muscles contract to mix up the food before it moves through the 
small intestine, then the large intestine, through to the rectum and out the anus.
The pH in our digestive tract changes throughoutthe different organs. The pH of our 
digestive tract is generally acidic.
The mouth is only slightly off neutral (pH 7) where as the stomach is highly acidic at pH 
1.3.
5ƛŘ ȅƻǳ ƪƴƻǿΧΦ
Hydrochloric acid (HCl), used in batteries and for refining metals, is actually released in 
ƻǳǊ ǎǘƻƳŀŎƘǎ ǘƻ ƘŜƭǇ ōǊŜŀƪ Řƻǿƴ ŦƻƻŘ ŀƴŘ ƪƛƭƭ ōŀŘ ōŀŎǘŜǊƛŀΦ ¢ƘŀǘΩǎ ǿƘȅ ǘƘŜ ǎǘƻƳŀŎƘ Ƙŀǎ 
such a low pH!
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Acidic liquids like we find in our stomach can cause certainfoods, and medicines, to 
break down quickly for fast absorption into our bodies. This can be a problem if the 
medicine will irritate our stomachs, or if the medicine needs to reach somewhere past 
the stomach in the digestive tract.
Tablet coatings are engineeredto assist medicines to make it through the digestive 
system to where they need to be (and to make them nicer to swallow!).
{ƻƳŜ ŘǊǳƎǎ ōǊŜŀƪ Řƻǿƴ ŀƴŘ ŘƻƴΩǘ ǿƻǊƪproperly if they are exposed to acidic conditions 
like the stomach.
Some drugs like Aspirin can irritate thestomach, even causing stomach ulcers.
Some drugs need to targetdigestive organs after the stomach like the intestines so they 
need to remain in tact through the acidic stomach.
Tablet coatings can also be engineered to make the smell, taste and colour of the 
medicine more appealing. Different coloured coatings also help us to tell the difference 
between multiple types of tablets.
There are 2 main types of tablet coatings:
Enteric coatings ŀǊŜ ǘŀōƭŜǘ ŎƻŀǘƛƴƎǎ ǿƘƛŎƘ ŘƻƴΩǘ ōǊŜŀƪ Řƻǿƴ ƛƴ ǾŜǊȅ ŀŎƛŘƛŎ ŜƴǾƛǊƻƴƳŜƴǘǎ 
like the stomach. 
Modified release coatings arecoatings which break down slowly so that the medicine 
ŀōǎƻǊōǎ ƛƴǘƻ ǘƘŜ ōƻŘȅ ǾŜǊȅ ǎƭƻǿƭȅΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŜ ƳŜŘƛŎƛƴŜ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǘŀƪŜƴ ŀǎ 
often. 
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Vocabulary 
Gastroenterologist: A doctor who specialises in the digestive organsincluding digestion, 
absorption of nutrients, diseases of these organs and the removal of waste.
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Video demonstration: 

https://youtu.be/wzitxKO1IEE
https://www.teachengineering.org/activities/view/cub_biomed_lesson05_activity1

12

https://youtu.be/wzitxKO1IEE


Engineeringis all about problem solving!
The Engineering Design Process outlines the steps in this process.
The problem: tablet coatings are needed to help get drugs to their target location. 
Research: We have tested which liquids have similar pH levels to our stomachs (lemon 
juice/ lemonade).
Design requirements: last for 5 minutes in a stomach environment. Coating to be no 
more than 5 millimetres thick.

Now we need to design solutions, test them, and fine tune them! 
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