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Context & Background

• The basis of the work is that we were challenged to create a 
solution to an open-ended problem, in this case it was to 
create hard soap while using different engineering tools 
and collaborating with an unknown group of individuals.

• While using different tools such as Microsoft Excel to create 
different soap properties that would be able to sell to 
consumers at a soap symposium at the end of the term.

• The saponification process is how soap becomes soap. Its 
process involves the reaction of animal fats or vegetable 
oils with sodium hydroxide or potassium hydroxide to 
produce glycerol and sodium salts which is soap.



Design 
Criteria & 
Constraints

Our goal for the soap was to something fragrant with conditioning 
and a nice bubbly lather

Materials were selected carefully so that they wouldn’t interfere 
with the saponification process and the safety of the costumers. 
For example: peppermint essential oil and blue mica powder both 
didn’t affect the saponification reaction and are safe on skin.

Cold process works best for hard soap, uses 
less energy and is safer for beginners

To maintain cost-efficiency, we limited 
our main oils to those prov



Ingredients & 
Selection

We used the following ingredients:
• Crisco: 224.74 grams (26%)

• Used to help build up conditioning factor.
• Coconut Oil: 129.88 grams (45%)

• Used for hardness, cleansing, and bubbly lather 
properties.

• Olive Oil: 145.38 grams (29%)
• Used to help build up conditioning factor.

• Peppermint Essential Oil: 14.1g/500g oil
• Used for a wintery fragrance!

• Micah powder: 4.63 grams/500g oil
• Used to create a two-tones marble swirl in our soap's 

design.
Our soap has the following properties:

• Conditioning
• Bubbly Lather
• Cleansing
• Medium Hardness
• Winter Scent & Feel



Mold 
Selection

Our Mold: a clean, recycled Pringles 
can

A circular mold helped us achieve our 
desired marble design and created a 
soap block that was simple to unmold 
and slice!

A circular mold facilitated pouring 
liquid soap and was easy to transport.



Packaging

Goal: simple, eco-friendly, and eye-
catching!

Our soap is wrapped in a coffee filter 
and labelled on the back and front 
with our gorgeous personal design!

The packaging is cheap (made from 
paper) and does not substantially add 
to cost of soap.



Green 
Chemistry

Our packaging is made from 
paper and hence is recyclable!

Our soap was produced by the 
cold process which uses less 
energy than a hot process and is 
safer for beginners.

Our soap is made from all-natural 
ingredients!



Options and Iterations
Originally, we aimed for a soap that was very high in 
conditioning and creamy lather but realized that the 
cost might have been too high, leading us to altering 
our formula for a lower costing soap with similar 
properties.

Soap Calculator - Original Idea of Soap



Soap Calculator vs As 
Made

• Our total mass of soap wasn’t 500g and we 
gave some to Prof Aucoin for assessment

• Our soap calculator calculated the mass of 
the soap to a long string of decimals but 
the scale we were offered only rounded to 
one decimal place. 

• The properties of the soap should closely 
resemble that of the Soap Calculator as we 
were accurate to one decimal place for the 
measurements



Economics • We broke down our costs by dividing the amount 
of materials we used by their cost/100g

Breakdown of Soap Costs

Materials Cost

NaOH $2.22

Essential Oils (Fragrance) $5.00

Oils $4.41

Micah Powder $1.03

Packaging/Slice of Soap $0.42

Manufacturing Cost/Slice of Soap $1.57

Manufacturing Cost/gram of Soap $0.09

Price of Soap $3.50
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