
�1



What is meant by Cold-Process ? 4 
A Soapy History 6 
Soap versus Detergent 8 
Surfactants  8 
Natural Surfactants and Saponins 10 
Spotlight on Fatty Acids 12 
Moulds 15 
Spotlight on Sodium Hydroxide 17 
Saponification Values 18 
Lye Discounting 19 
Recipe Formulation 19 
Activity - SAP Values & Recipe Calculations 23 
Emulsion versus Trace  27 
Additives……Colourants, Fragrances…etc 29 
Step-by-step guide to making soap 32 
Gifting Your Soap 37 
Packaging your Soap for Gifting 38 
Appendices 38 
1. Natural Colourant Wheel 38 
2. Soap-making Terms 39 
3. Properties of Other Fatty Acids used in Soap-Making 47 
4. Triglycerides 48 
5. Spotlight on Water quantities for sodium hydroxide dilution 48 
6. Controlling temperature in saponification 49 
7. Trouble-shooting 50 
8. Aesthetic and textural problems 53 
9. Suppliers 55 
And Finally…. 56 

�2



!  3
Other Courses with Jacqueline 58

�3



What is meant by Cold-Process ? 

Brief overview 
Soap is the product of a chemical reaction between a FATTY ACID such 
as a vegetable oil, vegetable butter, animal fat ...) and a strong 
ALKALINE base such as sodium hydroxide, the chemical reference 
being Na-OH or Potassium hydroxide (KOH).  Solid soap is made using 
sodium hydroxide. 

Sodium Hydroxide is more commonly known as caustic soda. 
Throughout these course notes, the formal name of sodium hydroxide will 
be used. 

Oils and butters consist mainly of triglycerides of fatty acids. When added 
to sodium hydroxide, these fatty acid chains of molecules breakdown and  
are transformed into soap through the process of saponification.  

Not external heat form is used in the saponification process, hence the 
name cold-process. 

Glycerin 
Cold process soap are naturally rich in glycerin which is produced during 
the saponification reaction. The sodium hydroxide reacts with triglyceride 
to produce glycerol and a fatty acid salt or sodium called soap. This 
process results in a highly moisturising soap that contains around 9% of 
natural glycerin.  

The molecular components of triglycerides of fatty acids also contain an 
“un-saponifiable” element, meaning that certain compounds do not react 
with the sodium hydroxide. e.g. vitamin E and A. Which remain free in the 
finished soap.  

These substances have very beneficial properties for the skin: antioxidants 
to help prevent the signs of ageing along with highly nourishing, emollient, 
softening and protective properties. 

Contrast this to the manufacturing process of industrial soaps which extract 
the glycerin and eliminate the beneficial un-saponifiable elements.  

Glycerin is a highly commercially prized, clear, sweet substance that has a 
wide range of applications in the food, pharmaceutical, medical and personal 
care industries, as well as a variety of industrial and scientific uses. ... It is 
also used as filler in commercially prepared low-fat foods, and as a 
thickening agent in liqueurs. 

Within the personal care and cosmetic industries, the glycerol that is 
extracted during the manufacture of industrial soap is used in lotions and 
other skin care products and sold at far higher prices than a simple bar of 
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FATTY ACID 
 e.g. vegetable oil, animal fat 

+ 

A strong ALKALINE bas 
 e.g. Sodium Hydroxide in 

solid or liquid form 

+ 

ADDITIVES 
e.g colourants, seeds, 
grains, essential oils, 

cosmetic fragrances etc 

= 

Cold process soap, super-fatted 
to between 5 - 8% The 

saponification process also 
produces natural glycerin that 
moisturises and protects the 

skin



“soap” that often is the cause of many reported skin problems…eczema, psoriasis, irritation ….   

Super-fatting 
Cold-process soap will naturally contain an un-saponifiable portion of the oils and butters used, which 
will give it unique properties.   This means is that certain compounds do not react with the sodium 
hydroxide. e.g. vitamin E and A and remain “free” in the finished soap.  

These substances have very beneficial properties for the skin: antioxidants to help prevent the signs 
of ageing along with highly nourishing, emollient, softening and protective properties. 

Saponification is a total reaction: it continues until either the fatty acids or the sodium hydroxide is 
“consumed”.     

Once the process of saponification has concluded and to guarantee that no excess sodium hydroxide 
remains, it is necessary to ensure, during recipe formulation, that the finished soap will contain an 
excess of fatty acids. In other words, that there is an insufficient quantity of sodium hydroxide to 
transform 100% of the fatty acids into soap. The soap will be said to be super-fatted. This 
“superfatting" will bring greater softness and nourishing and soothing properties to the soap. 

Curing 
Cold Process soap needs to age or "cure" before it is finally ready to use. This is to ensure that the 
full saponification process has occurred. This takes anywhere between 24 to 48 hours after which time 
the soap is safe to use as 99% of pH changes happen in the first 48 hours. 

Like firewood, as the soap cures, most of the water used in the recipe formula evaporates out of it. 
Cured soap is harder, milder, and more “finished.” 

The properties of soaps (lather, creaminess, the feel of the soap & durability) usually improve with a 
longer cure time of between 3 to 6 weeks. 

Castile soaps (100% Olive oil) or similar soaps with high amounts of olive oil benefit from an even 
longer cure. Many soap-makers let castille soap cure for 6-8 months.  

As you become more experienced in your practical soap making activity, you’ll be 
able to compare a bar of soap that has cured for several months with one that has 
just cured a couple of weeks. You will be able to tell the difference! 

Depending on the formula, and especially the amount of water or wet ingredients 
used, it may take longer to obtain very hard soaps. 
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A Soapy History 

4500 years of soap alchemy 

We use it countless times a day, but we often take for granted a product 
which seems so simple.  

Soap has been around for over five thousand years and it’s one of our 
oldest inventions but, despite its very long history the art of traditional 
soap making really hasn’t changed in all that time… 

According to historians, soap appeared more than 4500 years ago. The Sumerians, 
a people of Mesopotamia, made it in the form of animal fat paste and potassium 
carbonate, just like the Egyptians, who allude to it in certain papyri. However it was 
not used for the personal hygiene but for whitening the hair, or rubbed onto the body to protect against 
skin diseases.  

Many other ancient civilisations also used early forms of soap. Soap got its name from an ancient 
Roman legend about Mount Sapo. Rain would wash down the mountain mixing with animal fat and 
ashes, resulting in a clay mixture found to make cleaning easier.  

By the 7th century, soap-making was an established art in Italy, Spain and France. These countries 
were early centres of soap manufacturing due to their ready supply of source ingredients, such as oil 
from olive trees.  

But after the fall of Rome in 467 AD, bathing habits declined in much of Europe leading to unsanitary 
conditions in the Middle Ages. The uncleanliness of that time contributed heavily to illness, including 
the Black Death, which occurred in the 14th century. 

Still there were areas of the medieval world where personal cleanliness remained important. Daily 
bathing was a common custom in Japan during the Middle Ages in Europe. And in Iceland, pools 
warmed with water from hot springs were popular gathering places on Saturday evenings. 

15th - 18th centuries 

The English began making soap during the 12th century. Commercial soap making began in the 
American colonies in 1600, but was for many years a household chore rather than a profession. 

At this same time, Egyptians, Tunisians and Persians traded soap, which remained a very expensive 
and luxurious product.  

Personal hygiene did not feature highly in the Middle Ages until Queen Elizabeth 1 started using a 
soap made from whale fat. Everyone started to follow suit except for the poor who suffered dreadfully 
due to the lack of whale fat and tallow available for their candles as it was all used for soap making. In 
other parts of Europe, goat's tallow and ashes from the beech tree and kelp were used. 
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It was not until the thirteenth century that the soap undergoes a revolution, the animal fat is replaced 
by olive oil, which makes the soap firmer. It's a Marseille soap SAVON DE MARSEILLE.  The first 
official Marseille soap maker appears in 1371 called Crescas Davin. 

In France, by the second half of the 15th century, the semi-industrialised professional manufacture of 
soap was concentrated in a few centres of Provence—Toulon, Hyères, and Marseille—which supplied 
the rest of France. In Marseilles, by 1525, production was concentrated in at least two factories, and 
soap production at Marseille tended to eclipse the other Provençal centres.  English manufacture 
tended to concentrate in London. 

Finer soaps were later produced in Europe from the 16th century, using 
vegetable oils (such as olive oil) as opposed to animal fats. Regulation was 
introduced in 1688 that forbid the use of any fatty substance other than olive 
oil. 

Many of these soaps are still produced, both industrially and by small-scale 
artisans. Castile soap is a popular example of the vegetable-only soaps 
derived from the oldest "white soap" of Italy. 

It was not until the 17th century that cleanliness and bathing started to come 
back into fashion in much of Europe, particularly in the wealthier areas and to 
support this upturn in demand for soap, two kinds of soaps emerged for 
different uses.  

 - White soap for silks, hairstylists, spinners, dyers, launderers and perfumers 
 - Marbled soap for the degreasing of wool, households and colonies.  

In 1783 a Swedish chemist Carl Scheele discovered a colourless odourless sweet oil that he called 
glycerin  from the greek word  “glykis” meaning sweet 

Industrially manufactured bar soaps became available in the late 18th century, as advertising 
campaigns in Europe and America promoted popular awareness of the relationship between 
cleanliness and health. 

19th century 

Well into the 19th century, soap was heavily taxed as a luxury item in several countries. When the tax 
was removed, soap became available to most people, and cleanliness standards across societies 
improved. 

A major step toward large-scale soap making occurred in 1791 when a French chemist, Nicholas 
Leblanc, patented a process for making soda ash from common salt. Soda ash is obtained from ashes 
and can be combined with fat to form soap. This discovery made soap-making one of America's 
fastest-growing industries by 1850, along with other advancements and development of power to 
operate factories. 

The chemistry of soap manufacturing stayed essentially the same until 1916. During World War I and 
again in World War II, there was a shortage of animal and vegetable fats and oils that were used in 
making soap. Chemists had to use other raw materials instead, which were “synthesised” into 
chemicals with similar properties.  These are what are known today as “detergents.” 
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Soap versus Detergent 

Detergent 
In modern times, the use of soap has become commonplace in industrialised nations due to a better 
understanding of the role of hygiene in reducing the population size of pathogenic microorganisms. 

Nowadays, most of what we think of as soap; the various shampoos, liquid soaps and washes we use, 
isn’t soap at all, but rather modern chemical detergents.  

It has become so common to call detergents “soap,” that most people would be confused if you asked 
for a “liquid hand detergent” when shopping.  

It is unlawful for industrially produced detergent products to be marketed as soap and these 
institutions have found canny ways to disguise their detergent products as beauty bars, beauty 
foaming bars … etc. After all, would you buy their product if labelled beauty detergent?   

Although both the soap and detergents perform same action, i.e. cleansing, there is a significant 
difference between them. 

Detergents are generally made from petroleum products with surfactants, foaming agents and alcohol 
being their primary constituent. To remove the disagreeable odour of these chemicals, detergents are 
heavily scented with cheap, synthetic and artificial fragrances.  

Detergents ingredients also include preservatives and antibacterial agents (to increase their shelf life) 
that make the detergents frequent causes of allergies and reactions. 

Soap 
True soaps are generally produced with natural products (soap and lye) and require very less energy 
in the manufacturing process. It is possible to make soaps without having leftover by-products, which 
tend to go to the landfill, and the soap, which flows down the drain while cleaning is biodegradable. 
These soaps have a pH of 9.5 to 10 (alkaline) that makes them effective cleansing agents and 
eliminates the requirement for harmful antibacterial chemicals and preservatives. 

However, some manufacturers use beef tallow (fat), in soap making, as this is an unused byproduct of 
meat processing, which can be obtained very cheaply. While saponified beef tallow can be used to 
make a satisfactory soap, there are some substances in tallow, which that do not saponify, and may 
cause acne and skin breakouts. 

Superior quality soaps are produced with oils, like - palm, castor, coconut, or olive oils, and retain the 
natural glycerin, rather removing it and selling it for profit, which bulk manufacturers generally do. 

Surfactants  
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Surface Active Agent  

The word SURFACTANT is an abbreviation of the words                                
SURFace  ACTive  AgeNT 

It is a fact that oil and water (the two major constituents of cold-
process soap making) cannot be combined together, unless another 
element is added.   

This element is the Surfactant and this changes the surface tension between the oil and the water, 
creating an emulsion that is highly charged with molecules that trap and lift dirt and grease away from 
the item to be cleaned.  

The functions of Surfactants  
Depending on their structure, surfactants can have different functions: 

•  detergent agent (or cleaner): ie able to remove impurities or dirt 
•  foaming agent: an interaction between water and air, this type of agent disperses a large 

volume of gas into a small volume of liquid auto generate foam and lather 
•  wetting agent: basically facilitates the wetting of a object to enable full water penetration into 

said object 
•  emulsifier: an emulsifier makes it possible to mix two immiscible liquids, for example water 

and oil, and thus to form an “emulsion". 
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Common name 
Latin name 

Commercial name

Origin Parts of the 
plant used

Concentration

Saponaire 
Saponaria officinalis 

Soap-wort

Northen Hemisphere  
Very common in France, over 

20 different scpeicies

Roots
5%

Vacaire 
Saponaria vaccaria 

Vaccaria 

Northern Hemisphere Seeds 1,3% per seed

L'Endod  
Phytolacca dodecandra L’Hér. 

Pokeweed

A plant from Africa that grows 
above 600 meters altitude on 
the high plateaus in Ethiopia.

Berries
?

Savonnier saponaire 
Sapindus saponaria 

Soap-berries 

Antilles, Central America, South 
America

Nuts and Tree 
Bark

?

Yucca spp. Central America Roots and 
leaves

?

Bois de Panama 
Quillaja saponaria 

Soap-bark

Chilli Tree bark
10%



•  conditioning agent: widely used in fabric and hair conditioners. However, if this agent isn’t 
effectively rinsed away from the hair or laundry, they often lead to enhanced skin irritation and 
over-conditioning of the hair. 

Synthetic Surfactants 
Overall, surfactants are synthetic, derived from petrochemicals that can cause irritation and allergies 
to the skin. 

They are hugely pollutant because they are do not  biodegrade and release chemical compounds 
sometimes more toxic than the initial product as they decompose. 

It is therefore better to choose surfactants made from plant raw materials such as coconut or 
rapeseed, sugars, amino acids, because they present less risk to health and the environment. 

Natural Surfactants and Saponins 
Found in more than 100 various plant families, saponins are a particular class of chemical 
compounds that normally foam when exposed to aqueous solutions.  

In nature and during cold-process saponification, surfactants are naturally created from the 
combination of fatty acids and sodium hydroxide. This process produces a fatty salt like substance  
called sodium which we know as soap.  

It is easy to determine the ingredients used to create a cold-process soap as the saponified oils used 
in the formulation are listed as “sodium” followed by the name of the oil saponified. e.g. Coconut 
oil will appear as sodium cocoate; Olive oil will appear as sodium oliveate and so on.  

The resulting soap is a natural surfactant, which biodegrades easily, does not harm the environment 
nor damages human health.  

Saponins are also natural surfactants that are found, in varying amounts, in many plants (either in the 
leaves of such a plant, or in the trunk of another or the fruits and seeds, the shells of the nuts , roots 
etc.). 

What is extremely interesting for the cold-process soap maker is that these saponary plants, 
(belonging essentially to the genus Saponaria  - Latin "sapo" which means soap) produce this soap 
like substance to protect them against insects and diseases (bacteria, fungi).  

Below is a table that shows a number of plants and trees that contain a high concentration of 
saponins: 
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Other natural saponins 
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Ivy 
Horse Chestnut 

Foxglove

Fern 
White Lily 

Christmas Rose 

Peas 
Haricots 

Chick peas

Saponaire 
Saponaria officinalis 

soap-wort

Vacaire 
Saponaria vaccaria 

Vacarria

L'Endod  
Phytolacca dodecandra 

L’Hér. 
Pokeweed

Savonnier saponaire 
Sapindus saponaria 

soap-berries

Yucca Bois de Panama 
Quillaja saponaria 

Soap-bark



The Queen of the Saponins - The soap nut 
 

Soap nuts are the shells of the fruit of the Sapindus Mukorossi tree that grows in the 
regions around the Himalayas. The concentration of saponins within these nuts is 
anywhere between 15 to 30%, by far the highest concentration of saponin found 
anywhere in the natural world. 

The shell is harvested from the ripe fruit, then dried and de-hulled to maximise the 
release of the famous plant saponin contained within. This de-hulled soap nut has 
very powerful foaming and washing properties when immersed in water.  

It is especially renown for its cleansing properties when used in the drum of the 
washing machine at around 30 ° C. Little wonder these small soap nuts deserve 
their reputation for being the most effective, 100% natural laundry product that 
easily biodegrades with out harm to animals and the environment leaving little 
or no pollution footprint on our plant. 

In cold-process saponification, to boost the cleansing and foaming power of a 
formula, soap nuts can also be used as a natural surfactant. It can be used as an 
addition, normally in powder form called Reetha. 

Rich in saponins and when used as an additive in the soap formula, this results in 
giving the finished soap elevated cleansing, purifying and foaming power and will 
help fight against against acne and dandruff. 

Spotlight on Fatty Acids 

Fatty acids in saponification 
In theory, it is possible to saponify all types of fatty acids (vegetable oils, vegetable butters, animal 
fats and floral and animal waxes), however the choice of fatty acids in your formula will greatly 
influence the appearance and properties of the soap: hardness, foaming power, softness on the 
skin ... 

Depending on their chemical structure (saturated or unsaturated, and length of the carbon chain: C12, 
C14 ...), fatty acids will provide different properties to the soap. 

Before investigating these properties further, in soap-making, it is important to understand the 
difference between saturated and unsaturated fatty acids. 

�12

The e m n-li nos  
h rot. My es fate 
 h Ao-zo r 



The difference between saturated and unsaturated 
Saturated fatty acids are solid at room temperature. 

When used in saponification, they give the soap durability, that is to say a hard soap with a long use 
life. For the soap-maker, it can be a little confusing as some fatty acids use the term “oil” in their 
name, such as coconut oil and others take the form of a “butter’, such as cocoa butter.  

The rule of thumb to determine whether you are using a saturated or unsaturated fat is that it is solid 
at an ambient room temperature 

 

To guarantee durability of your soap, it is advisable to use anywhere between 30 to 60% of saturated 
fats in your formula. This can be a combination of oils and butters and if incorporating beeswax, the 
recommended amount is maximum 3% of your overall formula. 

Be aware that saturated fatty acids can be drying to the skin when used in excessive quantities than 
those already stated. For example, there is the trend to use coconut oil directly on the skin to help 
calm and soothe irritated skin but many people report that their skin feels dry after use.  

Less fragile than unsaturated fatty acids, saturated fatty acids can tolerate the exothermic reaction 
achieved naturally as part of the saponification process.  During this process, heat naturally builds up 
to quite extreme temperatures which “cooks” the soap without the need for any other artificial heat 
source.  

Saturated fatty acids are found in produce derived from animals such as butter, cream, cheese, pork, 
beef, duck, goose, etc. or from trees, plants and vegetables such as coconut oil, palm oil, olive oil ..…
etc 
 
Unsaturated fatty acids are liquid at room temperature.  

In saponification, they are used for their highly nourishing and skin softening 
properties.  

You will find them in most liquid vegetable oils: Olive, Rapeseed, Apricot 
Kernel, Sunflower, Sweet Almond, Avocado, Cotton .. etc. 

This important distinction will help you understand the different types of ingredients 
available to create your own homemade soaps. 
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A brief guide to fatty acid properties in saponification 

The secret of a balanced soap formula 
When you have tested several recipes and learned to see the effect of different oils on the finished 
soap, you can experiment with more original recipes, but to begin, I recommend you to follow the 
following directions for your mixtures:  

•  48% SATURATED FATS: - Coconut oil or Babassu oil (30% in total) and 18% of other ”solid" 
fats like cocoa butter, shea butter, palm oils …etc. If using beeswax, do note that for novices, 
this is a tricky substance to work with as it has to achieve high heat to melt it and solidifies 
really quickly. Never exceed more than 1% of your  total oil quantity until you are more 
experienced. 

This combination will give the soap good lathering and cleansing properties as well as making the 
soap hard and durable.   

•  52% UNSATURATED FATS: - liquid vegetable oils such as olive oil, sunflower, rapeseed ... , 
which provide softness and properties on the skin. 

Fatty Acid Saturated 
or 

insaturated

Hardness Cleansing 
power

Abundance 
of Lather

Creaminess 
of lather

Skin 
softening

Examples

Lauric Saturated X X X Coconut oil, Babassu oil, Bay 
Laurel oil, Palm Kernel oil

Myristic Saturated X X X Murumuru Butter, Tacuma 
Butter, Monoi de Tahiti oil

Palmitic Saturated X X Palm oil, Cocoa Butter Any 
animal fat (tallow)

Stearic Saturated X X Shea butter, Mango butter, Illipe 
butter, Kokum butter, Soya oil, 

Huile de soja, Stearic acid

Ricinoleic Insaturated X X X Castor Oil

Oleic Insaturated X (*) X (*) Soap formules with more 
than 60% Olive Oil are 

extremely hard after curing and 
drying.


Olive oil, Apricot oil, Sweet 
almond oil, Argan Oil, 

Advocado oil

Linoleic Insaturated X Sesame oil, Cotton oil, 
Wheatgerm oil, Evening 

primrose oil,  Passion fruit oil, 
hemp oil


(Too expensive to use in large 
quantities - ideal for super-

fatting.)

Linolenic Insaturated X Kukui Oil, Flaxseed oil, Hemp 
oil, Rose Musk oil, (Too 

expensive to use in large 
quantities - ideal for super-

fatting.)
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Spotlight on…. 
 Cas il 
• Being rich in ricinoleic acid, it produces a very creamy and stable lather  
• It is preferably used at a level of 5 to 15% in the recipe formulation. 
• Higher usage percentages will tend to produce soft soaps than could go rancid quickly 
 
Oli  
• Despite being a fluid oil, Olive oil helps produce a very hard, long lasting soap when 

used at more than 60% of the overall recipe formula. It does take a very long time to 
cure and dry…anywhere up to 8 months is not unusual. 

• 100% olive soaps such as Castille Soap are highly sought after being renown as being 
super-soft on the skin.  

 
Joj Oi 
• It is a liquid wax  
• When saponified, no glycerin is produced 
• It provides a very poor lather and minimum cleansing power but its fatty acid structure is 

super conditioning for the skin 
• It has the advantage of being stable to oxidation. 
• It can be used in cold process saponification, provided it is limited to low doses (10%). 

Moulds 

The secrets to saving money 
As a novice soap-maker, the initial set-up costs can be quite expensive so 
anywhere that you can save some pennies is really going to help.  

You can also do your bit for the planet by saving and re-using cardboard 
boxes and tubes, plastic containers such as yoghurt pots, plastic milk 
bottles and so on. These all make excellent moulds to contain and shape 
your soap.  

You will need to line them with wax food grade paper or baking paper to 
enable the soap to de-mould easily. Those of you who are familiar with cake 
making may already have the techniques required to line various shaped tins; simply follow the same 
methods you use to do this to line your moulds.  

If you’ve no experience of lining cake tins, you will have been shown the methods to do so during your 
practical course.  

You can, of course, use silicone cake moulds but be aware that they will not hold their form once the 
soap has been poured into them. If you decide this is the way to go, you must never, ever re-use 
them for food purposes again. They must be consigned just for your soap making !! 

You can invest in professional soap-making moulds. These are expensive… but it is your choice. 

�15



When re-using cardboard boxes (square or rectangular), tubes and other items that you’ve recycled, 
you will need to determine the volume of your intended mould and convert this into a weight in grams.  

You need this information to help you in your formula design - you don’t want to make more soap than 
needed to fill your mould. Here’s how it’s done: 

Cardboard boxes - square or rectangular 

The can:  LET (c) x WIH (c) x HET (c) x 0.7 =  X ras 

e.g. A box with these measurements :17.78cms x 10.16cms x 7cms(*) x 0.7 = 885.15 grams 

(*) Note 7 cm is the recommended height of a soap as it will fit most people’s hand size. 

Therefore the quantity of oils required to fill the mould is 885 grams 

Une tube 
This calculation is a little more complex 

The can : LET(c) x RA(c) x RA(c) x i (3.14) x 0.7 =  X ras 

e.g. A tube with these measurements :12cms x 4cms x 4cms x 3.14 x 0.7 = 422.01 grammes 

Therefore the quantity of oils required to fill the mould is 422 grammes 
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Spotlight on Sodium Hydroxide 

The strong ALKALINE base 
Sodium hydroxide (Na-OH) is the alkaline agent that allows the transformation of oils into 
soap. You can buy it from good DIY stores or drugstores. 

Available in 2 forms SOLID (Pure) and PRE-DILUTED (Liquid). 

 

Attention ! 
Do not confuse sodium hydroxide with drain un-blockers, bicarbonate of soda, percarbonate of soda 
or similar - THEY ARE NOT THE SAME 

Before buying, always read the description and the label on the product - Look for 100% NaOH - if in 
doubt, ask the vendor 

Sodium Hydroxide is an extremely caustic product (very corrosive, causes severe burns) that should 
be handled with the utmost care. 

It should be noted that at the end of the saponification, after the cure period, all the sodium hydroxide 
will have reacted with the oils so that the finished soap contains not one single molecule of sodium 
hydroxide.  
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Saponification Values 

SAP values 
To ensure that the finished soap does not contain one tiny molecule of sodium hydroxide (the soap will 
be caustic and unusable if it does), it is important to exactly calculate the quantity of sodium hydroxide 
needed to saponify all the fatty acids in your formula. 

The principle is very simple. The saponification number of an oil indicates the weight of sodium 
hydroxide necessary for the saponification of one gram of a specific oil. Look at this example: 

 

 

The SAP value for coconut oil is 0,183. This means that it takes 0.183g of sodium hydroxide to 
saponify 1g of coconut oil. For 20g of coconut oil, the calculation is 0.183 x 20 grams = 3.66 grams 
of sodium hydroxide. 

For a recipe composed of 130g of different oils, this is the calculation you would do: 
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By adding together all the separate sodium hydroxide values results in a total weight for this recipe : 
5.49 + 8.8 + 1.25 + 5.4 = 20.94 grams of sodium hydroxide required to saponify the oils in this 
formula.  

Lye Discounting 

A Security Margin 
It is worth pointing out that your sodium hydroxide solution is also known as LYE, an American term 
for this solution.   

Lye discounting refers to a reduction in the amount of sodium hydroxide theoretically needed to 
saponify all the oils in our formula above, to ensure that the finished soap is not caustic. This is a 
security margin to compensate for any slight errors when weighing out ingredients as well as 
ensuring that the finished soap doesn’t contain a molecule of sodium hydroxide. 

For novice soap-makers, it is recommended that the total quantity of sodium hydroxide is reduced 
by 5%.  A higher reduction percentage will lead to a softer soap and beyond 12% could result in a 
very slimy soap soap that goes rancid quickly.  

To calculate our security margin is simple. Our example above shows that 20.94 grams of sodium 
hydroxide is needed for our formula.  

20.94 gr  x 95% = 19.9 g of sodium hydroxide  
OR 

20.94 gr  x 5% = 1.04 gr 
 20.94 - 1.04 = 19.9 g of sodium hydroxide 

Therefore, instead of 20.94 gr of sodium hydroxide being required for our formula, we only need 19.9g 
to saponify all the oils in our formula leaving 5% of the oils unsaponified and “free”. This element of 
“free” oils is also known as SUPER-FATTING. 

Recipe Formulation 

Liberating the beneficial properties of Fatty Acids  

The terms LYE DISCOUNTING and SUPER-FATTING are interchangeable. 
  
By calculating a 5% margin of security for your sodium hydroxide ingredient, you are in effect SUPER-
FATTING your formula by 5%. This means that 5% of the oils are “free” and unsaponified allowing the 
end user to benefit from all the wholesome goodness of the free fatty acids such as Vitamins A & E 
and other emollient and hydrating properties contain in the fatty acid molecular structure.  

Also liberated is the glycerine, a humectant that draws moisture from the air into the skin’s epidermis 
which then releases it to the skin’s surface to protect and hydrate.  
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The Security Margin method is one way to super-fat your soap. Another way is add a small percentage 
of additional oils into your formula on top of the 5% security margin.  This is done at a point during 
the fabrication called TRACE. (See chapter on Trace) 

This (these) additional oil(s) will remain unsaponified and is a great way to introduce plant oils that are 
extremely expensive or sensitive to extreme temperatures or from oils and butters that you want to 
particularly profit from their beneficial properties.   

Note that for this method, the total quantity of sodium hydroxide (19.9g for 130g of fatty acids) does 
not change 

Another reason to add more oils is to help with the dispersement of colourants such as micas, oxides 
and other mineral elements.  

Working our previous example formula further, 3% of luxury oils  (e.g. Shea Butter, Evening Primrose 
oil, Rose Musk oil …..) are to be added:   

Water quantity calculation 
In order to dilute the solid form of sodium hydroxide, a calculation is required to termine the quantity 
weight in grams 

To do this, the water quantity is calculated at 38% of the total weight of oils in the formula. This 
includes the weight of the additional oils to be used for super-fatting 

Our formula now contains 130g of oils + 3.9g extra oils to be used for super-fatting which gives us 
133.9g in total. Therefore, the calculation is 133.9 x 38% : = 50.88 g of water (weigh 50gr)   

IMPORTANT : When diluting sodium hydroxide always use heat resistant bowls such as pyrex, 
silicone, stainless steel (never use any other metal).  

When combining oils and sodium hydroxide, ALWAYS POUR THE SODIUM HYDROXIDE SOLUTION 
INTO THE OIL and not the other way round. 

Our formula now looks like this: 

Coconut Oil 30g

Palm Oil 50g

Castor Oil 10g

Olive Oil 40g

Sodium Hydroxide (NaOH) 19.9g Weigh 19g

Shea Butter  (2%) 2.6g Superfat

Evening primrose Oil (1%) 1.3g Superfat
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Fragrances 
All the calculations are nearly finished but it remains now to calculate the quantity of essential oils or 
cosmetic fragrance required for our formula. 

If using essential oils, it is recommended to use between 1 and 5% of the total fatty acid quantity, 
including your extra super-fatting oils in your formula. 

e.g. 133.9g fatty acids x 5% = 6.69gr essential oils (weigh 6g)…….  
       133.9g fatty acids x 3% = 4.01gr essential oils (weigh 4g)….. 

If using cosmetic fragrances, the percentage used is lower than that for essential oils and a 
recommended maximum is 3% of the total fatty acid quantity including your extra super-fatting oils in 
your formula 

e.g. 133.9g fatty acids x 3% = 4.01 cosmetic fragrance (weigh 4g) 

Our formula now looks like this: 

  

Coconut Oil 30g

Palm Oil 50g

Castor Oil 10g

Olive Oil 40g

Sodium Hydroxide (NaOH) 19.9g on pèse 19g

Shea Butter  (2%) 2.6g Superfat

Evening Primrose oil  (1%) 1.3g Superfat

Water 50g

Coconut Oil 30g

Palm oil 50g

Castor Oil 10g

Olive Oil 40g

Sodium Hydroxide (NaOH) 19.9g Weigh 19g

Shea Butter  (2%) 2.6g Super-fat

Evening Primrose oil (1%) 1.3g Super-fat

Water 50.88g 38% of 133.9g (base oils + super-fat oils)

Fragrance 4.01g Essential oils or cosmetic fragrance at 3% (base oils + 
super-fat oils)
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Additives 
Your formulation isn’t complete until you’ve decided upon your additives. Colourants. Exfoliants and 
other luxury items from nature’s panier should be expressed within your recipe.  

As a rule of thumb, if you are adding anything else except for colourants, use between 5 and 8% of 
the total fatty acid weight.  

There we have it - a completed formulated recipe ready for you to make !  

Coconut Oil 30g

Palm oil 50g

Castor Oil 10g

Olive Oil 40g

Sodium Hydroxide (NaOH) 19.9g Weigh 19g

Shea Butter  (2%) 2.6g Super-fat

Evening Primrose oil (1%) 1.3g Super-Fat

Water 50.88g 38% of 133.9g (base oils + super-fat oils)

Fragrance 4.01g Essential oils or cosmetic fragrance at 3% (base oils + 
super-fat oils)

Additives 2.08g e.g. Colourants i.e. clays, micas, oxides = 1-2% of TOTAL 
QUANTITY OF ALL INGREDIENTS = 208.68g
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Fatty Acid SAP Value Quantity 
required 
in grams

Weight of NaOH 
required in grams

Coconut Oil 70 g

Olive Oil 180g

TOTAL 250g 100% value 

Less Security Margin of 5% Lye 
discount/superfatting

Amount NaOH to weigh

Water quantity required at 38% 
total oil weight

Lavender essential oil Fragrance quantity required at 
3% total oil weight

Green Clay Colourant quantity at 2% total oil 
weight



Activity - SAP Values & Recipe Calculations 

Over to you ! 
Using the same principles as outlined in the previous section and using the SAP Value table below, 
calculate the recipes you will be making today. Note that the total weight of your fatty acids for 
recipe 1 is 250g and recipe 2 is 400g 

SAP VALUE TABLE 
RE 1 

Q1. What is the total weight of your soap?  

Q2. Green clay requires dispersement in water. How would you do this?  
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SAP VALUE TABLE 
RE 2 

Q1 - What is the total weight of your soap?  

Q2 - How will you use your additional super-fatting oils (Shea butter) ?  

Fatty Acid SAP 
Value

Quantity 
required in 
grams

Weight of NaOH 
required in grams

Coconut Oil 100 g

Palm Oil 140g

Sunflower Oil 160g

TOTAL 400g 100% value 

Less Security Margin of 5% Lye 
discount/

TOTAL Amount NaOH to weigh

Shea Butter TOTAL 3% Super-fat 

TOTAL Water quantity required at 38% 
total oil weight

Cosmetic 
Fragrance

TOTAL Fragrance quantity required at 3% 
total oil weight

Mica (any colour) TOTAL Colourant quantity required at 2% 
total oil weight
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Verify your results 
Yor fit ep ol ok  ti: 

Q1. What is the total weight of your soap? 392g  
(250g fatty acids +  35g NaOH + 95g water + 7g Fragrance + 5g Colourant) 

Q2. Green clay requires dispersement in water. How would you do this?  

Reserve some of the water quantity - you would use a lesser amount of water to dilute the NaOH 
e.g Reserve 10g and dilute NaOH with remaining 85g 

Fatty Acid SAP 
Value

Quantity 
required in 

grams

Weight of 
NaOH required 

in grams

Coconut Oil 0.183 70 g 12.81

Olive Oil 0.135 180g 24.3

TOTAL 250g 37.11 100% value

1.85 Less Security Margin of 5% Lye 
discount/superfatting

35.26  
(we 35 g)

Amount NaOH to weigh

95g Water quantity required at 38% total oil 
weight

Lavender 
Essential Oil

7g Fragrance quantity required at 3%

Green Clay 5g Colourant quantity required at 2% total 
oil weight
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Yor on ce h lo ke s 

Q1 - What is the total weight of your soap? 645.95g 
(400g fatty acids +  56.79g NaOH + 12g super-fat + 156.56g water + 12.36g Fragrance + 8.24g 
Colourant) 

Q2 - How will you use your additional super-fatting oils (Shea butter) ?  

Mica is a colourant that requires oil dilution to prepare it therefore the melted shea butter can be used 
for this 

Fatty Acid SAP Value Quantity 
required in 

grams

Weight of 
NaOH required 

in grams

Coconut Oil 0.183 100 g 18.3

Palm Oil 0.183 140g 19.88

Sunflower Oil 0.183 160g 21.6

TOTAL 400g 59.78 100% value 

2.99 Less Security Margin of 5% 
Lye discount/superfatting

56.79 Amount NaOH to weigh

Shea Butter 12g 3% Super-fat

156.56 Water quantity required at 
38% total oil weight

Cosmetic 
Fragrance (any)

12.36g Fragrance quantity required 
at 3% total oil weight

Mica (Any) 8.24g Colourant quantity required 
at 2% total oil weight
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Emulsion versus Trace  

What is “Trace”? 
One part of the process that seems to hugely affect novice soap-makers and their 
confidence is trace in cold process soap-making. Trace is often dubbed the “point of 
no return,” and is usually taught as a necessary part of the process. While trace in 
cold process soap-making is irreversible, it is not necessary for saponification to 
occur. 

Trace is the point where the oils and the sodium hydroxide solutions are mixed 
together to a point when the soap solution starts to thicken. There are various stages 
of Trace, each with its own unique benefits, and many novices are taught to mix until “light trace” is 
achieved. (see the chart below) 

     

  
What is far more important than achieving trace is to ensure that the oils and the sodium hydroxide 
solution are emulsified, that is to say, well combined with no trace of either solutions remaining 
visible.  You will know when this is achieved because the solution should be a) be devoid of any oil 
streaks and b) still be very runny and not yet begun to thicken. 

Once this is achieved, Trace starts to occur and is evidenced by the solution thickening slightly and 
when the head of the blender is lifted away, the run off falls back onto the surface of the solution, rests 
a split second before disappearing back into the solution.  

Il va rester une trace pendant quelques instants à la surface de la pâte à savon.  

LIT AC: Light trace is when there is no streaks of oil left in the raw soap mixture, and when the 
soap is the consistency of a thin cake batter, a barely thickened mixture. If you dip a spatula in lightly 
traced soap and trail it over the surface of the soap, it will sit on top of the surface of the soap for a 
second and then sink back into the mixture. Thin trace in cold process soap-making is typically ideal 
for any type of swirling, especially if you want to create thin wispy swirls. 

CAS to ED RA: These types of trace are further along the saponification process than 
light trace. The consistency of these two trace is similar to thicker cake batter, and is moderately thick. 
When you dip a spatula in medium traced soap and trail it over the surface, it will sit on top of the 
surface of the soap and not sink back in. These types of trace in cold process soap-making are ideal 
for creating thicker more structural swirling or for more structural support for other elements such as 
embeds. 
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TIK C : Thick trace is usually when soap-makers start to panic, but it’s a wonderful 
consistency to work with. Thick trace is more like a pudding or custard in consistency, and is difficult 
to pour. The soap holds its’ shape when manipulated. Thick trace is the perfect stage to create layers 
of soap that support one another, as well as creating texture on the top of a batch of soap. Rather 
than trying to pour thick traced soap, it’s better to scoop it with a spatula. 
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Additives……Colourants, Fragrances…etc 

Colourants, super-fats and other natural additives 
Adina p-fan t ux il 

Whilst it is recommended for novice soap-makers to stop blending at the 
emulsion stage, if you want to take full advantage of the beneficial properties 
of luxury oils such as Musk rose, Evening Primrose oils…. You will need to 
advance the saponification process through towards medium trace as, at this 
point, the saponification process at this stage is well advanced. This is the 
time to add these types of oils as it will not be consumed by the sodium 
hydroxide.  

If your formula requires superfatting at a percentage greater than 8, it is recommended that you also 
add a few drops of Vitamin E solution  (0.1 - 0.2%) or CO2 Rosemary extract (0.1 - 0.4%) at the time 
of medium trace to avoid rancidity and prolong the life of the soap. 

Diffr tes  Cors 

Minerals: mineral oxides, ochres, cosmetic micas, coloured clays…. 

Most minerals require pre-dispersing in a liquid oil. The oil used will increase 
the superfatting percentage in your formula so if you are looking to super-fat 
with a luxury oil as discussed above, then use the quantity of luxury oil in 
your formula to pre-disperse the mineral colourant(s).  

A word about titanium dioxide. Pure titanium dioxide is a fine, white powder 
that provides a bright, white pigment. It is use widely in cosmetics (an other 
industries) from sunscreens because of its natural UV protect to toothpastes 
for its whitening properties. It is a carcinogenic product when inhaled in its 
powdered state so great care must be used when using. There is much debate about titanium dioxide 
and it is for you to do your own research as to whether to use or not this product in your soap. 

For my part, Titanium Dioxide is not used in any soap produced for my business as there are other 
ways to achieve a white base for your soap.  Firstly, the colour of your fatty acids will influence the 
overall colour of the finished soap in its natural state. For example, if a high proportion of olive oil is 
used, you will achieve a yellowish to very pale green soap because of the natural colour of olive oil.  

The more “white” saturated fatty acids or  “clear” unsaturated fatty acids used in your recipe will tend 
to result in a whiter to creamy coloured soap base that generally will not influence the additional 
colourants introduced into your soap base.  

Having said all that, do note that other elements contained in your formula such as the sodium 
hydroxide, some essential oils and cosmetic fragrances with a strong vanilla base will each influence 
the overall finished colour of your soap.  
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Clays  

These require pre-dispersement in a little bit of water. You do not want to increase the water 
quantity in your formula so you will need to retain a small proportion of the water quantity calculated 
in your formula to dissolve the sodium hydroxide.  

Botanical extracts and powders, spices and other food products 

You don’t have to look further than your kitchen pantry to find natural colourants for your soap. 
Turmeric gives a lovely brick red/orange. Cocoa powder  provides an extensive palette of brown tones 
depending on the quantity used. Caramel powder will give a nice cappuccino colour and Spirulina a 
palette of dark greens.  

Solid chocolate (72%+) can be used in small quantities but remember that this is a fatty acid and as 
such is to be treated as an additional super-fat. 

Botanical extracts and powders such as Urucum will give you a bright orange; Hibiscus powder will 
result in a dark red/brown, Indigo powder a blue/greyish green, Iris Root powder a light coffee 
colour, Madder powder a lovely burgundy red, Alkanet root infused in oil a palette of purple to light 
violet tones. The list is extensive and the joy of soap-making is to discover and learn. It is 
recommended to test a little of your preferred colourant in a small quantity of sodium hydroxide 
solution to determine the final colour  

Some botanicals will require oil dilution (additional super-fat) others will require water dispersement. 
When you buy such products, usage instructions will be included so make sure you follow them to a 
tee!  

Coloured oils : the addition of Buriti oil, Wheat germ oil, Carrot macerate or Calendula 
oil will provide additional super-fatting while slightly colouring the soap with a yellow-
orange tone 

In the appendix section, you will find a colour wheel that provides a guide to colouring 
your soap naturally.  

Fragrances 
Essential oils have delicate molecular structures that are sensitive to heat (and light) . In 
saponification, a naturally occurring exothermic reaction builds the intensity of the heat to high 
temperatures, higher than those normally tolerated by essential oils. This heat can break down the 
molecular structure reducing the beneficial properties of the oil to virtually nil. The fragrance is also 
diminished and won’t hold up long in the finished soap. Essential oils that are particularly sensitive 
and volatile include chose with a citrus fragrance. 

Having said this, the essential oils that perform well in saponification and hold their fragrance are 
those with “bottom notes” such as Patchouli and Cedar. 

If you want to include a more volatile essential oil into your soap, then consider blending this with 
long-lasting base notes to “fix” their fragrance. Use between 1 and 5% of your the total quantity of 
fatty acids in your formula. 

�30



Long-lasting base notes: Patchouli, Vetiver, Cinnamon, Nutmeg, Clove, Atlas Cedar, Amyris 

Not : A co-pos ap t er  l or  befil opes  h 
ena l oned r-in  t es oted  h ec 

Cosmetic Fragrances are far cheaper than essential 

oils and their fragrances hold up really well in 
saponification and will normally give you good results. Most have a vanilla base which often 
accelerates Trace making it difficult for the novice to handle and manipulate the soap batter. Vanilla 
based fragrances can also dis-colour the final soap slightly towards a brown.  

Many reputable suppliers will have detailed descriptions about how the fragrance will behave in your 
soap such as whether or not it accelerates Trace, turns the soap brown, holds the fragrance well and 
for a long time….  More often, it is a question of practice and experimentation since much depends on 
your formula.  

When using, calculate between 2 and 3% of your total fatty acid quantities in your formula 

Note: if you adore the smell of cocoa butter or have fallen in love with the aroma of sesame oil and 
intend on using such fatty acids as part of your formula, be aware that it is highly likely these aromas 
will disappear during saponification.  
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Digital kitchen scales  and for smaller precise 
quantities, jewellery scales 

Several different sized bowls, cups and jugs 
in pyrex, heat resistant silicone or plastic or in 
stainless steel. 

2 speed electric hand blender in plastic or 
stainless steel

A selection of heat resistant spoons in 
difference sizes. Can be silicone, glass or 
stainless steel but NEVER wood as it 
withholds bacteria

Measuring cups in different sizes and smaller 
containers for colour mixing

Heat resistant thermometer - infra-red is best

Lab & Personal Protective Equipment- apron or lab 
coat, gloves, safety glasses, hairnet, face mask

Variety of different moulds, cardboard, silicone, 
perspex

Bottle of White Vinegar to mop up caustic burns and 
accidental spillages on skin

Paper towel, Plastic cling film

Your recipe and pen or pencil for note taking

Rubbing Alcohol aka Surgical Spirit, Isopropyl 
Alcohol



Other ingredients 

Honey, whether in liquid or powder form will accelerate trace and potentially dis-colour the soap 
brown. Furthermore, because of the high natural sugar content in honey, they will get really hot during 
saponification and often lead to volcano like eruptions and fissures being visible in the soap once in 
the mould. 

If you want to use this additive for its moisturising properties, once you’ve poured the soap mixture 
into the mould, pop it into the fridge for 24 hours to keep the temperature of the soap as low as 
possible. This doesn’t affect the saponification process.  

Oatmeal powder is ideal for very sensitive skin. If using, incorporate it at the time of the “medium 
trace" 

Milk: It is the current trend for milk soaps, especially donkey or mare’s milk. Milk in liquid form 
requires a completely different approach and as such, is reserved for a more advanced soap-maker. 
However, you can use milk powders. Add them in powdered form at the time of emulsion to ensure 
complete dispersement. Milks of all type not only boost the soap’s lather and skin nourishing and 
soothing properties but also improves the overall “feel” of the soap. Be aware that milk can dis-colour 
the soap brown. 

Exfoliants: Any seeds such as poppy, sesame, chia … cereals such as oat, wheat germ.…botanical 
powders such as almond, coconut, and hazelnut along with pumice stone in powder form will all turn 
your soap into a lovely exfoliating cleansing bar.  

Step-by-step guide to making soap 

1. Minimum equipment requirements 
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NEVER, EVER, EVER RE-USE SOAP MAKING EQUIPMENT FOR FOOD PREPARATION !            
Once used for making soap, it stays there for making soap !!



2. Hygiene & Sterilisation 
For ss:  
Sterilisation with alcohol (min 60 ° vol) is necessary. Always wear gloves.  
Soak a clean cloth or paper towel with isopropyl alcohol and rub it over your 
equipment and work 

For r ara (gas, alum  ce be):  
Sterilisation with boiling water is necessary. Always wear gloves.  

Pour water into a large saucepan and fully immerse your container or material to be sterilised. Bring to 
a boil and boil for at least 5 minutes. Carefully remove the container or material with a clean utensil 
(such as ice tongs, salad tongs, fork, or other heat-resistant tool) and a paper towel. Put it on a clean 
cloth and let it dry. 

3. Preparing the sodium hydroxide solution 
Into a heat resistant bowl, weight out the water quantity first. 

Into a separate container, weigh the pure solid sodium hydroxide quantity and add into 
the water. 

Never, ever do the reverse i.e add water to sodium hydroxide. This results in a 
mini volcano like “explosion”  

Once mixed, place the container with the solution in a safe place away from children, 
animals and where it can be accidentally knocked or spilled.  

4. Preparing the Fatty Acids 
Saponification relies on liquid substances being combined, therefore should your 
formula contain any hard fats such as cocoa butter, palm oil etc, it is necessary 
to melt them before combining them with the remaining unsaturated liquid fats in 
your formula 

Weigh out all hard fats quantities and combine into one heat-proof or microwave 
safe bowl. 

Using a bain-marie or Microwave at 50% power, melt all the saturated “hard” fats 
shown in your formula.  These fats should look transparent once melted. 

Weigh out the remaining liquid oils shown in your formula and combine these  togethers with the 
melted hard fats. 

Let the oils cool down to a temperature that falls between 35-50°C. 

This is a good time to prepare your additives…colourants, fragrances …etc ! (see section 6 
“Additives” in this chapter 
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5. Adding the sodium hydroxide solution to the melted oils. 
Much is made of “temperature control” when soap-making. Many soap-makers are extremely 
obsessed with ensuring that the temperatures of their sodium hydroxide solution and that of their 
melted oils is roughly the same.  

The general rule of thumb is to combine your sodium hydroxide solution with your melted oils at a 
temperature between 35 and 50 degrees C. However, there are some anomalies and this depends on 
your formula. 

If your formula contains a high combined percentage of saturated “hard: fats such as cocoa butter, 
beeswax, palm oil … etc, aim for a higher temperature of between 45 - 55 degrees C. This will ensure 
that the mixture doesn’t start to re-solidify.   

When waxes are used in the formula such as beeswax, aim for 55 degrees C as these substances 
begin to re-solidify very quickly at temperatures below 55 degrees C 

Not:  

A hi tra (45-55 ° C) wi cer he niti, an h nel ro a r 
ta. On e t ha, to h a par (bed 60 ° C) ca r he si (wih s a 
"cu" ast). 

Cho a w pere (35 to 40 ° C) in  fow ce, if  ful ow: 

• If o e div h acat  "ta" li ne, so sel o r agc 

• To ce ml an ws at ir  it ha t fi f  hi  al t 
i t et a dn 

Met: 

Pour the lye solution into the oils slowly and begin to mix with your electric blender until it begins to 
resemble light custard. 

This is the emulsion state when both the lye and oils are fully combined and no oil streaks remain 
visible. It has not reached Trace yet (see section on Trace) and, for the novice, it is preferable to stop 
blending at this point.   

If you desire a thicker mixture, keep blending slowly as over-blending will accelerate trace to a point 
that it becomes extremely thick.  

If you choose to go beyond the emulsion state, think about a) temperature and the effect that will have 
on your Trace and b) the ratio of saturated to unsaturated fats in your formula as this too will affect 
your trace.  
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6. Additives…colourants, super-fats and other additives 
At Emulsion or very light trace, add in your prepared additives such as fragrance, colourants, 
exfoliants. For more information on preparing these elements, see the topic on Additives. 
 

7.  Pour the soap mixture into your mould 

To eliminate any air bubbles that might have built up in your mixture, lightly tap the 
Ould onto your work surface. This will also help distribute the soap mixture evenly 
in the mould. 

Evidence of air bubbles in the finished soap appear as small holes or tiny pin-
pricks and whilst not dangerous, it detracts from the aesthetics of the finished 
soap.  

8. Insulation 
 
Insulation is simply to cover your mould with a towel or blanket for example, having 
first placed a plastic food-grade film on your soaps beforehand to keep them warm.  

An alternative to blankets and towels is to either place the mould (covered in 
plastic food-grade film) into an oven that is OFF or an empty cooler to retain as 
much natural heat build up as possible resulting through the exothermic reaction 
during saponification. 

When using large volume moulds or when you’ve used milk or honey products as 
additives, you need to eliminate the heat build-up as much as possible by not 
insulating with blankets, towels, or via the oven or cooler methods.  You may even 
need to pop these type of soap into the fridge to regulate the heat.  

Keep an eye on you soap during these critical 24 hours and make notes on what actions you take. If 
you notice the surface of the soap begin to crack open, take action. Experience will allow you to build 
a personal database for future reference.  

When using professional grade moulds that hold around 1kg of soap, it will be rare that the 
temperature increase will cause any issues.  Don’t  forget that the rise in temperature allows for 
optimal saponification to occur. 

Let the soaps harden for 24 to 48 hours in their moulds out of the reach of children and pets. 

�35



9.  De-moulding  
Depending upon your formula (high quantity of unsaturated fatty acids) your soap may be 
very soft after the saponification process has finished. To de-mould, tip the mould upside-
down and gently encourage the soap away from the mould using light pressure at the 
base.  

Once de-moulded, use a sharp knife to cut into bars of the desired size.  If your soap is 
very soft, wet the knife before each slice.  

Place your soap onto a grill, similar to a wire cooling rack used to cake baking, then 
place in a dry but well ventilated area  to cure for a minimum period of 4 weeks.  
 
Gel s 
After de-moulding your soap, you may sometimes notice a dark circle within the main 
body of the soap. 
  
Whilst not dangerous, it is aesthetically unpleasing. This has occurred due to a number 
of factors such as the combination of fatty acids used in your formula, along with the 
quantity of water used.  

It is possible to place the soap into an oven at 130 degrees F for 30 minutes to 
encourage the saponification process to restart.  This is an advanced technique that 
won’t be further explored on this course. 

10. The cure period 

This “cure” period is vital to producing a good soap. Not only does this period of time 
ensure that the full saponification process has terminated, but it also helps harden and 
dry out the soap.   

Your formula will also affect the cure and drying period. If your formula has a higher 
proportion of unsaturated fats than saturated fats and/or contains “wet” additives such 
as aloe vera gel, then you will need a longer drying time to achieve a hard soap.  

Formula with 100% Olive Oil will often take 6 to 8 months to dry, cure and harden ! 

The cure period allows for the soap properties …lather, texture, hardness… to improve and the longer 
the cure, the better the soap. 

11. Cleaning Up 
The best way to clean up after a soap-making session is to leave all your dirty equipment and utensils 
somewhere safe, away from pets and children. Put them in a black bin bag, for example and leave 
them for 24 hours.  The residue on your equipment etc. will saponify into soap over this period which 
makes for cleaning up easy !  You won’t need any detergent, simply use the soap that has formed as 
your cleaning agent and I guarantee that your hands will feel nice and soft afterwards.  
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Gifting Your Soap 
So, you’ve made this wonderful soap that you want to proudly gift to friends and family. And why not, 

since you’ve made it with love and care.  

There are strict EU regulations concerning the manufacture and sale of cosmetic products which 
includes soap and whilst you know that legally, you cannot sell your soap (risking a prison sentence 
of 2 years or a 30,000 euro fine if you do !), the rules around gifting are vague.  
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Some interpretations suggest that under no circumstances can you gift your soap whilst others 
suggest you can. The reasons for this grey area are that professional soap makers are duty bound by 
law to disclose all ingredients used, along with any allergens present in essential oils and cosmetic 
fragrances by way of a product label or information sheet, clearly displayed at the point of sale.  

A word about allergens. Not everything that is natural is good for you. Essential oils contain many 
chemical compounds that are skin sensitisers such as Linalool, Geraniol, Citronellol, Citral. There is a 
published list of 26 compounds that are known sensitisers that must be disclosed on labels where an 
essential oil or cosmetic fragrance chemical make-up contains one or more of any of these 26 
compounds.  

This begs the question then that, when gifting your soap, whether or not you should create a label in 
accordance with the recommendations above.  

In my opinion, you should since you really don’t want your loved ones, who may be sensitive to certain 
compounds, complaining to you (and others) that your soap isn’t good.  

Packaging your Soap for Gifting 
There are many ways to present your soap, the only barriers to how you can is the limit of your own 
creative imagination. 

Food grade wax paper, pretty fabrics, bags, boxes, vintage papers, ribbons and bows, lace and much 
more.. the ideas are endless. Do a quick internet search and you’ll be astounded at what you see 
presented by others in the soap making community.  

Whatever you choose to do, enjoy creating ! 

Appendices 
1. Natural Colourant Wheel 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2. Soap-making Terms 

Absolute A concentrated, highly-aromatic oily mixture extracted from plants by way of 
solvent extraction

Alkali A compound (known as a base) with a pH greater than 7. Sodium hydroxide is 
an alkali as is Potassium Hydroxide, an alkali used in liquid soap making

Allergen A substance that can cause an allergic reaction in one individual but have no 
negative effect on another

Anhydrous A substance that does not contain water

Antibacterial A substance that has the ability to fight bacteria effectively

Antioxidant Any substance that slows of prevents oxidation in other substances. When the 
term is used in relation to soap making, it means that an antioxidant will help the 
soap from going rancid

Antiseptic Substances that are applied to the skin to reduce the possibility of infection. 
Isopropyl Alcohol is an antiseptic helping to eliminate and prevent spread of 
bacteria in relation to your work surfaces, equipment and utensils.

Aromatherapy The use of selected fragrant substances to affect or alter a person’s mood or 
behaviour

Aromatic Having a strong pleasant odour

Attar A perfume or essential oil obtained from flowers or petals, Also known as OTTO 
and is usually very expensive

Base The alkali used in soap making. Sodium hydroxide and Potassium hydroxide are 
bases

Botanical Of or relating to plants or plant life

Carrier Oil Any liquid plant based oil used to dilute essential oils for use on the skin

Castille Soap A 100% Olive Oil soap named for. Region in Spain from where it originated

Caustic Soda Sodium hydroxide is another name for caustic soda. It is the alkali (base) used in 
cold-process soap making

Cold Process A simple method of soap making that only requires heat to melt the oils. No 
cooking is involved
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Cosmetic grade Ingredients that are approved for use in cosmetics like soap, bath and body 
products and make-up. These ingredients are often available in higher more 
expensive grades

CP Acronym for cold process soap making

CPHP Acronym for crock pot hot process. Soap is brought to trace and then cooked 
until neutral in a crock pot

Cure Refers to the time period between making the soap and its use.   Cold process 
soap should be left for 4 - 6 weeks before it is used during which time the soap 
becomes mild and the saponification process completes

D&C Abbreviation for Drug and Cosmetic. Designates approved for use in drug and 
cosmetic products.  You can buy some soap colourants  - D&C D&C Violet No 2 
(insoluble pigment) (ci60725)

Deoderise To remove a scent from a product. Many oils and fats used to make soap have a 
natural odour  and some of them are deodorised before sale. This is beneficial 
when making scented soaps to keep the fragrance true.

Detergent A synthetic, organic liquid or water-soluble cleansing substance that acts similarly 
to soap but is made from chemical compounds rather than oils, fats and sodium 
hydroxide (or potassium hydroxide in the case of liquid soap)

Discount Lye To reduce or use less of the sodium hydroxide to give a margin of security to 
ensure that the finished soap is not caustic

Discount Water To reduce or use less water to dissolve the sodium hydroxide. Soap makers 
discount the water quantity percentage from 38% to anything between 30 to 
36% to produce a harder bar of soap that is cured and ready to use within 4 
weeks, 2 weeks less than the normal cure period.

DOS The abbreviation for Dreaded Orange Spots which can occur in soap with a 
high percentage of oils that are prone to go rancid quickly. Looks like small beige 
spots.

Embeds Pieces of soap that are embedded into the soap batter to give additional 
interest and texture.

Emollient A substance used to soften and smooth the skin. Vegetable oils and glycerin are 
emollients that help the skin to retain its moisture

Emulsifying wax A special wax that is used to combine incompatible substances like oil and water 
into a blended product like a lotion

Emulsion A blend of substances that are normally not mixable
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Essential Oil A volatile oil that has been obtained from a plant or tree for its scent, flavour or 
therapeutic properties

Exfoliant An ingredient added to soap that is intended to remove dead skin cells and dirt 
from the skin surface

Expeller pressed A mechanical method for extracting oil from plant material.  The botanical 
material is squeezed under high pressure to remove its oils

Extract A substance extracted from a plant by way of distillation, pressure or solvents 
containing its essence in concentrated form

F,D&C Abbreviation for Food, Drug & Cosmetics designates that a substance is 
approved for use in food, drug or cosmetic products in USA

Fats Used in cold process soap making to denote that a fatty substance is solid at 
room temperature. i.e. cocoa butter, coconut oil, shea butter, animal fats. Fats are 
usually classed as saturated. 

Fatty acids Chains of carbon, oxygen and hydrogen compounds found in fats ad oils. They 
can be saturated or unsaturated. Fatty acid properties influence the final quality 
of the finished soap.

Fixatives Substances used to anchor a fragrance or essential oil to slow the process of 
evaporation

Flash point The lowest temperature at which the vapour of a combustible liquid can be made 
to ignite

Fragrance oil Synthetic imitations of essential oils and other scents. Many include natural 
components despite them being labelled as synthetic. 

Gel stage Once the soap mixture has been poured into the mould, the soap begins to heat 
up from deep within the centre to the external edges. If the soap is properly 
insulated and allowed to heat up enough, it will undergo a change. It will 
become translucent. The choice of whether to gel or not is each soap makers 
personal choice. It is not obligatory to put soap through the gel stage.

Glycerin A thick, sticky clear substance created during the saponification process. Hand 
made cold process and hot process soap retain their glycerin whereas it is 
extracted in commercially produced soap

Glycerin soap Transparent soap made in a similar manner to hot process soaps that also contain 
glycerin, alcohol and sugar.

Hot process A method of soap making that requires external heat to speed up the process of 
saponification

HP Acronym for hot process soap making
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Humectant A substance that attracts and aids absorption of moisture into the skin

Hydrogenated 
Oil

Unsaturated oils with hydrogen added to solidify the oils to make them more 
resistant to spoilage.

Hydro-sol Fragrant water left over from the steam distillation process of essential oil 
manufacture. Commonly known as floral water

INCI name

Infusion Similar process to making tea. Botanical matters are steeped in water or oil for a 
length of time to extract its beneficial properties

Insoluable A substance that is capable of being dissolved. Fats and oils are insoluble in 
water

Insulation 

Isopropyl 
Alcohol

Also know as Rubbing alcohol or Surgical Spirit, this is a simple, colourless 
synthetic alcohol used in soap making to disinfect and sterilise soap making 
equipment to kill bacteria, fungus and viruses as well as to help prevent the 
formation of soda ash on newly made soap. The term rubbing denotes that the 
alcohol must not be consumed.

KOH The molecular formula for Potassium Hydroxide

Lard Fat that has been rendered from pigs

Litmus paper A strip of paper containing a mixture of water soluble dyes that is used to 
indicate the pH (acidix or alkaline) level of the substance being tested

Lye Another name for Sodium Hydroxide. Lye is an old cleaning product and an 
old word too. It comes from the Old English léag, which isrelated to the root for 
"wash" in our word lather. 

Lye discount To reduce or use less of the sodium hydroxide to give a margin of security to 
ensure that the finished soap is not caustic
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M & P Refers to Melt and Pour soap bases, commercially made composed of fatty acids, 
glycerin, and other natural & synthetic ingredients. The base is produced through 
the “saponification” process, which involves mixing fats and an alkali. Often used 
by soap makers, both for large scale (commercial) and small scale (domestic, 
artisanal) manufacture. 
The soap base is cut into small chunks and melted to liquid state before adding 
colourants, fragrances and other additives. A great safe introduction to soap 
making for beginners and children as no caustic compound such as sodium 
hydroxide is required to be handled. Due to its high glycerin content, the soap is 
liable to sweat. It is possible for the soap maker to produce their own M&P base 
using the hot process method. 

Melting point The temperature at which a solid substance melts  i.e fats such as coconut oil 

Milled soap A commercial process that removes the glycerin from the soap, forms it into 
pellets, adds fragrance and presses the soap into shape.

MSDS Abbreviation for Material Safety Data Sheet. A document containing data 
relating to the properties of a particular substance such as a fragrance that is 
intended to provide workers and emergency personnel with procedures for 
handling or working with that substance in a safe manner

NaOH The molecular formula for Sodium Hydroxide

Natural A material that does not contain any synthetic products

Nutrient In soap making, a substance that contains properties that are beneficial to the 
skin

OHP Acronym for Oven hot process soap making that uses the oven as the heat 
source

Organic A substance that at one time was alive and has not had any chemicals or 
synthetic materials introduced to it

pH The measurement of the acidity or alkalinity of a solution. A substance with a pH 
value greater than 7 (alkaline) are bases, less than 7 (acidic) are acids with 7 
being neutral

Photo-sensitisers Substances that can cause the skin to be more prone to sunburn when exposed to 
sunlight

Potassium 
Hydroxide

The alkali (base) used in liquid soap making. Also known as Caustic Potash

Preservative A natural or synthetic chemical that is added to products to prevent 
decomposition by microbial growth
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Rancidity Having an unpleasant, stale smell as through decomposition, especially of fats 
and oils

Re-batching An artisan soap maker can handmill (see milling) soap by grating it up, adding a 
small amount of liquid and applying heat until it reaches a translucent stage at 
which time the fragrance is added and the soup is moulded

Refined Oils Fats and oils that have had impurities filtered out

Rendered Beef fat that has been heated and melted down to remove all impurities is said to 
have been “rendered”

Ricing A term used to describe a situation whereby a fragrance oil reacts with your base 
oils and produces little rice shaped grains in your soap batter. It will resemble rice 
pudding. To avoid this when using an untried fragrance, do not discount the 
water in your recipe and warm the fragrance oil whilst still in its bottle in a warm 
water bath before using it. For untried fragrances, experiment with a recipe that 
uses about 100g of oils and fats.

Room 
temperature 
method

A soap making method similar to the cold process method that instead of using 
heat to melt fats (e.g coconut oil), the hot lye solution is used instead. No 
thermometers or external heat sources are required. 

RTCP Acronym for Room temperature cold process  soap making. The fats and 
oils are at room temperature when the lye solution is added

Rubbing Alcohol See entry for Isopropyl Alcohol

SAP Values An numerical figure that represents the number of milligrams of potassium 
hydroxide or sodium hydroxide required to saponify 1 gram of fat or oil.

Saponification Saponification is the chemical reaction between an alkali (base) and a fat or oil 
to form soap

Saturated Fatty 
Acids

Saturated fats are solid at room temperature such as Coconut Oil and Palm Oil. 
These types of oils contain Lauric Acid, Myristic Acid, Palmitic Acid and 
Stearic Acid. They are likely to make a harder and higher-lather cleansing 
soap bar.

Seize A rapid solidifying of the soap mixture whilst still in the soap pan and before 
moulding. Usually caused by high amounts of stearic or palmitic acid, waxes or 
by some fragrance and essential oils. The substance become very unworkable 
and it is often difficult for the soap maker to rescue their soap. If this occurs, a 
good option is to re-batch
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Separation Occurs in cold process soap making in a couple of ways - immediately adding 
your fragrance or essential oils, the mixture splits and separates resulting in an 
apple-sauce like consistency. It can also happen in the soap mould if pouring 
before true trace has been achieved. This will look like a layer of liquid oil on top 
of the soap. 

Soap The result of a chemical reaction between an alkali and fats and oils. If the soap 
isn’t made with sodium or potassium hydroxide, it isn’t soap; it is a detergent

Soap on a stick A truly bad case of soap seizure whilst trying to stir

Soda ash A powdery white residue that sometimes forms on the surface of the soap. Cab 
de drying to the skin but is easily removed either by wiping with a damp cloth or 
using a hand steamer to steam it off.

Soluble Capable of being dissolved or liquified

Solvent 
extraction

The process used to separate botanical matter from essential oils using solvents

Steam distillation The process used to separate botanical matter from essential oils using steam 

Super-fatted The excess oils left unsaponified in the finished soap. These oils contribute to the 
moisturising properties of the finished soap

Surfactant A substance (like soap) that when dissolved in water lowers the surface tension of 
the water and increases the solubility of organic compounds. They may be 
synthetic or natural and help to remove dirt and grease.

Surgical Spirit See entry for Isopropyl Alcohol

Synthetic A substance made from non-natural or chemical processes

Tallow The fatty tissue or suet of animals (horse, cow, sheep, duck, geese)

Tocopherols Any group of closely related, fat soluble alcohols that are types of vitamin E

Trace The point in soap making where the mixed lye solution and oils have combined to 
a thicker substance than Emulsion and when drizzled across the surface of the 
mixture, a trail is left

Unsaponifiables The portion of oils that do not participate in the saponification process and 
remain in their natural state in their finished product
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Unsaturated 
Fatty Acids

Unsaturated fats are liquid at room temperature such as Olive Oil and Sunflower 
Oil. These types of oils contain Ricinoleic Acid, Oleic Acid, Linoleic Acid and 
Linolenic Acid. They are likely to make a highly conditioning soap bar and 
contribute to make the soap less hard. 

Vegan Not containing any animal parts or ingredients produced by animals

Viscocity How runny and fluid a substance is likely to flow; honey is more viscous than 
water

Volatile Oils Oils that evaporate quickly.
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3. Properties of Other Fatty Acids used in Soap-Making 

Fatty Acid Saturated 
Unsaturated

Properties Formula 
% 

Notes

Argan Unsaturated Stable rich creamy 
bubbly lather

5-10% Golden liquid used in soap for its antioxidant nutrients. 
Contributes to the cleansing, conditioning and hardness 
properties of finished soap

Coconut Saturated Abundant lather, large 
fluffy bubbles. Hard bar, 
highly cleansing. White 
colour

15-50% High amounts of coconut can be drying to the skin but 
you could increase the superfat % to counteract the 
drying effect. When used at 100% of the formula, it 
creates a wonderful stain remover. 

Palm Kernel Saturated Similar to coconut oil. 
Large fluffy bubbles, 
highly cleansing but 
milder than coconut

15-30% Not to be confused with Palm oil - this oil is derived 
from the fruit of the palm tree. Good replacement for 
animal fats. If formula requires 20% coconut oil, try 
using 10% coconut, 10% palm kernel

Olive Unsaturated Slippery lather, no 
bubbles, low cleansing

25-80% A very mild and nourishing soap ideal for babies and 
those with sensitive skin. Soft on de-moulding but a 
long cure delivers a hard bar

Lard Saturated Stable lather, hard bar. 
White in colour

25-50% 100% lard soap with no super-fat makes a great laundry 
soap

Tallow (beef) Saturated Stable lather, hard bar. 
White in colour

25-50% Can use pig, duck, chicken tallow - 100% lard soap 
with no super-fat makes a great laundry soap

Babassu Saturated Similar to coconut but 
less drying effect. Highly 
cleansing. White colour

15-30% Great replacement for coconut oil for those sensitive to 
coconut oil

Palm Oil Saturated Stable lather, hard long 
lasting bar

25-50% Great replacement for lard and tallow. If using, check 
provenance and origin to mitigate environmental 
concerns around production

Cocoa 
Butter

Saturated Stable lather, hard bar. 
Yellow in colour in 
natural state

5-80% The rich chocolatey aroma of cocoa butter is unlikely to 
remain in the finished soap.

Shea Butter Saturated Stable lather, medium 
hard bar, long lasting

5-20% Same as above - experiment using unto 60% of shea 
butter in your formula

Castor oil Unsaturated Suspends the lather 
created by the coconut 
oil

5-10% Can increase percentage of formula if making a 
shampoo or shave bar. 
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4. Triglycerides 

The Alchemy 
Triglyceride is an ester formed from glycerol and three fatty acid groups.  

Triglycerides are the main constituents of natural fats and oils. 

Saponification is a process by which triglycerides are reacted with sodium or potassium hydroxide to 
produce glycerol and a fatty acid salt, called "soap."  

The triglycerides are most often animal fats or vegetable oils. When sodium hydroxide is used, a hard 
soap is produced. Using potassium hydroxide results in a soft soap useful for making liquid soap. 

5. Spotlight on Water quantities for sodium hydroxide 
dilution 
If you use a commercial sodium hydroxide solution (concentration between 30 and 35%), do not add 
water, the sodium hydroxide is already diluted in an appropriate amount of water. 

>> If you use sodium hydroxide in solid form (pure), it is necessary to dilute it in water. Use 
demineralised water, especially if your water is hard. The normal percentage of water to use is 38% of 
the total quantity of fatty acids in your recipe. However, you can use less or more but, as seen from 
the table below, the effects of reduced or increased water quantities will effect the saponification 
process 

Apricot 
kernel

Unsaturated Medium lather, mild 
cleansing

5-12% Great replacement for some of the olive oil quantity in 
formula. Reduces the green/yellow tones of olive oil

Advocado Unsaturated Medium lather, mild 
cleansing

5-20% High in vitamin E and other vitamins and minerals - 
helps to reduce rancidity in highly super-fatted formula. 
Great replacement for some of the olive oil quantity in 
formula.

Jojoba Unsaturated Stabilises and suspends 
lather

5-8% Liquid wax that can eradicate lather when used in 
greater percentages with formula

Sunflower Unsaturated Medium lather, mild 
cleansing

5-30% High in vitamin E and other vitamins and minerals - 
helps to reduce rancidity in highly super-fatted formula 
when used in greater quantities. 

Grapeseed Unsaturated Medium lather, mild 
cleansing

5-12% Non greasy oil - adds silkiness

Almond Unsaturated Medium lather, mild 
cleansing

5-30% Non greasy oil - adds silkiness. High vitamin E content - 
ideal for problem skin

Fatty Acid Saturated 
Unsaturated

Properties Formula 
% 

Notes

Reduced % Increased %
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As a novice,  I recommend you stick to 38% of water to total weight of fatty acids. By all means, 
experiment further starting with an increased amount of water (43%) and note your findings before 
moving to reduce the water quantity to around 30% when you are more experienced in controlling the 
saponification process. 

If your recipe is very rich in saturated fatty acids (Coconut, Babassu), the soap paste will tend to 
thicken quickly, so choose preferably a high amount of water (43%) to keep the batter more fluid to 
allow you time to create your soap-art. 

6. Controlling temperature in saponification 
1. Add together (saponify) your melted fatty acids and your sodium hydroxide solution when each 
registers a temperature between 35 and 50 ° C, or up to 55 ° C in some cases. 

2. Choose a higher temperature (45-55 ° C) in the following cases: 
- if your formula is rich in saturated fatty acids (butters, solid oils), to prevent the mixture from seizing 

and getting to hard tow rod with too quickly 
- if you use wax (beeswax, jojoba, rose) in your formula, saponify at around 55 ° C 
- if your formula is a small quantity of around 100g - this is because these lower quantity formulas 

will be less likely to heat up in the mould. 

3. A high temperature (45-55 ° C) will accelerate the saponification, and thus generally promote a 
rapid trace. On the other hand, too high a temperature (beyond 60 ° C) can seperate and curdle the 
emulsion (the sodium hydroxide solution and fatty acid mix) 

4. Choose a low temperature (35 to 40 ° C) in the following cases, if the formula allows: 

Speed of Trace The saponification is faster and the soap batter thickens 
quicker i.e. trace appears quick irrespective of the % of 
saturated to unsaturated fat in the recipe(

Trace will take a longer time to achieve 
within the soap batter

Adding additives The soap batter can become quite thick quickly, therefore 
you will need to work quick when adding the additives Be 
aware also that some additives can further accelerate the 
trace)

A higher water quantity allows more time to 
add additives and incorporate them evenly.

Additives that contain 
water such as milks, 
fruit and vegetable 
juices….

Allows you to add more "wet" ingredient at the end of 
saponification.

Avoid adding too many "wet" ingredients at 
the end of saponification because the soap 
may contain too much water (and will require 
a very long drying time).

Creation of artistic 
effects

To create marbling  and swirling or other effects, you will 
need to work fast. On the other hand, it will be easy to 
create "whipped cream" effects on the top of the soaps 
with the thickened soap batter

This leaves time to separate the soap batter 
into several differently coloured parts to 
achieve some lovely marbling effects.

Temperature control Tendency to increase in temperature during the gel phase 
once the soap batter is in the mould

The rise in temperature is generally less 
strong.

Gel phase (see section 
on Gel phase)

A "gel phase" is less frequently observed in formulas with 
little water.

Formulas with more water pass more often 
go through the complete gel phase

Drying time Reduced drying time (except where a large quantity of 
ingredients containing water is added at trace)

Longer drying time required 8 week +

Résultat If the amount of water used is very low and no "wet" 
ingredients are added, the soap may be too dry, and tend 
to crack.

The soap will retain a softer texture
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- if you use additives that accelerate the "trace" like honey, some essential oils or fragrances 
- to create marbling that requires a fluid soap batter that remains fluid enough for a long time 

The hec at 

The saponification reaction is exothermic, i.e., it produces heat. The soap batter will therefore rise in 
temperature during mixing and after pouring into your mould. 

It is difficult to predict the rise in temperature because it depends on your formula…the fatty acids 
used, the amount of water, the initial temperature of the mixture, the temperature of the room, any 
additives (the addition of milk, honey, or certain fragrances can provoke a rise in temperature), the 
size of the mould (the soap will heat up more in a mould of large volume than in an individual mould 
where the heat will be dissipated), the insulation….. 

A rise in temperature is normal and is not to be feared (increase of 10 to 30 ° C maximum). 

Inuto  

Once you’ve poured the soap batter into the mould, you should insulate them to keep the heat in. 
Firstly, cover the top of the mould with a plastic food grade film, them cover with a towel or blanketto 
keep them warm. If necessary, place them in a thermally insulated area (eg an oven that is off or an 
empty cooler) so as to keep as much heat as possible during saponification. This will accelerate the 
saponification reaction. 

In certain specific cases, it may be advisable not to insulate the moulds too much, or even to cool 
them to avoid too much temperature rise. This will be the case if you notice a very strong rise in 
temperature, which can occur in large-volume moulds and with certain milk or honey soaps. You may 
see cracks and fissures appearing on the surface of the soap and this is when you need to take action 
to cool them down. A fridge works well. Experience will allow you to build a personal database. 

In individual or medium-sized moulds of around 1kg, the increase in temperature will rarely be very 
strong. Don’t forget that the temperature rise promotes a good saponification,  

7. Trouble-shooting 

I think my soap is caustic! 
Caustic means corrosive, which causes burns. The sodium hydroxide used to make the soap is a very 
caustic product. A caustic soap is a soap where some of the sodium hydroxide remains in the finished 
soap. The pH of the soap will then be too high (above 10) and the soap will be irritating on the skin, 
even corrosive. 

How  cos a ti p: 

In use: a caustic soap will have a slippery touch that does not rinse off well, and it will be low 
foaming. If you notice tingling, irritation or redness on your hands during or after use, it is also likely 
that the soap is caustic. 
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At its pH: a natural soap naturally has a basic pH, of the order of 9-10. A soap with a higher pH 
(11-14) is caustic. 

Visually: If your soap has areas containing white crystals, or pockets full of aqueous liquid, it is very 
likely that it is caustic and that these areas contain undiluted sodium hydroxide crystals. 

Posl as : 

Soap too new: did you respect the minimum 4 weeks of cure? Even so, the first thing to try if your 
soap seems caustic is to wait a few more weeks. It may just need a longer cure time to complete the 
saponification process. 

Too much soda: are you sure that your formula calculations are correct? Have you stuck to the rules 
of 5% security margin plus an addition super-fatting of around 3%? Are you 100% sure that you 
incorporated all the ingredients as per your formula? Have you weighed the sodium hydroxide 
accurately? 

Ad-hoc blending: did you use an electric mixer to mix your soap batter? It is possible to mix the soap 
by hand but it takes much longer and is really difficult to achieve a well mixed solution 

Soap poured too early: if the soap batter is poured before having reached"trace", it can partially 
phase out and lead to an inhomogeneous saponification. 

Wha h I do  y o s at? 

Never ever use a caustic soap on your skin or hair. You must discard it or you can grate your caustic 
soap and use the flakes for laundry. 

If you have calculated your formula correctly, included all your ingredients and followed the soap 
making procedure, you’re soap won’t be caustic.  

Problems with the process: SOS, it does not happen as 

expected ... 
I do  bev "ta": 
If your recipe is correct and you use an electric mixer, the mixture normally thickens fairly quickly and 
the moment of the "trace" is reached in 5 to 15 minutes. Remember that a higher percentage of 
saturated fats to unsaturated fats in your formula will achieve trace quicker than a formula with a 
higher percentage of unsaturated fats to saturated fats. 

If trace doesn’t appear after 30 minutes, you have a problem: check your ingredients - did you forget 
to add the sodium hydroxide? - did you calculate a sufficient amount of sodium hydroxide for the fatty 
acids contained in your formula? -,was the temperature in the recommended range when you 
incorporated your sodium hydroxide solution into your fatty acids? (30-50 ° C). 
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The te ce tk / sofies y ik: 

It could be that the temperatures of your fatty acids and / or of your sodium hydroxide solution is too 
low and your saturated fatty acids are beginning to solidify. 

To avoid this, saponify between 35 ° C and 50 ° C preferably (or up to at 55 ° C if your formula 
contains wax). Review your formula, it may contain too many saturated fatty acids (butters, coconut 
oils, palm, babassu, stearic acid, wax). If your oily mixture has partially solidified when adding the 
sodium hydroxide solution, you may see a false "trace". Continue mixing for a long time to 
homogenise well and be sure that the saponification is well advanced before pouring your soap batter 
into the mould. 

If "trace" appeared too quickly: some oily mixtures will thicken and arrive at " trace" faster than others. 
High temperature can also accelerate trace. The addition of certain additives (certain essential oils or 
fragrances for example) can also accelerate the thickening. This is not a big deal, but you may find it 
difficult to incorporate your additions evenly. In addition, your soap may be more difficult to pour into 
the moulds. 

The mixture becomes lumpy  

The temperature of either the fatty acids and/or the sodium hydroxide solution was probably too high 
when incorporated together. Observe the range 35-50 ° C. 
   

The soap paste heats up very hard in the moulds: 
This is normal, the saponification process is an exothermic reaction.  If the temperature really goes up 
a lot, do not insulate your moulds, which will allow the heat to dissipate. 

The soap paste has a slightly translucent gelatinous appearance 

when poured into the moulds: 
This is the "gel phase", it is not a problem  :-) 
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8. Aesthetic and textural problems 
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Problem Possible causes What to do How to avoid the same problem next 
time

Soap that is too 
soft or softening 
very quickly

• Insufficient cure time 
• Too high super-fat 

percentage 
• Poor balance of fatty 

acides in formula (not 
enough saturated fatty 
acids) 

• Too much water or too 
much liquid added at the 
end of the preparation

Try leaving the soap to dry for 
a few more weeks

Review your recipe: 
• if total super-fat was greater than 10%, 

decrease it. 
• increase the proportion of butters or "solid" oils 

(coconut, copra, babassu) in your recipe. 
• Decrease the proportion of wet ingredients 

added at the time of the trace. 
• reduce the amount of water to dissolve the 

sodium hydroxide (staying within the 
recommended range).

"soda ash" (sodium 
carbonate): sometimes 
forms during saponification 
when the sodium hydroxide 
comes into contact with 
ambient aire

• This is purely aesthetic - 
this layer is not dangerous 
and will go away with the 
first use. 

• Scrape or remove the white 
layer with a "peeler" for 
example or by rubbing with 
a damp cloth.

• Cover your moulds with a clear film to avoid 
contact of fresh soap with air. 

• Keep your soap in the moulds under the 
plastic film for longer (2-3 days).

Incomplete colour, 
with pinprick 
points

Poorly dispersed colourant Use it normally, it's just an 
aesthetic problem.

Pre-disperse your colourants in a little oil or 
water (depending on type of colourant) to 
remove lumps. Homogenise well with the blender 
after adding.

Uneven color, with 
unwanted patterns 
or shades

• Gel phase 
• Fragrance poorly 

dispersed
Use it normally, it's just an 
aesthetic problem.

• Pre-disperse your fragrances in a little oil 
(extra fat) and warm it slightly 

• See section on gel phase

Inhomogeneous 
aspect

• The soap batter was 
poured into the moulds 
before reaching "trace". 

• The soap batter cooled 
too quickly after pouring 
into the moulds.

Discard the soap - it is 
caustic

• Wait until the soap batter has thickened 
enough (average trace) before pouring it into 
the moulds. 

• Keep your moulds warm by insulating with 
towels and blankets

The finished soap 
has cracks inside

• If the cracks contain 
white crystals or are 
caustic: too much sodium 
hydroxide used for 
formula 

• If the cracks are not 
caustic: caused by 
violent gel phase and 
great variations in 
temperatures.

• Caustic cracks: throw away 
the soap. 

• Cracking due to 
temperature variations: 
only aesthetic problem.

• Check your recipe and the amount of sodium 
hydroxide. Ensure sufficient water used to 
dissolve all the soda  

• If you notice a very strong rise in temperature 
do not insulate the moulds.

Bubbles or holes 
containing an 
aqueous liquid or 
white crystals

Too much sodium 
hydroxide or poorly mixed

Discard the soap - it is 
caustic

• Check your recipe and re-calculate the amount 
of sodium hydroxide required 

• Use an electric mixer to make your soaps.

!  
The soap has a 
fine covering of 
white to greyish 
powder
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• The soap batter was 
already very thick when it 
was poured 

• Air bubbles appeared 
when mixing

If these bubbles contain only 
air, it is only an aesthetic 
problem.

• Pour the soap batter into the moulds before it 
is too thick, tap your moulds on the work 
surface to remove the bubbles. 

• Use an electric mixer (not a whisk) and ensure 
the foot of the blender remains at the bottom 
of the container to avoid a build up of air

The soap oozes oil 
slicks

• Partial gel phase Too 
much super-fat 

• Poor blending of oils

• Check that the soap is not 
caustic. 

• If this is not the case, the 
soap can be used but may 
be too soft / melt quickly / 
become rancid more easily.

• Achieve a thicker soap trace. 
• If total super-fat was above 10%, reduce it 
• Add the additional super-fat before the soap 

batter becomes too thick and blend well with 
the mixer

Orange spots 
appear on the soap 
after a while

Rancid
These are just a few localised 
spots, you can remove them 
with a knife tip and use your 
soap normally.

• Store your soaps in a well-ventilated area, 
away from light and heat. 

• Avoid using vegetable oils that are sensitive to 
oxidation, especially when used as super-fat 

• Reduce super-fat % if it is high. 
• Add an antioxidant (vitamin E, CO2 extract of 

Rosemary). 
• Avoid use of fresh vegetable and fruit juices

Air pockets and 
holes 

!



9. Suppliers 

UK 
The Soap Kitchen is the leading DIY soap making supplier in the UK and Europe. They stock an 
unrivalled selection of ingredients for soap making, toiletry and cosmetic making as well as candle 
making supplies. 
World wide delivery available. Small and large quantities available 

https://www.thesoapkitchen.eu/ 

Just-a-soap is a great supplier of soap making raw materials for the home crafter and small business. 
Their range isn’t as great as that of THE SOAP KITCHEN, but none-the-less, you’ll find most 
ingredients available 
https://justasoap.co.uk 

FRANCE 
Paris based Aroma-zone, offers the soap-maker a diverse range of natural products. From essential 
oils, unusual botanical powders and extracts to luxurious oils and natural fragrances, you’ll find most 
of their products are organic. Great for the hobby soap-maker as most products are sold in small 
quantities at reasonable prices. Delivery is free throughout France for orders over 35 euros. Well 
worth a look!  
https://www.aroma-zone.com 

Atelier Cosmétique Bio are a good source for organic essential oils, infusions and floral waters. Only 
available in small quantities.  
https://www.atelier-cosmetic-bio.com  

Bilby & Co offer a wide range of fatty acids, essential oils and other useful raw materials for soap 
making . Small quantities to suit the home-crafter 
http://www.bilby-co.com/ 

Folies des Senteurs offer the hobbyist a good range of soap making materials and equipment. 
Worthy of note is the range of unusual moulds offer for embeds (small inclusions in the soap)  
https://www.lafoliedessenteurs.com 

TMI Savonnerie is aimed at the more professional soap maker but it is possible as a hobbyist to 
purchase after setting up an account. The site is a bit of a pain to use and delivery can be slow 
https://www.tmilasavonnerie-shop.com/ 
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NETHERLANDS 
Youwish is an excellent supplier of cosmétique fragrances, especially of the American brand 
BRAMBLE BERRY. These fragrances are superb and my personal favourite and are the only place to 
my knowledge that one can buy this brand in Europe. Site is available in an English version. 
https://youwish.nl 

There are many more suppliers to choose from. Do your own research to find your favourites.  

And Finally…. 

Tripadvisor 
I really hope that you have enjoyed the course and that you find this 
technical guide an inspiration and constant companion as you progress 
through your soap making adventure. 

Word-of-mouth is the best publicity for a small business such as mine and 
I’d be truly grateful if you would take a few moments to jot your comments 
down at Tripadvisor.  Do not worry if you don’t have a Tripadvisor account.   

With your permission, you will shortly receive an email from Tripadvisor instigated by myself, to help 
you submit your comments and feedback.   

I thank you in advance for taking the time to review your experience.  

Your VIP Status 
Congratulations! You are now a VIP member of my on-line soap-making community. This means that 
you have exclusive access to a protected area on my website that is designed just for you. From 
recipes, tutorials and downloads to other exciting information and news, you can access this 
information by using the following password: 

 soapmajik 

When your cursor hovers over the Zone VIP tab on my main website menu, a sub-menu will drop 
down. Select the section you want and you’ll be asked to input the above password, all in lower-case. 
Make a note of this password and keep it safe and please don’t share it with anyone else without my 
prior permission.  Thank you 
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Let’s stay in touch ! 
Don’t forget to send me photographs of your soap once you’ve de-moulded and cut them at home.  

From time to time, I will send you a Newsletter with recipes and techniques for you to try and I hope 
that you’ll find this interesting.  You can unsubscribe at any time. 

Finally, here’s all the ways you can get in touch with me 
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Facebook 
hp://w.faok.co/arihne/ 

Instagram 
hp://w.ing.co/arihne/ 

Twitter 
hp://tit.co/SavriCu 

Mon Site 
w.arihne.f 

Ma Boutique ETSY 
hp://w.et.co/so/SavriCal?
re=ser-paf-mav 

https://www.facebook.com/airmeithsavonnerie/
https://www.etsy.com/shop/SavonneriedeCaylus?ref=seller-platform-mcnav
https://www.etsy.com/shop/SavonneriedeCaylus?ref=seller-platform-mcnav
https://www.facebook.com/airmeithsavonnerie/
https://www.etsy.com/shop/SavonneriedeCaylus?ref=seller-platform-mcnav
https://www.etsy.com/shop/SavonneriedeCaylus?ref=seller-platform-mcnav


Other Courses with Jacqueline 
Visit my website for more information - www.airmeithsavonnerie.co.uk 
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