Creating Organic Soap

Proposal by Cyndi Norman

Tikvah Organic Soap, Petaluma, CA

cyndi@tikvah.com

Goal:

This proposal aims to create standards for Organic Soap.  I request that the members of the Personal Care Taskforce review my proposal and vote on it either at Expo West in March 2004 or at OTA's conference in May 2004, or via a timely email vote.

Background:

Soap is a cleaning material created by the mixture of oil (vegetable or animal fat) and a strong base (alkaline substance).  This process is called saponification.  The base used is almost always lye, which comes in two forms.  Sodium hydroxide (NaOH) is used to produce bar soap.  Potassium hydroxide (KOH) is used to produce liquid soap.  There is no lye in finished soap; saponification transforms it into soap.

Saponification happens with contact.  No special processes are needed.  The lye must be in solution (usually water) and the lye/oil mixture is stirred (manually or with machinery) to ensure that the contact is total.  At this point the soap can be poured into molds (or stored if liquid soap); saponification continues over several days.  Or external heat (usually less than 250 degrees F) can be applied so that saponification takes a couple of hours and is complete before molding or storing.

Large soapmaking companies may use methods different from the ones I describe.  But the basic chemistry is the same.  My examples will be for the methods my company uses to make soap; slightly larger-scale versions of how hobbyists make soap at home.

What is Lye?:

Soap's history may be as long as several millennia.  Recipes for soap exist from about 1000 years ago.  Soap-like materials (using oil and ash) have been made for at least 5000 years, although they do not seem to have been used for cleaning.  (You can find a good history at http://cavemanchemistry.com/cavebook/chsoap.html)
Lye's original source was wood ash (containing potassium carbonate).  Potassium carbonate plus water and lime (calcium oxide, made by heating limestone) produces potassium hydroxide (caustic potash). Marine plant (including seaweed) ash produces sodium carbonate (soda ash) which can be used to make sodium hydroxide (caustic soda).  In practice, all ashes have some of both.  If you use potash or soda ash and don't add lime it won't be nearly as strong, but you can still make soap.

Wood or marine ash lye could be Organic but it is not commercially produced.  It also is not standardized.  Using ash for soapmaking means never knowing if your batch will be too oily or too harsh; a situation that could never work for professional soapmakers.  Nor is this method particularly sustainable.  It takes a lot of burnt material to get a small amount of ash, and at best, the ash would be 20% potash or soda ash.  1000 pounds of beech wood yields only 1 pound of potash.  1000 pounds of dry kelp yield at most 2 pounds of soda.  Imagine the smoke and particulate matter surrounding just one lye factory.
There are two modern methods of making lye.  The one almost universally used is to take salt water (sodium salt or potassium salt, depending on the desired result) and run electricity through it.  This is called the chlor-alkali process or the electrolytic process.  Although it sounds fairly benign, it has many environmental problems.  Another byproduct of this method is chlorine, a decidedly non-Organic substance.  For every 80 pounds of sodium hydroxide produced, the chlor-alkali process produces 71 pounds of chlorine.

Sodium hydroxide (but not potassium hydroxide) can also be made by the natural or trona process.  You start with trona (the mined mineral that baking soda comes from, sodium sesquicarbonate, a 50/50 mixture of sodium carbonate and sodium bicarbonate, which can be separated with carbon dioxide) and either heat it (sodium carbonate plus heat and water makes sodium hydroxide and carbon dioxide) or add lime (sodium carbonate plus calcium oxide makes sodium hydroxide and calcium carbonate).  This method is commercially viable but not as cheap as the chlor-alkali process.  

I did an extensive search for trona-derived lye a couple of years ago.  The only company in the US that makes it is FMC and they do not sell it in quantities less than thousands of tons, nor do they have distributors that carry it.  No foreign company that I could find had trona-derived lye for sale.

Trona-produced lye is the most environmentally friendly alternative.  There is no chlorine byproduct, no burning tons of biomass, and the heat needed could come from co-generation or waste heat from another process.  As chlorine needs dwindle, the alkali industry needs to change.  Unfortunately, there do not exist substantial deposits of potassium carbonate so potassium hydroxide still needs to be made via the chlor-alkali process (or from wood ash).

Chlor-alkali process lye is not truly compatible with the spirit of Organic.  Trona-derived lye would be, and we should do all we can to encourage its availability.  Nevertheless, the USDA has recognized lye (both NaOH and KOH)--regardless of manufacturing method--as an allowed ingredient and processing aid in Organic products.  If we wished to limit the use of lye in personal care products to avoid the chlor-alkali process, we would need to revise the current National List which permits all forms of lye in Organic food. 

Can Soap Currently Be Labeled Organic?:

The presence of lye (either NaOH or KOH) in soap is allowed by the current USDA Organic rules.  In order to label soap Organic it needs to meet several criteria: a certain percentage of the non-water/non-salt ingredients need to be Organic, the processing methods need to meet with USDA approval, and no disallowed additives can be used.  For standard methods of soapmaking, with careful attention to ingredients, the only issue at stake here is percentage of organic ingredients (I defer to existing rules, as well as new ones being formulated by this Taskforce, for other things that may render a product non-Organic).

In the current rules, developed for food, lye is allowed but it must be counted as part of the non-organic portion of the product.  Let's look at an example from one of Tikvah's actual soap recipes (all measurements are by weight):

Olive Oil 212 oz

Water 80 oz

NaOH 26.5 oz

The olive oil in this case is certified organic and the water meets USDA Organic standards.  Under current rules, the water is discounted and we look to see what percentage of remaining ingredients are Organic.  In this example, the percentage of Organic ingredients is 89%.  Therefore, this product can be labeled as "made with organic ingredients" but not as "Organic."

Can We Make Organic Soap?:

Under existing rules, there are three ways we could alter the recipe to achieve the needed 95% Organic ingredients: 1) We can use less lye or more oil; 2) we can add other ingredients; 3) or we can swap out the water for an Organic liquid.  Let's look at each of these in turn.

1) Saponification requires careful measuring and proportions.  Each oil has a different saponification number and amounts must be measured with precise equipment.  Cleaning soaps and some soap bases which are used as ingredients in other products are made by using the exact amount of lye needed to saponify the oil.  Body soaps are "superfatted," which means that more oil than is needed is added to the soap to keep it from being harsh.  Common rates of superfatting range from 5 to 8%.  Some soapmakers go up to 15% or even 20% superfatting but this can result in early spoilage for the product and is far more oily than most consumers desire.  The example above is superfatted at approximately 6.75%, a normal amount.

To lower the amount of lye to the point where the percentage of oil would be just over 95%, we could only use 11 oz of lye.  This represents superfatting of over 60%.  The product would be an oily mess with no resemblance to a bar of soap.  This approach is clearly unacceptable.

2) Adding other ingredients to increase the total Organic percentage would work if the end product is to be something other than pure soap.  The amount of extra ingredients needed would be very large.  I can imagine body care or cleaning products that might fit into this category.  They would not be soap and so this approach is also not a solution.

3) Another possible way out of this dilemma is to somehow get the water used to put the lye into solution to count as an Organic ingredient.  This is possible by swapping something like juice or milk for the water, as long as the substitute liquid were Organic.  In the above example, a recipe consisting of olive oil, lye, and apple juice would be 92% Organic, not quite enough for the standard.  But liquid soap made with and then diluted with an Organic liquid instead of water would easily surpass 95%.  

The real problem with this approach is that it assumes that soap made with water is somehow less Organic than soap made with juice or milk.  In fact, there is little difference.  Most of the weight of the extra Organic ingredients is water anyhow (much of which evaporates during manufacture and curing) and the percentage of oil to lye to liquid doesn't change at all.  It would be unreasonable to force soapmakers to add unwanted ingredients to their soap when water is the standard liquid used.

Why Do We Want Organic Soap?:

Many other products don't meet the 95% standard and get labeled as "made with Organic ingredients."  This is a reasonable option for manufacturers who can not source more Organic ingredients or for products that contain a lot of non-agricultural ingredients.  So why do I make the argument that soap should be treated differently?

Soap is special.  The Food and Drug Administration has long regarded soap outside its purview--unless the manufacturer makes cosmetic-style claims for it, soap is not considered a cosmetic and is not regulated as such.

There is no substitute for soap.  Detergents make a synthetic approximation, and herbs or minerals can provide some similar functions, but there really is no getting around the universal need for soap.  Soap has been part of the Western product base for many centuries.

"Made with Organic ingredients" is not equivalent to "Organic."  The "made with" category does not allow the use of the USDA seal or the word "Organic" on the packaging (outside of the "made with" section, the ingredient list, or the product name).  Marketing for a "made with" product would not be able to promote the product as Organic.

More importantly, "made with" is far more lenient than Organic.  Consumers who seek out Organic products want actual Organic products, not just ones with a few Organic ingredients.  They want assurance the product meets certain expectations.  If I go out of my way to source all Organic ingredients and I produce a soap that meets every requirement, I don't want it competing on the shelf with products made by companies who only bothered to source a handful of ingredients as Organic and who continue to use unnatural substances, such as preservatives, that may be allowed in "made with" products.

It is impossible to produce a soap where the lye is less than 5% of the non-water weight of the product.  It is not a choice soapmakers make in our commitment to organics, it is simply a constraint of the product.  Without a change in the labeling rules, there will be no Organic soap.

How Can Soap Be Labeled Organic?

There are several ways we could amend the existing Organic food rules to allow for Organic soap.

1) Count NaOH and KOH as processing aids.

2) Treat NaOH and KOH as exemptions, similar to how the rules treat salt (NaCl).

3) Count the product of saponification as itself Organic in the same percentage as the oils themselves.

4) Create a separate category (which can be done as a single paragraph in the rules) for Organic Soap.

Counting lye as a processing aid is the route the Soil Association (UK Organics) seems to be going (unpublished rule but appears to be followed in this way by the inspectors).  Existing USDA NOP rules about processing aids would not really fit the use of lye to make soap though.  The sample rule included below isn't specific but, presumably, the details would be important to certifiers. 

I would want a provision that, even if all the other ingredients are Organic, the end product of the soap can not be labeled 100% Organic.  The ingredients aside from water, salt, or lye must be at least 95% Organic to achieve the label Organic and at least 70% Organic to achieve the label Made with Organic Ingredients.  There would not be a way to have 100% Organic Soap.

I am open to other restrictions, if they help people feel more comfortable with the changes.  These could include things such as requiring the word "Soap" after the word "Organic"; limiting the provision only to end products that are themselves soap (as opposed to products containing soap, or other products containing lye); or disallowing Organic labeling for products that do not make the 70% threshold when counting the weight of the lye.  
Conclusion:

I ask that we adopt the following wording (or an alternative after discussion) for our own internal standards and that we submit it to the USDA for consideration as an amendment to the National List (along with other items we plan to submit).

Under 205.605 -- Nonagricultural (nonorganic) substances allowed as ingredients in or on processed products labeled as "organic" or "made with organic (specified ingredients or food groups(s))."  Could be under (a) Nonsynthetics allowed or (b)  Synthetics allowed, depending which method of production is used to obtain the lye, but the current listings for sodium hydroxide and potassium hydroxide are under (b)  Synthetics allowed.

Saponified products may be labeled as "organic" if at least 95% of the ingredients (excluding water, salt, sodium hydroxide, and potassium hydroxide) are organic and no disallowed processes or ingredients are used.  Saponified products may be labeled as "made with organic (specified ingredients)" if at least 70% of the ingredients (excluding water, salt, sodium hydroxide, and potassium hydroxide) are organic and no disallowed processes or ingredients are used.  Saponified products may not be labeled as "100% organic" regardless of the composition of ingredients.

