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 According to 21 CFR 172.480(a), the food additive silicon dioxide is manufactured by 
vapor phase hydrolysis or by other means. 
 According to 21 CFR 182.1711, silica aerogel is finely powdered microcellular silica 
foam having a minimum silica content of 89.5 percent. 
 U.S. Patent 3,872,217 (1975) describes a vapor phase hydrolysis process for forming 
substantially spherical, silica-containing hydrogels, by feeding a dilute mineral acid to the 
upstream end of a continuous-flow mixing zone; adding sodium or potassium silicate to said 
dilute acid at various points distributed along the downstream path of said dilute acid at 
temperatures of from 5°C to 45°C, the dilute acid and the silicate being fed to the mixing 
zone in such an amount that the silica hydrosol formed in the mixing zone reaches a pH of 
from 5 to 10; and spraying said silica hydrosol into a gaseous medium to form droplets of 
hydrosol which solidify to a spherical silica hydrogel while freely falling. 
 
6. A summary of previous reviews of the substance (being petitioned for removal). 
 The TAP Reviews of Silicon Dioxide (September 1996) and Colloidal Silica (October 
1995) are attached as Appendices 1 and 2.  
 
7. EPA, FDA, and State regulatory authority registrations (of the substance being 
petitioned for removal). 
 The primary regulatory citation for the food additive silicon dioxide is 21 CFR 
172.480(a). The primary regulatory citation for the food additive silica aerogel is 21 CFR 
182.1711. These two sections of the regulations are attached as Appendices 3 and 4, 
respectively. 
 
8. Chemical Abstract Service (CAS) numbers (of the substance being petitioned for 
removal). 
 Silicon dioxide is the chemical name for sand as well as for the very fine particles sold 
as anti-caking agents. The following table shows the multiple CAS numbers found in a 
search for “silicon dioxide.” 
 

Name CAS Number 
Silicon dioxide 60676-86-0 
Silicon dioxide 14808-60-7 
Silicon dioxide 7631-86-9 
Fumed silicon dioxide 112945-52-5 
Colloidal silicon dioxide 112945-52-5 
Silicon dioxide fume 69012-64-2 
Colloidal silicon dioxide 7631-86-9 
Crystalline silicon dioxide, tridymite 15468-32-3 
Crystalline silicon dioxide 14808-60-7 
Crystalline silicon dioxide, cristobalite 14464-46-1 
 
  
 

A search for “silica” yields a similar plethora of CAS numbers, most of which are the 
same as those found for silicon dioxide. 
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Name CAS Number 
Silica 14808-60-7 
Silica 7631-86-9 
Silica amorphous, diatomaceous earth (>1% crystalline silica) 61790-53-2 
Silica flour (powdered crystalline silica) 14808-60-7 
Synthetic amorphous silica, fumed 112945-52-5 
Silica, amorphous, fumed, crystal-free 112945-52-5 
Silica, amorphous fumed 112945-52-5 
Silica, amorphous 112945-52-5 
Silica (non Silicon dioxide -specific name) 112945-52-5 
Pyrogenic silica 112945-52-5 
Pyrogenic colloidal silica 112945-52-5 
 
9. Physical properties and chemical mode of action (of the substance being petitioned 
for removal). 
 
(a) chemical interactions with other substances:  
 Silicon dioxide is relatively inert chemically. Forms of silicon dioxide found in nature 
are sand, diatomaceous earth, and a natural component of rice hulls. 
 
(b) toxicity and environmental persistence: 
 Silicon dioxide of small particle size may cause irritation and adverse health effects on 
the skin (eyes) and lungs (silicosis).  See the MSDS for silicon dioxide in the TAP Reviews 
(Appendices 1 and 2). Silicosis is a chronic disease of the lungs that is caused by the 
inhalation of silica dust over long period of time. 
 Silicon dioxide persists in the environment: consider the common soil component 
sand. However, adverse effects of silicon dioxide are related to very small particle size, and 
primarily airborne silicon dioxide. 
 
(c) environmental impacts from its use or manufacture: 
 Silicon dioxide of small particle size may cause irritation and adverse health effects on 
the skin (eyes) and lungs (silicosis).  See the MSDS for silicon dioxide in the TAP Reviews 
(Appendices 1 and 2). 
 
(d) effects on human health: 
  Silicon dioxide of small particle size may cause irritation and adverse health effects on 
the skin (eyes) and lungs (silicosis).  Silicosis is a chronic disease of the lungs that is caused 
by the inhalation of silica dust over long period of time. 
 
(e) effects on soil organisms, crops, or livestock: 
  Silicon dioxide persists in the soil. Sand is silicon dioxide and a common soil 
component. The adverse effects of silicon dioxide for humans and livestock would be related 
to very small particle size, particularly airborne silicon dioxide. 
 
10. Safety information (on the substance being petitioned for removal). 
 See the MSDS for silicon dioxide in the TAP Reviews (Appendices 1 and 2). 
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11. Research reviews and research bibliographies, including reviews and 
bibliographies which present contrasting positions (on the substance being petitioned 
for removal). 
 See the TAP Reviews (Appendices 1 and 2) for reviews of silicon dioxide as a food 
additive. 
 Several years ago, the Food and Drug Administration contracted with the Life 
Sciences Research Office (LSRO) of the Federation of American Societies for Experimental 
Biology as part of its comprehensive review of GRAS and prior sanctioned food ingredients. 
To aid in that review, LSRO established the Select Committee on GRAS Substances 
(SCOGS). SCOGS published a 1979 report on silicates (SCOGS Report No. 61, Evaluation 
of the Health Aspects of Certain Silicates as Food Ingredients, 1979). 
 UNEP Chemicals published a report in 2005 on certain forms of silicon dioxide, 
summarizing the toxicological and other data. This 254-page report is available on the 
internet at http://www.chem.unep.ch/irptc/sids/oecdsids/Silicates.pdf . 
 

As a restatement of Item B-3 above, Appendices 1 and 2, the TAP Reviews discuss 
many different uses of the SiO2

 

 for which it was approved.  The proposed rice concentrate 
has been produced and sold in commercial quantities (domestically and internationally) to 
organic and natural food / feed producers for many of the exact same uses as SiO2.  Listed 
below is comparative data and the enhancements made to the ingredient (both certified 
organic and natural) since its introduction in 2007. 

Table 1.  Use Rates of Organic Rice Concentrate vs. SiO
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      2007-2008*  
 Spice Blends    1:1 or 1.2:1   1:1 

2009-Present* 

 Dry Beverages   Did not work   1:1 
 Dried Fruit    Did not work   1:1 
 Tablets    1.1 or 1.2:1   1:1 
 Sauce Mixes    1.1 or 1.2:1   1:1 
 Livestock Supplements  1.1 or 1.2:1   1:1 
 Flavor Carrier (oil & water)  1.2:1   0.8:1 or 1:1 

*Ratios are expresses as rice concentrate : SiO
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Product Generation 1: 
In 2007, when RIBUS introduced a rice-hull-based certified organic alternative to Silicon 
Dioxide to the market, our product specification stated <10% moisture.  Initial trials showed 
reasonable performance in spices, sauce mixes and livestock supplements, but 
unsatisfactory results in dry beverage mixes and dried fruit, as table 1 shows.  Use rates in 
successful applications were 1:1 or 1.2:1 versus Silicon Dioxide, because of the 7-8% 
moisture in the products.   

Product Generation 2: 
In 2009 new equipment was installed that produced an organic ingredient with 2-3% 
moisture.  Our specifications were re-written to require <4% moisture.  We immediately saw 
the results shown in table 1.  The dryness of the ingredient allowed it to be used in 
hydroscopic systems such as dried fruit and dry beverage mixes. 

Product Generation 3: 

http://www.chem.unep.ch/irptc/sids/oecdsids/Silicates.pdf�
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Because of the demand for the product from the “non-organic” food sector, RIBUS has 
developed a “natural” non-organic form of the rice-hull based product to be used in non-
organic foods.  There were actually some natural producers that were buying the organic 
ingredient to be used in non-certified organic / natural spices to sustain a claim of “no 
synthetic ingredients.”   
 

I trust that this comparative data shows the enhancements that have been made to 
the rice-hull based certified organic alternative to Silicon Dioxide, the interest level in the 
market place (both organic and natural), as well as some use limitations when the higher 
moisture product was first introduced.  While the synthetic material SiO2

 

 has been used 
widely in the food industry for many years, the above referenced areas are our areas of focus 
and commercially demonstrated efficacy. 

12. Justification for Removal of Silicon Dioxide from the National List. 
 Silicon dioxide is relatively inert chemically. Forms of silicon dioxide found in nature 
are sand, diatomaceous earth, and a natural component of rice hulls. 
 According to the OFPA, “The National List may provide for use of substances in an 
organic farming or handling operation that are otherwise prohibited under this chapter only if . 
. . the Secretary determines, . . . that the use of such substances . . . is necessary to the 
production or handling of agricultural product because of the unavailability of wholly natural 
substitute products
 A wholly natural and certified organic substitute product IS now available.  

 . . .” 

 
 As indicated above in 9(a), rice hulls are rich in silica. It has been know for over 70 
years that silicon is beneficial in the normal growth of rice. The rice plant accumulates silica 
in the rice hull. 
 The petitioner RIBUS, Inc. of St Louis, MO, commercially introduced a rice-hull-based 
certified organic alternative to Silicon Dioxide in January 2007. In May of 2007, during the 
public comment period of the Sunset Review for Silicon Dioxide, RIBUS provided written 
notification to the USDA of the commercial introduction and commercial availability of a rice-
hull based certified organic alternative to Silicon Dioxide.  Today this certified rice-based 
alternative is being sold domestically and internationally (of sufficient quantity and proper 
quality) for the uses cited in the TAP Reports for Silicon Dioxide and Colloidal Silica to 
manufacturers and producers of: 

• Organic & Natural Spices  
• Organic & Natural Tablets 
• Organic Dried Fruit   
• Dry Beverage Powder 
• Dry Sauce Mixes  
• Organic Livestock Supplements  
 
The consequent conclusion is that Silicon Dioxide, a synthetic non-agricultural (non-

organic) substance, is no longer necessary in or on processed products labeled as “organic” 
or “made with organic (ingredients)”, due to the commercial availability of a certified organic 
alternative. 
 

Nothing in the present Petition is considered to CBI (Confidential Business Information). 
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