
Advantage of Biogenic Silica vs Potassium Silicate (PS): 
 

1. Biomass feedstock  is used to produce SioTeX biogenic amorphous silica 
product (rice hulls) vs. PS feedstock (silica sand and potassium 
carbonate/potash)   

2. PS products are highly alkaline – pH 11-121,2: 
• Can impact soil pH and impact plant growing conditions3,4,5 

3. Manufacturing process for PS is energy intensive: 
• Typical production temperatures range 1100-2400 oF 6,7,8 

 

 
 

 
 
 
 
 
 
 
 

                                                 
1 https://www.pqcorp.com/docs/default-source/msds/pq-corporation/potassium-silicates/agsil/agsil-16h-potassium-silicate_msds_2015.pdf?sfvrsn=be2e0c3d_4 
2 https://www.pqcorp.com/docs/default-source/msds/pq-corporation/potassium-silicates/agsil/agsil25_potassium_silicate_ca_msds2012.pdf?sfvrsn=95ebc60e_4 
3https://digitalcommons.usu.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1954&context=extension_curall 
4 http://citrusagents.ifas.ufl.edu/events/GrowersInstitute2014/PDF/Understanding%20the%20Potential%20Problem%20with%20High%20Bicarbonates-
%20Morgan.pdf 
5 https://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052208.pdf 
6 https://www.ams.usda.gov/sites/default/files/media/Pot%20sil%20technical%20advisory%20panel%20report%202003.pdf 
7 http://www.captainindustries.com/products/silicate-manufacturing-process 
8 https://www.ams.usda.gov/sites/default/files/media/Pot%20sil%20technical%20evaluation%20report%202014.pdf 



 
Plant- Available Silicon (PAS) 

 
SioTeX's Grow-Sil amorphous silica is derived directly from rice hulls (a crop waste 
residue), secured from the growing regions in East Texas that would otherwise be 
landfilled or burned. Our production process conditions the hulls so that we can 
drive off the organics and recover the biogenic amorphous silica. Any additional 
chemical entities found in our biogenic silica are trace minerals that are 
characteristic to the Texas soils taken up by the rice while growing. Our product is 
99%+ silica, so the trace minerals should be just that, a trace. Silica has a chemical 
makeup of millions of silicon and oxygen atoms bonded together with minute 
amount of impurities. Silicon is gaining attention for agricultural applications 
because of its observed beneficial effects, especially when plants are under different 
conditions of stress9. 
 
Plant researchers, physiologists, and agronomists recognize the valuable functions 
of silicon nutrition in crops and soils. In 2012, The Association of American Plant 
Food Control Officials (AAPFCO) moved silicon to a ‘plant-beneficial substance’ 
status. Plants can only take-up silicon (Si) in the form of silicic acid or Plant 
Available Silicon (PAS) 10,11,12. Upon uptake, PAS is transported into the biomass and 
deposited in various parts of the plant13. In certain areas of the plant, PAS 
polymerizes (thousands of silicic acid molecules bonding together to form silicon 
oxide) to form phytoliths (rigid, amorphous silica microscopic structures)13. Once 
deposited in this form, silicon appears to provide the plant with a physical defense 
based on the mechanical properties of amorphous silica12,13. 
 
PAS is found in a number silicate materials such as sand, wollastonite, and many   
others14. Sand is mostly quartz with other impurities in minute concentrations; it is 
predominantly crystalline silicon oxide and has very low amounts of 
PAS11.  Amorphous silicas come in a number of different chemical forms and are not 
crystalline (lacking any long range structural order); these materials usually have 
higher concentrations of PAS12. They can be found in a number of sources including 
crops (such as wheat, rice, beets ) as well as industrial steel slag, potassium silicates, 
among many others15; sources that are by-products of industrial processes often 
contain high levels of heavy metals and need to be screened prior to use11.  Each one 
of these Si sources have differing amounts of PAS.  
 
The accepted measurement for identifying fertilizers with Si and PAS is a 5-Day 
sodium carbonate (Na2CO3)–ammonium nitrate (NH4NO3) soluble Si extraction 

                                                 
9 Deshmukh, R. K., Ma, J. F., Bélanger, R. R., eds. (2017). Role of Silicon in Plants. Lausanne: Frontiers Media 
10 https://pubchem.ncbi.nlm.nih.gov/compound/Monosilicic_acid#section=Top 
11 Silicon Needs of Soils and Crops Joseph	Heckman,	Extension	Specialist	in	Soil	Fertility	https://njaes.rutgers.edu/fs1278/ 
12 A Review of Silicon in Soils and Plants and Its Role in US Agriculture: History and Future Perspectives Soil	Science:	September/October	2016	-	Volume	181	-	Issue	9/10	-	
p	393–411	https://journals.lww.com/soilsci/fulltext/2016/09000/A_Review_of_Silicon_in_Soils_and_Plants_and_Its.1.aspx	
13 Impact of Silicon in Plant Biomass Production: Focus on Bast Fibres, Hypotheses, and Perspectives  Luyckx et. al, Plants 2017, 6, 37  
14 Springer International Publishing Switzerland 2015 7 F.A. Rodrigues, L.E. Datnoff (eds.), Silicon	and	Plant	Diseases 
15 Continuing Assessment of the 5-Day Sodium Carbonate- Ammonium Nitrate Extraction Assay as an Indicator Test for Silicon Fertilizers Zellner et al.: Journal of AOAC 
International Vol. 98, No. 4, 2015  



method16.  While it has been validated as an indicator test for the presence/absence 
of PAS15,17, there are still limitations to it being able to accurately quantify the plant-
available Si in solid fertilizers16,17.  Additionally, there are limited plant grow-out 
studies to correlate PAS/Si extraction methods with potential plant Si uptake16,17. 
Furthermore, the use of this 5-day assay has shown a tendency to favor certain 
materials16,17; this method was developed for calcium-silicate materials.  It has not 
been investigated for all potential types of Si fertilizers16,17.  
 
Since rice crops are considered Si accumulators19, it is expected that silica and PAS 
could be readily recovered for use as an agricultural amendment. This is especially 
true for the rice hulls where the concentration of silica can be twice that found in the 
stems18. Rice plants have specialized organs to effectively move Si from the soil into 
plants’ body; silica often accounts for more then 10% of the plants’ dryweight15,19. 
Like any other natural biological process, Si uptake occurs dynamically; multiple 
internal and external factors regulate this process including time of year, plant age, 
soil conditions (including the availability/scarcity of Si in the soils), biotic and 
abiotic stressors (pests, environment, etc..) among others. Additionally, there is 
evidence revealing the variability in Si uptake between different rice varietals20.  
Work continues to better understand these driving forces for Si uptake in rice, intra- 
and inter-varietals. 
 
Taking all this into consideration, we are aware that there will be some batch-to-
batch PAS variability in SioTeX’s Grow-Sil biogenic amorphous silica product.  This 
can be attributed to the different feedstock varietals, their soil and environmental 
growing conditions, and different points in the growing season that we secure our 
raw materials.  Furthermore, some of the measured variability can be attributed to 
measurement limits considering the 5-day test method was developed for a specific 
Si material type (calcium silicate). Overall, we feel that our Grow-Sil product offers a 
robust amount of PAS and has the added benefits in that it's derived from a natural 
biogenic source (rice hulls) and should not impact the soil pH. We feel that Grow-Sil 
harmoniously returns Si to the soil enhancing soil and crop fertility.   
 
 
 

                                                 
16 A 5-Day Method for Determination of Soluble Silicon Concentrations in Nonliquid Fertilizer Materials Using a Sodium Carbonate-Ammonium Nitrate Extractant 
Followed by Visible Spectroscopy with Heteropoly Blue Analysis: Single-Laboratory Validation  Sebastian et al.: Journal of AOAC international Vol. 96, no. 2, 2013  
17 Personal communication with Profs. Brenda S. Tubana (LSU Ag-Center), Lawrence E. Datnoff  (LSU Ag-Center), and Wendy Zellner (Univ of Toledo) – 15 Feb 2919 and 

18 Feb 2019.   
18 R. Bryant et. Al, Genetic variation and association mapping of silica concentration in rice hulls using a germplasm collection Genetica (2011) 139:1383–1398 
19 Guntzer, Keller, Meunier.. Benefits	of	plant	silicon	for	crops:	a	review Agron. Sustain. Dev. (2012) 32:201-213 
20  'Deren, C. (2001). "Plant genotype, silicon concentration, and silicon-related responses." Studies in Plant Science 8: 149-158.'  


