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Silica powders have been around for over a century 

and used in a variety of applications including as 

abrasives for polishing applications, as thickening 

agents in paints, coatings, and adhesives.  They are 

also used in toothpaste, as well as a desiccant [1].  

Currently, the price of this material runs the gamut 

from less than 50 cents per gram up to $500 per 

gram. A google search of the term “silica 

nanoparticles” returns over 1 million results, 

indicating not only that these materials are an 

important component in many products and 

industries around the world, but also illustrating the 

overwhelming amount of information available on 

the subject, a lot of which is confusing and 

contradicting.     

So why is there such a wide range in pricing?  This 

really has to do with the quality of the material and 

the type of manufacturing process that is used.  

Silica exists in two main forms – crystalline or 

amorphous.  The crystalline form is usually naturally 

occurring (quartz is the most common).  

Synthesizing crystalline silica is possible, but 

requires extreme heat processing. Several 

techniques are available to synthesize amorphous 

silica nanoparticles, the most popular of which are 

flame spray hydrolysis (which produces fumed 

silica), and precipitation techniques most often 

consisting of a sol-gel process [1].  

To produce fumed silica, silicon tetrachloride is 

burned in a flame of hydrogen and oxygen (at ~1800 

°C) to produce molten spheres of silicon dioxide 

(and hydrogen chloride). Depending on process 

parameters, the size of these silica spheres can be 

varied.  The molten spheres collide and fuse with 

one another to form chain-like aggregates [2].  This 

process is inexpensive, however the particle purity 

is usually poor and, while the primary particle size 

distribution may be narrow, the aggregated particles, 

which are fused together during synthesis, can have 

very wide size distributions.  The figure below shows 

electron microscope images of fumed silica particles 

with primary particle sizes of ~20nm.  The actual 

aggregated particle size is difficult to determine, but 

based on the SEM image, probably ranges from 20 

to >200nm. This is further illustrated by the optical 

differences between the monodispersed 20nm 



 

GE&R silica, which is clear, and the fumed silica 

dispersion, which is opaque.  

 

 

Scanning Electron Microscope images of GE&R 

20nm Silica nanoparticles compared to 20nm fumed 

silica. Vials contain equivalent concentrations of 

silica nanoparticles dispersed in ethanol.   

Precipitated silica is typically more spherical than 

fumed silica.  Using sol-gel techniques also allows 

much better control of the particle size and 

distribution, with the ability to produce monodisperse 

solutions of silica nanoparticles between 20nm and 

greater than 500nm, generally with much higher 

purity and narrower size distributions.  The purity of 

the particles is dependent on the purity of the 

incoming ingredients, so higher purity particles 

inevitably cost more.  Particle size distribution is 

often expressed as a coefficient of variation (cv), 

which is defined as the ratio of the standard 

deviation σ to the mean µ.  
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The cv is influenced by the process, and the scale at 

which these particles are made.  Images of some 

commercially available precipitated silica products 

are shown below, where all are high purity (99.9%) 

but the particle size distributions are very different, 

which is really the source of the cost variation in 

these products.  The products with wide distributions 

(cv  > 50%) are available for purchase in large scale 

at ~$1 per gram, while products with cv <15% can 

only be purchased in small quantities of 1g or less 

with prices of greater than $300 per gram.   

 

Scanning Electron Microscope images of commercially 

available precipitated silica with cv of a) 60% b) 50% C) 

25% and d) <12%.   

With their exciting new properties nanomaterials are, 

ultimately, becoming door openers – enabling both 

new technologies and revolutionary improvements 

to current technologies [3].  But what silica 

nanoparticle product is right for you?  To determine 

this, you’ll need to look at your application and 

decide the following: 

1) Does purity matter?  Biological applications and 

semiconductor industry solutions cannot contain 

any trace metal impurities – thus ultra high purity 

materials are required.   

2) Does particle size and distribution matter?  If 

your product is going into a solvent or media 

such as water, other liquids, or polymer films, 
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and requires uniform dispersing, the properties 

of that dispersion will be significantly different 

depending on the particle size, distribution, and 

morphology of your starting materials.   

3) What quantity is needed?  For some applications 

you may only need milligram quantities so an 

expensive high quality supplier may suffice. But 

if you are looking to incorporate these 

nanomaterials into everyday products (smart 

window films for buildings or vehicles for 

example) larger quantities, and lower priced 

materials will be required.   

GE&R has created state-of-the-art processes that 

produce large quantities of high quality, high purity 

nanomaterials, at an economical price.   Our goal is 

to give scientists and engineers the high quality 

nanomaterials they need to open these new 

technological “doors”.  We’ve done the 

characterization so you don’t have to. 

 

Electron microscope images of GE&R’s high quality 

precipitated silica nanoparticles are shown.  GE&R 

silica nanoparticle powder, as well as monodisperse 

solutions in H2O, are available for purchase on our 

website (www.geandr.com) in various quantities and 

particle sizes between 20-500nm.  Bulk quantities 

are also available by contacting us at 

sales@geandr.com.  Custom dispersions in a 

variety of solvents are available as well as custom 

sizes.   

 

 

 

 

For more information visit geandr.com 
P: 858.291.8336 
E: info@geandr.com 

 

      

SEM images of GE&R silica nanoparticles with cv < 

20%. 
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