
 

A new method for the production of colloidal nano-silica

Citation for published version (APA):
Lazaro, A., & Brouwers, H. J. H. (2012). A new method for the production of colloidal nano-silica.

Document status and date:
Published: 01/01/2012

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 26. May. 2023

https://research.tue.nl/en/publications/9fb4e6e9-7613-4de6-8001-c045aad56e8c


A New Method for the Production
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A New Method for the Production

of Colloidal Nano-silica

Current production of nano-silica
Current nano-silica is produced by the neutralization of water glass

Experimental Method
The nano-silica was produced in an isothermal batch lab-scale
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and by the pyrogenic process. Both processes are quite expensive,

because of the price of the raw materials and the energy requirement

of the process steps. Nano-silica could be applied even more if a new

industrial production process of lower costs would be available.

Silicas are mainly used for reinforcing, thickening and flattening

purposes. In 1999, the world precipitated silica production capacity

was 1.1 million tons [1]. The total market for specialty silicas, which

includes precipitated silica, fumed silica, silica gel and silica sol, will

stirred reactor with olivine of various particle sizes (between 125 to

600 µm), in the temperature range 50 to 90 °C and with sulphuric

acid 3 M. The produced nano-silica was characterised by gas

physisorption, ICP-ES and TEM microscopy.

Results
300
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rise 6.3 % per year to 2.7 million tons in 2014 [2] .

Production of olivine nano-silica
The dissolution of olivine in acid is a new and innovative method for

producing nano-silica at relatively low costs. The production costs are

lower due to the low price of the raw materials and the low energy

requirement (temperature around 70 °C and reaction exothermic).
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Specific surface area
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against the particle

size of olivine for

experiment at 70

and 90 °C.
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The dissolution of olivine neutralizes the acid yielding a mixture of a

magnesium/iron salt solution, precipitated silica, unreacted olivine and

inert minerals. After the neutralization is completed, the unreacted

olivine and inert minerals are removed from the reaction suspension

by gravitational separation. Subsequently, the silica can be separated

from the resulting mixture by washing and filtrating. Finally, the silica is

redispersed to produce an stable colloidal suspension.

TEM photograph of nano-silica particles produced by the olivine method

Comparison of silicas (d: particle size and dp diameter of pore).

C l i

TEM photograph of nano-silica particles produced by the olivine method.

Property Pyrogenic Precipitated Lieftink Lazaro

Purity, SiO2 (%) >99.8 >95 - >98

SSABET (m2/g) 50-400 30-500 100-400 100-300

d (nm) 5-50 5-100 8-25 10-25

dp (nm) None >30 >10 >10

Conclusions
The olivine route is a feasible process to produce nano-silica.

The properties of this nano-silica can be tailored by changing the

initial reactor conditions.

The produced nano-silica has a particle size between 10-30 nm, a

SSA between 100-300 m2/g and an impurity content below 2%.
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Flow diagram of the silica production process.
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