
Bindzil GB  
colloidal silica dispersions
For the lead-acid battery industry



Functions  
and benefits

Bindzil colloidal silica dispersions are used for 
gelling the sulphuric acid, i.e. for obtaining a 
solid electrolyte in the battery. Bindzil products 
perform the following functions in the battery:

• Gelling – solidifying the electrolyte
• Gel cracking – enabling oxygen transport

Benefits
• Water-based with low viscosity
• Low dosage – cost effective
• Vacuum filling not required
• Low impurities – high electrical capacity
• Adjustable gelling time
• Safe handling
• �Is mixed directly with sulphuric acid before fill-

ing the battery without prior pre-treatment

Product 
recommendations
Bindzil GB1000, GB200 and GB3000 are used 
as gelling agent in the lead-acid battery indus-
try to solidify the acid utilising an in-line mixing 
unit designed for Bindzil GB products.
Bindzil GB1000 and GB2000 containing less 
water are preferably applied to minimise the 
heat development.

Bindzil GB3000 is recommended when high 
gel strength combined with lower impurities is 
the most wanted performance profile.

Properties of Bindzil GB

Specific	 Unit	
Bindzil grades 		

parameter 	 measure	 GB1000	 GB2000	 GB3000

Density	 g/cm3	 1.2	 1.3	 1.1

SiO2	 wt %	 30	 40	 15

pH	 ---	 10.5	 10.4	 10.5

Viscosity	 mPas	 8	 19	 10

Na2O	 wt %	 0.6	 0.5	 0.8
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Bindzil GB technology 
to solidify your battery

Gel time
An increase in silica dosage will render a short-
er gel time and an increase in gel strength.  
An increase in temperature by 10 °C will dou-
ble the rate of gelling, which means a reduc-
tion in gel time by 50%. In the same manner, a 
decrease in temperature by 10 °C will reduce 
the rate of gelling by 50%, therefore dou-
bling the time required to obtain a solid gel.

Gel strength
Bindzil GB particles generate fast development 
of siloxane bridges and the gel will become rigid 
and therefore not re-dispersible. Colloidal silicas 
with bigger particles require a higher dosage for 
achieving the same gel strength as silicas with 
smaller particles. Higher silica content creates 
a higher gel strength. Bindzil GB3000, hav-
ing an unique particle configuration, creates a 
strong gel at a much lower silica concentration.
A lower solid content improves the electrical 
performance of the battery.

Gel time as a function of Bindzil GB dosage sulphuric acid 38 % by weight
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Gel strength as a function of Bindzil GB dosage sulphuric acid 38 % by weight
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Bindzil GB product line 
industrial in situ mixing 

Formulation and application guidelinese

Bindzil GB does not need to be pre-treated as 
the fumed silica. The water-based Colloidal dis-
persions can be easily mixed with the sulphu-
ric acid of filling concentration. The products 
should be well mixed, preferrably by an in-line 
mixer, and then directly filled into the battery. 
Additives such as e.g. phosphoric acid could 
be pre-mixed with the colloidal silica but have to 
be used within a short time since storage stabil-
ity will be lost. If the Bindzil GB products are to 
be used together with other additives, evalua-
tions of the compatibility of the Bindzil GB prod-
ucts and the additives have to be performed in 
advance.

A dosage of about 3 to 10 % SiO2 of the to-
tal weight is recommended to give sufficient 
gel strength in sulphuric acid of densities from 
about 1250 to about 1400 g/dm3. Bindzil 
GB3000 will give a higher gel strength based 
on dry weight compared with Bindzil GB1000 
and Bindzil GB2000; however, on a prod-
uct basis the dosage will be similar. Bindzil 
GB2000 with a silica content of 40% by weight 
are recommended in situations where it is  
important to minimise the heat development 
during mixing (due to dilution of the sulphuric 
acid with water). Bindzil GB grades have narrow 
particle distribution with a unique configuration 
giving high gelling efficiency.

Manufacturing equipment

In-line filling is the preferred route since mixing 
of colloidal silica and sulphuric acid should nev-
er take longer than one minute due to possible 
damage of gel structure.



Bindzil GB 
colloidal silica
Aqueous, amorphous colloidal silica dispersion

Aggregation
To obtain siloxane bridges between the silica 
prticles, it is essential to have the particles close 
to each other. This is done by aggregation of 
the particles. The silica particles are positively 
charged in a water-based system below pH 2 
and will aggregate using the negatively charged 
sulphate ion as a gel activator.

Creation of a gel
The aggregation of particles and the gelling of 
the colloidal silica starts immediately. Typical 
time for the gel to reach a solid state for Bindzil 
GB2000 in sulphuric acid of the density of 1.30 
kg/dm³ is about 40 to 50 minutes at a silica 
concentration of 10% based on the total weight 
at room temperature.

Gel structure
Illustration of the formation of an irreversible 
three-dimensional gel structure.

Bindzil GB technology  
solidifying of the electrolyte 
-gelling mechanism

• Anionic particles  
• �Sodium 

�stabilized
• Dispersed in water 
• pH 8–11

Further information
For more detailed product information, please refer to the separate product guide. For samples, technical 
service and further information, please contact your nearest office, visit our website at www.colloidalsilica.com, 
or send an e-mail to colloidalsilica@akzonobel.com



Head Office
Eka Chemicals AB  
Industrial Specialities 
SE-445 80 Bohus  
Sweden 
Phone: +46 (0) 31 58 70 00 
Fax: +46 (0) 31 58 78 59

Europe
AkzoNobel Chemicals GmbH 
Industrial Specialities 
Kreuzauer Str. 46 
DE-52355 Düren, Germany 
Phone: +49 (0)2421 595494 
Fax: +49 (0)2421 595635

North America
Eka Chemicals Inc 
1775 West Oak Commons Court 
Marietta, Georgia 30062  
USA 
Phone: +1 770 578-0858 
Fax: +1 770 321-5885

Asia
AkzoNobel Asia Pte. Ltd 
Taiwan Branch 6F, B1, No 51  
Sec 2., Gonyi Road 
Taichung, 408, Taiwan, ROC 
Phone: +886 4 2327 0520 
Fax: + 886 4 2327 0580
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AkzoNobel is the largest global paints and 
coatings company and a major producer of 
speciality chemicals. We supply industries 
and consumers worldwide with innovative 
products and are passionate about developing 
sustainable answers for our customers. 
Our portfolio includes well-known brands 
such as Dulux, Sikkens, International and 
Eka. Headquartered in Amsterdam, the 
Netherlands, we are a Global Fortune 500 
company and are consistently ranked as one 
of the leaders on the Dow Jones Sustainability 
Indexes. With operations in more than 80 
countries, our 55,000 people around the world 
are committed to excellence and delivering 
Tomorrow’s Answers Today™.

© 2011 AkzoNobel N.V. All rights reserved.

Bindzil®, Levasil® Cembinder® and Bevasil® 
are registered trademarks of AkzoNobel and 
Eka Chemicals in some countries world-wide. 
Tomorrow’s Answers Today is a trademark of 
Akzo Nobel N.V.

Information herein is given in good faith and 
is accurate to the best of our knowledge. 
Information and suggestions are made without 
warranty or guarantee of results. Before using, 
user should determine the suitability of the 
product for its intended use and user assumes 
the risk and liability in connection therewith. 
The application, use and processing of our 
products and the products manufactured by 
you on the basis of our technical advice are 
beyond our control and, therefore, entirely your 
own responsibility. We do not suggest violation 
of any existing patents or give permission 
to practice any patented invention without a 
license.


