Hydrophobic Silica
Technical Overview & Application Guide

Better products. Better prices. Better life.

About BSB Nanotech
Biosilico is the world’s first commercially
produced bio-based amorphous silica
manufactured with the highest degree of
purity and synthesized for a wide range of
applications.
Manufactured by BSB Nanotech in Vietnam,
this silica is extraced from rice husk, a
common agricultural waste in rice producing
countries in Asia. The production of Biosilico
offers strong environmental, technical and
commercial advantages in comparison with
conventional methods of producing silica
from sand & quartz.
The vision of BSB Nanotech is to become a
global producer and developer of premium
industrial applications from Rice Husk Silica.

Key Milestones
• April 2017: Investment License in Saigon
Hi-Tech Park
• November 2018: Pilot Plant Completion
• December 2018: First Commercial Order
• February 2019: Nano Lab Completion
• March 2020: Plant Upgrade Completion
• April 2021: Name change from BSB
Development & Investment Co. Ltd to
BSB
Nanotechnology
Joint
Stock
Company

Senior Management Team
• Hung Nguyen Viet, PhD, Founder & CEO
• Christopher Do, Chief Commercial Officer
& Director
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Silica
Natural Occurance of Silica. The two most abundant
elements in the earth’s crust are oxygen and silicon. The mass
of Earth’s crust is 59% silica, also called silicon dioxide or
SiO2. In nature, silicon is almost always combined with
oxygen. Either exclusively in SiO2 or in conjunction with
additional elements (as is the case for silicates such as
bentonites, montmorillonite, talc, wollastonite. The natural
silicates form the basic raw material for key technical products
such as cement, glass, porcelain, and bricks.
Basic Manufacturing Process. The silica is usually
manufactured by both wet (chemical) and Thermal methods.
The wet method yields precipitated/Colloidal Silica and silica
gels, whereas the other method yields fumed Silicas, which
can be further characterized to yield different grades of silica.
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The Rice Husk Silica
Production Pioneer
QUALITY

V ERS

ne

ss

EFFECTIVENESS

UNICERT
UA

Q

ISO 9001

NI

ful

AL

UNICERT

U

HARMONY

Mi
nd

T

ce

llen

ce

Ex

Asian countries are predominantly rice producers with
Vietnam being one of the top five in the world. The extraction
of silica from this renewable resource has been endeavored by
many scientists and researchers.
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Leading this scientific race, BSB Nanotech is the first
company to successfully produce rice husk based nanoporous
silica on a commercial scale in the world.

SAFETY

INNOVATION
Discipline

Strategically located along the waterways of the Mekong
Delta in Vietnam, BSB Nanotech has brought together the
abundant access to rice husk, state-of-the-art technologies
and skilled professionals to develop a cost effective
nanoporous silica in its purest form.
After four years of extensive research, Biosilico was
formulated to perfection, harnessing the highest amorphous
silica content from rice husk and customised for various
applications.
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Hydrophobic Silica
Hydrophobic Silica is a silica powder which is characterized by its Hydrophobicity (waterrepellency). Hydrophobic Silica grades are prepared by the chemical reaction of hydrophilic silica
with reactive Organosilanes.
Hydrophobicity in silica is processed through
surface modification / treatment. The
hydrophobicity into the hydrophilic silica is
introduced by reacting its hydrophilic groupends (silanol groups) with certain organic
groups.
These functionalized silane groups are
introduced by reagents like OrganoSilanes. The
organic groups get anchored on the hydrophilic
silica surface through hydrolysis, followed by
condensation reaction. This surface
modification of silica renders a hydrophobic
surface on silca particles.
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No.

Parameters

Value

1

Particle Size

5 - 10 µ

2

pH Value (5%
dispersion)

5 to 7

3

Loss on Drying (2 hrs @
110°C)

3.09%

4

Tamped Density (g/cc)

0.3

5

SiO2 content (%)

≥ 99%

6

Oil Absorption

186 gm oil/100 gm
silica

Applications
Hydrophobic Silica is a versatile product that can be used as raw-materials or as an additive in
many industries such as paint and coatings as well as construction chemicals such as
adhesives. The applications are aplenty and there are benefites in the application of
Hydrophobic Silica in inks, plastics, toners, defoamers, silicone rubber, sealants, cosmetics,
food additives, polyester resins, cable gels, and greases.
It is often manufactured as both single and multiphase composites in order to enhance
properties such as dispersion, stability behavior, resistance to water, and functionality.
Some of the key properties of Hydrophobic Silica covered in this guide includes:
•
•
•
•
•
•
•
•

Reinforcement & Scratch Resistant Agent
Water Repellent Properties
Thixotropy Agent
Rheology Control Agent
Anti Settling Agent
Free Flow Agent
Adsorbent Qualities
Thermal & Electrostatic Charge Insulation
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Reinforcement &
Scratch Resistant Agent
Hydrophobic Silica is used as a reinforcement filler material in elastomers. It can improve the
mechanical properties of the silicone rubbers with long-lasting effect, such as their tensile
strength, elongation at break, and tear resistance, also it controls the influence of
temperature on mechanical properties.
Construction Chemicals
Silicone rubbers with Hydrophobic Silica as an active component play an important role in
earthquake-proof foundations. The technology enables silicone rubber to be used as a main
component in foundations gives buildings in high-risk regions additional protection from
earthquake damage, even when they are exposed to intense mechanical stress. In a special
technique, layers of silicone rubber that have been configured precisely are combined with
conventional building materials.
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Water Repellent Properties
The Silica is hydrophobic in nature thus it does not get wet by water and therefore repels it giving
protection to the substrates which are sensitive towards water, this property can be used in
various applications as follows
Corrosion Protection Coatings
The use of Hydrophobic Silica as an additive to increase the resistance to corrosion, due to its
water and moisture repellency. This can be used in anti-corrosive paint formulation which
contain anti-corrosion components. it can also improve the formulations of the coatings and
paints which do not contain any anti-corrosion pigments.
Water-Proof Grease, spray and gels
The spray or gels which are formulated by incorporating Hydrophobic Silica are largely used in
mechanical instruments and other industries. These sprays give combination of two great
properties. One being the water proofing which makes it reliable for electrical connections,
making it waterproof and free from any harmful or flammable petrochemicals, and the other
being their high temperature withstand, as these gels and grease can withstand the temperature
up to 200°C.
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Thixotropy Agent
Hydrophobic Silica particles are mixed into any paint system and introduced to high shear rate,
they break down and forms a 3D-network which increase the viscosity of the paint system in
which it is added, this viscosity decreases upon applying shear, this property is called as
“Thixotropy”.
Under Water Coatings and Application
This effect is necessity in the underwater application paint system as the paint should be thick
enough be hold underwater and upon applying shear it should thin down to be applied
uniformly this thixotropy also influence the application qualities of a coating.
Cable Gels
Cable gels are oil-based filling compounds which are used in fiber optic cables to protect the
sensitive optical fibers. The purpose of the cable gel is to isolate the optical fibers (glass fibers)
from external forces. It should ensure that no tensile and compressive forces are exerted on the
sensitive glass fiber, because mechanical stress increases transmission loss, thereby considerably
reducing transmission speed.
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Thixotropy Agent
In order to maintain the mobility of the optical fibers in the cable jacket, a low-viscosity cable gel
would be preferable, although such material would be mechanically unstable in a cable structure.
On the other hand, a high-viscosity system would reduce the ability of the cable to move quickly,
thereby preventing it from reacting to any change in stress.
For this reason, Silica-based thixotropic gels are preferred as filling compounds as they do not
yield while at rest but will temporarily fluidize during mechanical motion. In this way, they
successfully isolate the optical fibers from major mechanical effects.
Adhesives and Sealants
Treated silica improve adhesive performance in epoxy formulations for use in a wide range of
industries including automotive, aerospace, construction, electronics and floorings.
While Hydrophilic silica imparts excellent initial rheological properties to adhesives, it can not only
give excellent initial rheological properties but also improved ageing properties and moisture
resistance.
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Rheology Control Agent
When it comes to rheology control, silica is a versatile problem-solver in many applications as
rheology plays a crucial role in a coating’s effectiveness. A coating should have high viscosity
when it is under low mechanical stress, for example during storage or transport, to prevent the
pigments or filler materials from settling. When it is under high mechanical stress, such as when it
is being sprayed, the viscosity should be low, however, to allow the coating to be applied
smoothly. As soon as the coating adheres to the substrate, it should return to its original viscosity,
to prevent running of coating also called as sagging.
High Solid Coatings
The High solid coatings such as epoxide high-build coatings containing around 1 - 4 %
Hydrophobic Silica by wt. greatly improves the sag resistance also it improves its storage
stability.
Printing Inks and Toners
Formulating printing inks frequently presents formidable challenges with respect to rheological
effects. Printing is a highspeed mechanical process and the rheology of the ink must cope with a
variety of physical forces to achieve perfect results. Printing inks should not sputter while being
transferred onto a substrate.
They need to dry fast and must be finely adjusted to the surface qualities of the substrate to
deliver sharp images on paper, polymer materials or metals. The surface should be tack-free
very soon after printing. Hydrophobic Silica provides links with the right rheological profile to meet
these stringent requirements. It can be used a toner in printing inks or toners to enhance
resolution and the print quality. Also making it water repellent upon proper dosage.
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Anti-Settling Agent
The structure of silica is very stable and uniform, and it is a three-dimensional network structure
which makes the formulation thick enough to prevent the settling and sedimentation of solid
components in the liquid coatings.
Liquid Coatings (Waterborne & Solventborne)
It is very effective to prevent the precipitation of pigments in the coating system. Especially for
the color paste system, the appropriate amount of additive will greatly improve the stability of
the color paste, and can reduce the amount of wetting dispersant, so as to improve the
applicability of the color paste and reduce the influence of the color paste on the coating system.
At the same time, the anti-settling effect of silica is very beneficial to the storage of coatings,
especially some pigments such as metal powder and flakes are easy to precipitate and cannot be
completely suspended. The use of silica can ensure its dispersion and non-precipitation.
Hydrophobic Silica is used both as a dispersion aid and to stabilize pigments and filler materials
during the production and storage of dispersions and preparations such coatings and paints.
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Free-Flow Agent
Hydrophobic Silica reduces unwanted charges of coating materials which are in powder form, this
occurs whether the substrate is positively or negatively charged. Hence improves the free flow of
the powder.
Powder Coatings & Powder Additives
This effect has great use in Powder Coatings Application where slight amount of silica can be
added into the ready ground powder coatings to improve its free-flowing behaviour and
resistance to sintering and form agglomerates during storage even at elevated
temperatures.
Addition of Hydrophobic Silica will have little or no effect on the leveling properties of powder
coating during the film forming and curing process. Hydrophobic Silica enhances the performance
of the product for moisture sensitive applications. Hydrophobic Silica can also be used as a freeflow enhancer for powder additives.
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Adsorbent Qualities
The silica when used in nano particle size can adsorb compounds in gaseous, liquid or solid
states and act as a carrier that allows for the conversion of liquids and pastes into powders.
Hydrophobic silica can also be used as an inert ‘Carrier’ for the catalysts, active agents, nutrients
and liquid additives to deliver them in powder form.
Pharmaceuticals
Hydrophobic nano-silica dry coated API blends had better blend properties and still have faster
dissolution rates compared to uncoated API tablets.
Overall, these results establish a universal benefit of dry coating cohesive APIs in significantly
improving key blend properties that increase the drug loadings, even with fine excipients, for
direct compression tableting, without negatively impacting tablet strength or drug dissolution.
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Thermal & Electrostatic Charge
Insulation
As silicon dioxide is a highly non-conductive material which makes it ideal choice for thermal
insulation properties as it can withstand high temperature up to 200°C.
It also reduces the tendency of plastic to acquire a negative electrostatic charge, thus eliminating
chances of sparks. This can be used by making insulation coatings with incorporating silica.
It is used as silica sheets to thermally insulate roofs machine parts where high heat is generated
and can also be used on the outer surface of pipelines which are used to transfer hot liquids
gases etc.

15 | Hydrophobic Silica | biosilico.vn

We manufacture an extensive
range of Hydrophobic Silica from
rice husk to suit your specific
needs.
Please contact us at:

sales@bsb-nt.com
+(60) 12 528 5556
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CHANGE
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BSB Nanotechnology Joint Stock Company
Floor 5, SCS Building, D1 Street,
Saigon Hi-tech Park, Tang Nhon Phu B Ward,
Thu Duc City, Ho Chi Minh City, Vietnam
T : +84 2 8710 8710 1 (ext. 555)
E : info@bsb-nt.com
W : biosilico.vn

ARE YOU
BEING DRIVEN
BY IT?

