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The Company

Safety and Regulatory Status

Grace Davison is an operating segment of W. R. Grace & Co.,
one of the world’s leading specialty chemical companies, specialized in silica and silica alumina technology.

At Grace Davison, our ﬁrst priority is to ensure the safety of
all those who come into contact with our products. This is
especially true for applicatons such as cosmetics, food and
pharmaceuticals. SYLOSIV® zeolite powders are non-toxic
inorganic materials consisting of silicon, aluminium and alkali/
alkaline-earth cations. The ﬁnal report on the safety assessment
of aluminium silicate, an zeolite1), re-evaluated by the Cosmetic
Ingredient Review Expert Panel, concludes that zeolites are
safe as used in cosmetic products.

We produce a wide spectrum of products, based primarily on
synthetic amorphous silica gel, colloidal and precipitated silicas,
zeolites and chromatographic materials.
Our broad material portfolio has contributed signiﬁcantly to
Grace Davison’s position as a leading global supplier of silica,
zeolitic adsorbents and catalysts. Our specialty chemicals
improve product performance and enhance manufacturing
processes within an extensive range of industrial applications.
Our key strengths lie in the development of innovative technologies that improve product quality and application performance.
Manufacturing ﬂexibility, our global company infrastructure
and commitment to close customer relation-ships ensure a
high level of customer satisfaction.
With manufacturing facilities, R&D centres and sales ofﬁces
worldwide, we are well equipped to meet the challenges of
today’s global marketplace. The structure of our business
combines the strength of a global organization with the ﬂexibility and adaptability of a regional infrastructure for Sales,
Marketing and Technical Service.
With sales ofﬁces located in all major countries, we can react
swiftly to our customers’ requirements.

Total Quality Management
We, at Grace Davison, are not only committed to Total Quality
Management but also to continuously improving our processes.
To maintain our high standards, we employ Grace’s Six Sigma®
philosophy of process optimization designed to continually
investigate and optimize process parameters in order to achieve
the highest efﬁciencies.
Our Six Sigma® initiative involves the
improvement of product consistency,
production ﬂexibility and capacity,
employing advanced statistical methods and evaluation
procedures for the beneﬁt of our customers.
Our sites are all ISO 9001 or 9002 certiﬁed.
External and internal audits are conducted on
a regular basis as an important component of
our efforts to improve our capabilities, products and services.

Safety and environment are priority issues for our company.
Through the Responsible Care® Program, every Grace Davison
facility worldwide fulﬁlls stringent health and safety and environmental requirements.
Material Safety Data Sheets and information regarding the
compliance of Grace products with application related
regulations are available on request. To ensure a constant
high level of product quality, all Grace Davison sites are ISO
certiﬁed and practice Total Quality Management.
Tailor-made products, on-time deliveries, expert technical
assistance and reliable customer support make Grace Davison
the preferred industry supplier.

European Headquarters Worms, Germany

1) Published in the International Journal of Toxicology, 22 (Suppl. 1): 37-102, 2003
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Experience You can Buy
The right Combination of Application Expertise
and Product Technology
Grace Davison’s interest in zeolite molecular sieves goes back
over 40 years, when such materials were ﬁrst developed and
produced on an industrial scale. Grace Davison zeolite powder
products since then have been continuously improved and
optimized for a variety of application areas such as
 2K- Polyurethane coatings and mouldings
 1K- Polyurethane storage protection
 Storage protection for metallic pigment paints
 Polysulﬁde and silicone systems

While some of these application areas are zeolite speciﬁc,
others attain broader attention within Grace Davison. One
example is the coatings market, where in addition to providing
SYLOSIV® powder as a moisture scavenger for PU coatings,
Grace is also a technology leader in the development and
production of matting agents and anticorrosive pigments
based on silica gel. Approaching application areas from various
angles allows Grace to develop a deep understanding of the
underlying technologies and application needs of customers.
This focuses our continual development and optimization of
our comprehensive product range.

 Carriers for chemicals for controlled release
 Processing aid for polymer production
 Desiccant for the production of polymer desiccant
materials (such as matrix or other polymeric spacer
systems in the Insulating Glass industry)
 Cosmetics additives
 Storage protection additives for highly
hygroscopic goods
 Additives for ﬂame retardants
 Shift of chemical reaction by removal of water
as by-product

With our worldwide manufacturing, sales, marketing and
technical service network, combined with our commitment
to research and development, Grace Davison has become a
leading partner for the development and production of commercial molecular sieve powders. Our experience in zeolite
technology, however, goes beyond zeolite powder products.
Grace is also a leading supplier of beaded zeolite products
which are used for refrigerant drying, for the insulating glass
industry, for packaging desiccants and process applications
such as gas and liquid puriﬁcation.

What is SYLOSIV® Powder?
Product Range

An Insight into our Products
SYLOSIV® is a white, free-ﬂowing micronized zeolite molecular
sieve powder having a high adsorption capacity for liquids and
vapour, e.g. for water. Zeolite molecular sieves are crystalline,
highly porous materials, which belong to the class of aluminosilicates. These crystals are characterised
by a three-dimensional pore system,
with identical pores of precisely
deﬁned diameter.

Structure of Zeolite X

Structure of Zeolite A
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The rigid structure of such crystals are formed out of silicon,
aluminium and oxygen. In addition, cations are loosely attached
to the aluminium in the structure which can be exchanged to
ﬁne-tune the pore size. For instance, the sodium form of
zeolite A has a nominal pore opening of 4 Å (4 x 10 –10 m),
called 4A molecular sieve. If the sodium ion is exchanged with
the larger potassium ion, the nominal pore opening is reduced
to 3 Å (3A molecular sieve).

In addition to the size, also the polarity of the molecules to be
adsorbed inﬂuences the adsorption process. The more hydrophilic or polar the substance to be adsorbed, the stronger the
adsorption forces and the higher the adsorption capacity.

Typical Zeolite Structure

The SYLOSIV® crystals are only a few microns across. The particle size of SYLOSIV® powder is optimized to your application
needs: it is large enough to ease conveying, transportation
and dispersion in your plant, but is free of bulky agglomerates
which would cause surface imperfections if e.g. used in a thin
ﬁlm polyurethane application.

Molecular sieve 4Å

Na+
Na+
Na+

During the adsorption process, adsorption enthalpy (called
Heat of Adsorption) is released. This heat release can be used
in special applications like self-heating cosmetics.

Na+

SYLOSIV® powders afford the following advantages:
K+
K+
Na+

Ion exchange

K+

 High capacity and rate of adsorption
 Very ﬁnely divided powder with narrow
particle size distribution
 Easy dispersibility

Molecular sieve 3Å

 Aluminium
 Oxygen

 Silicon
 Na+ Cation

 Consistent quality
 K+ Cation

Atom Size not to Scale

The nominal pore opening of the structurally different zeolite X
is 10 Å. The ability to adjust the pores to precisely determined
uniform openings allows for molecules smaller than its pore
diameter to be adsorbed while excluding larger molecules,
hence the name “molecular sieve”.
As a result of its pronounced polar character, water is strongly
adsorbed by SYLOSIV® molecular sieve. In the majority of applications, this is the primary function of SYLOSIV® powder.
This is especially true for systems in which even the smallest
amount of water can be damaging.
The voids in molecular sieves can adsorb not only water but
also other substances as long as the diameter of their molecules is small enough to permit passage through the pore
openings. Molecular sieve powder with a pore size of 3Å like
SYLOSIV® A3, A300 or K300 adsorbs mainly water. Molecular
sieves with 4Å pore size like SYLOSIV® A4 can adsorb molecules such as nitrogen and oxygen from the air. SYLOSIV®
A10 is in a position to adsorb even larger molecules such as
the solvents xylene and toluene. Very large molecules such
as certain polyols cannot be adsorbed by any of these molecular sieve types.

 Non-toxic
Please refer to the Table on page 7 for information about the
most important properties of SYLOSIV® zeolite powders.
Detailed information about speciﬁc applications as well as
Product Information Sheets about the Grace Davison SYLOSIV®
products can be obtained from your local Sales Service team.

We Make the Difference
Grace Technical Customer Service
As a part of Grace Davison Technical Services Group, the
Adsorbents Products Group is responsible for molecular sieve
application development, customer service and sales support.
Our highly trained and experienced team is dedicated in helping you to use SYLOSIV® molcular sieve powders in a wide
range of applications. Wherever you are located, you can
always expect the same high quality of technical advice and
support which is a prerequisite for developing technical
co-operations and successful business partnerships in the
future.
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Addition of SYLOSIV® Powder
SYLOSIV® powders are micronized and can be dispersed by
a dissolver. Because SYLOSIV® powder adsorbs moisture
spontaneously from the air, special care is required in handling.
The powder must be stored in hermetically sealed containers
and once opened it should be used as quickly as possible.
Less heat will be generated in the ﬁnal formulation, if water is
adsorbed by the SYLOSIV® powder during the handling/addition
process. The zeolite, due to its strong water afﬁnity, will dry
other water containing ingredients used in the formulation during storage, which therefore will reduce its self-heating ability.

The Right Products for You
Grace Davison SYLOSIV® zeolite products are available in
various pore sizes. Small pore zeolites such as SYLOSIV® A4,
A3, A300 and SYLOSIV® K300 are recommended. These
grades will not adsorb other ingredients of your cosmetic
formulation. If the heat release function should be combined
with a carrier function (e.g. perfume release), a wider pore
zeolite like SYLOSIV® A10 can be used. In addition to zeolites,
Grace Davison is also offering various silica gel grades for
cosmetic applications such as freeﬂow agents, dentifrice
abrasives, absorbents and viscosity controlling agent. Please
contact your regional sales ofﬁce for advice in selecting the
most suitable material for your application. Special Product
Information Sheet for each grade are available on request.

Adsorption isotherms of water (25 °C)

The Primary Function
Removal of Moisture
The primary function of SYLOSIV® molecular sieve powder in
a majority of applications is water adsorption, the removal of
interfering moisture. SYLOSIV® powder is especially well
suited for this purpose, since as a result of its pronounced
polar character, water is strongly adsorbed. Even at very low
moisture concentrations, SYLOSIV® powder can adsorb more
than 20% of its weight in water. This high adsorptive capacity,
at low moisture levels, distinguishes SYLOSIV® from other
drying agents such as silica gels or certain calcium compounds,
and makes SYLOSIV® zeolite powder the material of choice
especially for such applications in which even the smallest
amount of water can be damaging.

Adsorption capacity at different temperatures

In the case of SYLOSIV® powder, the adsorption process is of
a purely physical nature and does not cause any side reactions
unlike calcium compounds.
An additional advantage of SYLOSIV® moisture scavengers is
the lower sensitivity of the adsorption capacity towards temperature. The adsorption capacity generally decreases with
rising temperature, but this effect is less prominent for SYLOSIV®
zeolite powder than for alternative materials such as silica gels
or calcium compounds.

5 μm

Scanning Electron Microscope picture of SYLOSIV® Molecular Sieve Powder
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Properties of SYLOSIV® Powder

A Promise of Quality
Manufacturing and Quality Management
Grace Davison manufacturing of zeolites uses state-of-the-art
processes and technologies to assure quality and consistency.
Our operations are committed to Total Quality Management
and to exceeding environmental and work safety precaution.

Chemical Properties
Chemical Composition
Me+ x [(AlO2-) x (SiO2)x] y H2O
where Me can be cations such as sodium, potassium,
calcium, lithium

SYLOSIV® zeolite powders are manufactured by the crystallization of aluminium hydroxide, sodium hydroxide and waterglass. Under carefully controlled conditions the crystallization
process creates the required sodium alumino silicate structure.
The zeolite crystals can then be ion exchanged with either
potassium or calcium. After drying the molecular sieve crystals,
an exactly determined particle size is obtained by milling which
is continuously monitored by means of modern analytical instruments. The milled powders are then calcined and packed.

Stability
Chemically stable in basic, neutral and mild acidic
environments
pH:
basic > 9
Physical Properties
Pore Size
Unique pore sizing
Zeolite A: ~3 Å or ~4 Å or ~5 Å
Zeolite X: ~10 Å

The resulting products are tightly controlled in our well
equipped Quality Control department which works around
the clock to ensure constant product quality.

Heat of Adsorption (for water)*
1000 kcal/kg H2O
1800 BTU/lb H2O

We employ Statistical Process Control (SPC) to monitor and
analyse production and related work processes, and strive for
continuous process improvement using Grace Six Sigma® tools.

Surface Area
800 m2/g
Effective Pore Volume
0.25 – 0.3 cm3/g

These were designed to investigate process parameters,
quantify their effects and optimize these in order to achieve
the best possible results.

Speciﬁc Density*
1.9 – 2.3 g/cc
Hardness (Mohs)*
4 – 5 Mohs scale

Packaging and Handling

Particle Size
Zeolite A: ~ 6 – 9 μm
Zeolite X: ~ 4 μm
No particles > 40 μm (Hegmann Reading)

SYLOSIV® molecular sieves are supllied in bags, big bags or
drums. Details can be found in our product information sheets.
The fact that SYLOSIV® in powder form adsorbs moisture
from the air spontaneously calls for special care in handling.
The powder must be stored in hermetically sealed containers
and once opened should be used up as quickly as possible.

Viscosity in a 50 % Paste in Castor Oil
15 – 20 Pa*s
* Source: Zeolite Molecular Sieves
Donald W. Breck, Robert E. Krieger Publishing
Company, Malabar, Florida 1984

Ion-exchange
Tank

Crystallisation
Tank

Drier

Filter

Silo

Filter

Activator

Vacuum Filter

Mill

SYLOSIV®
Packaging

Production of SYLOSIV® Molecular Sieve Powder
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www.grace.com

Corporate Headquarters
W. R. Grace & Co.-Conn.
7500 Grace Drive
Columbia, Maryland 21044/USA
Tel.: +1 410 531 4000
Fax: +1 410 531 4273

Regional Headquarters
W. R. Grace (Hong Kong) Ltd.
19th Floor, K. Wah Center
1010 Huai Hai Zhong Road
Shanghai 200031, China
Tel.: +86 2154674678
Fax: +86 2154051500

Grace Brazil Ltda.
Rua Albion, 229-10 Andor CJ101
Lapa - São Paulo - SP/Brasil
05077-130
Tel.: +55 113649-2704
Fax: +55 113649-2706

Grace GmbH & Co. KG
In der Hollerhecke 1
67545 Worms/Germany
Tel.: +49 6241403 00
Fax: +49 62414031211

Grace GmbH & Co. KG
In der Hollerhecke 1
67545 Worms/Germany
Tel.: +49 62 41 403 00
Fax: +49 62 41 403 1211

W. R. Grace Italiana S.p.A.
Via Trento 7
20017 Passirana di Rho (MI)/Italy
Tel.: +39 02935371
Fax: +39 0293537581

Grace GmbH & Co. KG
Löwengasse 47A/3/Top 6
1030 Vienna/Austria
Tel.: +43 17186493
Fax: +43 1718649311

Grace AB
Berga Allé 1
25452 Helsingborg/Sweden
Tel.: +46 42167800
Fax: +46 42167805

Grace Davison
Oak Park Business Centre
Alington Road, Little Barford
St. Neots, Cambs PE19 6WL, UK
Tel.: +44 14 80 32 44 30
Fax: +44 14 80 32 40 33

W. R. Grace S.A.S.
33, Route de Gallardon
Boîte postale 39
28234 Epernon Cédex/France
Tel.: +33 237188841/42
Fax: +33 237188690

Grace Davison
Sales Ofﬁce Benelux,
Hendrik Heymanplein 232
9100 Sint-Niklaas/Belgium
Tel.: +32 37663433
Fax: +32 37664443

Grace S.A.
Riera de Fonollar 12
08830 Sant Boi de LL.
(Barcelona)/Spain
Tel.: +34 936351032
Fax: +34 936351133

Grace Davison
18, 3-YA UI.
Yamskogo Polya
125040 Moscow/Russia
Tel.: +7 50 29 37 49 19
Fax: +7 50 29 37 49 18

Grace GmbH & Co. KG
Liaison Ofﬁce Istanbul
Atasehir Bulvari 38.
Ada Ata 3/3 Plaza, Kat: 8 No: 69
34758 Atasehir, Istanbul/Turkey
Tel.: +90 216 456 90 40
Fax: +90 216 456 90 41

Grace GmbH & Co. KG
PO Box 5006
Bldg Carrera/Karama, Ofﬁce 104
Dubai/United Arab Emirates
Tel.: +97 14 337 4484
Fax: +97 14 334 7104

WR Grace Africa (Pty) Ltd
Cnr Mill & Iscor Streets
Bellville South,
Cape Town/South Africa 7535
Tel.: +27 219517011
Fax: +27 219517022

Grace Korea Inc.
Hanmi Plaza, Room 501
925-10, Osan-Dong, Osan-City,
Kyunggi-Do, Korea (447-010)
Tel: +82 313 76 35 81
Fax: +82 313 76 35 85

Grace Japan K. K.
Kouken New River Bldg 3F,
2-21-18, Shinkawa
Chuo-ku, Tokyo, 104-0033 Japan
Tel: +81 335376006
Fax: +81 335376007

W. R. Grace (Hong Kong) Ltd.
Units 1001-3, 10/F., AXA Centre
151 Gloucester Road, Wanchai,
Hong Kong
Tel: +852 25902828
Fax: +852 28560712

W. R. Grace and Co (India) Pvt. Ltd
1A, SARA, Door No. 11/6
4th Cross Street, C I T Colony,
Mylapore, Chennai – 600 004 India
Tel: +91 4424991545
Fax: +91 4424993554

W. R. Grace (Thailand) Limited
A. P. Nakarintr Building 8th Floor
333 Moo 9, Srinakarin Road,
Bangna, Bangkok 10260 Thailand
Tel: +662 748 73 43/44/45
Fax: +662 748 73 41

W. R. Grace (M) sdn Bhd
7 Lorong CJ 1/1A
Off Jalan Balakong
43200 Cheras Jaya
Selangor, Malaysia
Tel: +60 390746133
Fax: +60 390747323

W. R. Grace Specialty Chemicals
(Maylaysia) Sd. Bhd.
Lot 114, Gebeng Industrial Area
P.O. Box 34, Balok
26080 Kuantan
Pahang, Malaysia
Tel: +609 5836646
Fax: +609 5836659

Grace Australia Pty Ltd
1126 Sydney Road
Fawkner, 3060
Australia
Tel: +61 393582454
Fax: +61 393573343

W. R. Grace & Co.-Conn.
62 Whittemore Ave.
Cambridge, MA 02140/USA
Tel.: +1 617 498 4987
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Asia Paciﬁc
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