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TECHNICAL DATA SHEET-ATOM MSF

Product Overview

ATOM MSF is a premium-quality densified silica fume composed primarily of ultra-fine, amorphous silicon dioxide
(Si0z). It is produced as a controlled by-product during the manufacture of elemental silicon or ferro-silicon alloys
in electric arc furnaces and processed to achieve consistent density and handling characteristics. With a typical
particle size of less than 1 micron, ATOM MSF is an extremely reactive pozzolanic material. It reacts with calcium
hydroxide formed during cement hydration to produce additional calcium silicate hydrate (C-S-H), refining the
concrete microstructure, filling capillary pores, improving strength, and significantly reducing permeability.

Key Performance Benefits Typical Applications

;tilggtltf:cant increase in compressive and flexural ATOM MSF Silica fume is suitable for a wide range of
cementitious and industrial applications, including:

* Ultra-low permeability and dense concrete
microstructure * High strength and high-performance concrete

* Enhanced resistance to ChlorideS, Sulfates, and « Marine and coastal concrete structures
chemical attack

+ Low permeability infrastructure exposed to
* Improved freeze—thaw durability < High abrasion chemicals
and erosion resistance

* Industrial floors, pavements, and heavy-duty slabs
» Extended service life of reinforced concrete

» Shotcrete and sprayed concrete systems
* High pozzolanic efficiency and long-term

performance * Repair mortars and concrete overlays
* No intentionally added chlorides * Precast concrete products
» Consistent densified form for improved handling « Grouts, refractories, ceramics, and composites

and batching
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Physical Properties
Property Typical Value Specs. (ASTMC1240)
: Amorphous - Sub-
Physical Form micron powder i
Color Gray -
Chemical Composition (SiO,) 94.66% >85.0%
Loss on Ignition (LOI) 1.84% <6.0%
Moisture Content 0.12% <3.0%
Specific Gravity 2.10-2.40 -
Solubility Insoluble -
Bulk Density (Densified) 600-650 kg/m? -
Bulk Density (Un-densified) 300-350 kg/m? -
Particle Size <1 um -
Surface Area 22.34 m3/g =215.0 m?/g
Pozzolanic Activity Index (7-day with Portland 119.0% >105.0%
cement)
Oversize (>45 pm sieve) 1.97% <10.0%
Chemical Composition
Item Y%wt.
Silicon Dioxide (Si0,) amorphous >92%
Carbon (C) <5%
Aluminum Oxide (Al,O3) <0. 8%
Magnesium Oxide (MgO) <3%
Calcium Oxide (CaO) <0.8%
Iron Oxide (Fe,O;) <1%
Sodium Oxide (Na,O) <1%
Potassium Oxide (K,0) <1.2%
Silicon Dioxide (Si0,) Crystalline <0.5%
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Recommended Dosage

o Typical addition rates range from 5% to 15% by weight of cement, depending on performance
requirements.

e To achieve optimal results, it is recommended that laboratory or small-scale trial mixes be conducted
using the actual project materials to determine the most effective dosage for strength, durability, and
workability targets.

Mechanism of Action

e Whensilica fume is introduced into the mix and meets water, it rapidly disperses and forms a silica-rich,
calcium-deficient gel on the surface of cement particles.

e This gel subsequently reacts with free calcium hydroxide (Ca (OH);) released during cement hydration,
producing additional calcium silicate hydrate (C-S-H).

e The formation of secondary C-S-H through this pozzolanic reaction enhances the density, strength, and
durability of the hardened concrete by refining the pore structure and improving the cement matrix.

Safety and Handling

Silica fume is generally regarded as a nuisance dust, and when handled in accordance with standard industrial safety
practices, it does not pose a significant health risk. Direct contact with the material may cause irritation to the eyes,
while prolonged or repeated skin contact may result in minor skin irritation. Inhalation of airborne dust may irritate
the respiratory tract, potentially causing coughing or shortness of breath. Ingestion may be harmful. Avoid contact
with eyes and minimize prolonged skin exposure. Do not ingest the material. After handling, wash exposed skin
thoroughly with water and follow appropriate personal hygiene practices.

Appropriate safety procedures should be followed when handling this product. Users must review the most current
Safety Data Sheet (SDS) for detailed information regarding health hazards, exposure controls, personal protective
equipment (PPE), safe handling, storage, and disposal requirements. The SDS contains important information on
potential hazards, first aid measures, and emergency procedures. It is the responsibility of the user to ensure that all
personnel handling the product are properly informed and trained in accordance with applicable regulations,
including WHMIS requirements in Canada. Always use appropriate protective equipment and follow good industrial
hygiene practices. For additional information or to obtain the latest SDS, please contact Atom Materials Inc.

3|Page



V\ATOM

MATERIALS INC.

Legal Notice

The information contained herein is based on laboratory testing and practical experience and is believed to be
accurate at the time of publication. Because materials, jobsite conditions, weather, placement practices, and
methods of use are beyond the control of Atom Materials Inc., this information is provided as a general guide
only and does not constitute a warranty, express or implied, including any warranty of merchantability or fitness
for a particular purpose. Users are responsible for conducting appropriate trial batches and field testing to
confirm suitability, dosage, performance, and compatibility with all cementitious materials, aggregates,
admixtures, and project conditions. Atom Materials Inc. assumes no liability for improper use, incorrect dosage,
failure to follow applicable safety procedures, or use not in accordance with ATOM MSF current technical data,
safety data, and project specifications. Always review the latest TDS and SDS before use.

Contact Information

Atom Materials Inc.

895 Dillingham Road, Unit 9
Pickering, ON L1W 2Y6

+1 437 — 294 — 0856
www.atommaterialsinc.com
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