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Synthetic Amorphous Silicas and Silicates

High Purity Quality Consistency No Crystalline Silica

Non-toxic

Highly Transparent 

Silica Gel / Hybrid Silica

Zeolite Molecular Sieves

Precipitated Silica

Colloidal Silica



3 W. R. Grace & Co. Coatings Trends and Technologies   September 8, 2021

Challenges of Waterborne Coatings

1K WB 
Acrylic and 
Acrylic/PUD 
Formulations 

Environmental & 
Regulatory Drivers

Cost Pressures

Market Trends

Affected Film Properties:

• Clarity

• Chemical Resistance

• Burnish Resistance

• Scratch Resistance

Initial Focus of Development: 

Matting Agents for Waterborne Industrial Wood Coatings

with Improved Film Properties
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• Non-film forming materials typically deteriorate film integrity

• Applied stress results in degradation of visual properties

• The organic:inorganic interface is the defect site

Understanding the Problem

Film Stress
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Initial Offerings from a Platform of Products

Providing a Silica-based Solution

Matting Agent Chemistry Modification d50 (µm)

NEW SILICA 1 Silica gel Organic 7.0

NEW SILICA 2 Silica gel Organic 7.0

Competitor Silica Thermal Silica (based on fumed silica) - 9.5

Competitor Organic Micronized wax - 8.0

NEW SILICA SERIES:

Based on a proprietary combination of silica 
gel particle engineering and optimized 

organic treatment

NEW SILICA 1

 Excellent Matting Efficiency

• Excellent Chemical Resistance

• High Transparency

• High Burnishing Resistance

NEW SILICA 2

 Good Matting Efficiency

 Superior Chemical Resistance

 Superior Transparency

 Excellent Burnishing Resistance
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Matting Efficiency Comparison

Case Study I: 1K WB Clear Acrylic Wood Coating
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Relative to the competitive silica, NEW 

SILICA 1 shows comparable matting 

efficiency at 60 and a significant 

reduction at 85

Relative to the competitive organic, 

NEW SILICA 2 shows slightly 

improved matting efficiency at 60 and 

comparable results at 85

Solid: 60° / Dashed: 85°Solid: 60° / Dashed: 85°
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Chemical resistance on wooden substrates (walnut / maple)

Case Study I: 1K WB Clear Acrylic Wood Coating

Competitor SilicaNEW SILICA 1

Ethanol

(96 %)

Ethanol

(48 %)

Water

Coffee

Red wine

Water Coffee Black Tea          Red wine 

Improvement observed in resistance against:
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NEW SILICA 1 Competitor Silica

Testing stains include: Vinegar, Na2CO3, Ethanol (96%), Water, 

Ethanol (48%), Coffee, Black Tea, Ketchup, Mustard, and Red Wine
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Chemical resistance on wooden substrates (walnut / maple)

Case Study I: 1K WB Clear Acrylic Wood Coating

Red Wine

NEW SILICA 2

Ethanol

(96 %)

Ethanol

(48 %)

Water

Coffee

Red wine

Competitor Organic
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NEW SILICA 2 Competitor Organic

Testing stains include: Vinegar, Na2CO3, Ethanol (96%), Water, 

Ethanol (48%), Coffee, Black Tea, Ketchup, Mustard, and Red Wine

Improvement observed in resistance against:
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Visual Clarity Evaluation

Case Study I: 1K WB Clear Acrylic Wood Coating

Competitor Silica Competitor Organic

NEW SILICA 2NEW SILICA 1

Glass Reference

NEW SILICA 1 is comparable in visual clarity to competitive silica offering, 

while NEW SILICA 2 excels relative to micronized wax offering
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Improvement in Burnish Resistance

Case Study I: 1K WB Clear Acrylic Wood Coating

The NEW SILICA products demonstrate improved burnish resistance as well as 

enhanced scratch resistance relative to competitive offerings

Competitor OrganicCompetitor Silica

NEW SILICA 1 NEW SILICA 2
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The Added Benefit of Blending

Case Study II: Window Trim Coating
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Overall Value Proposition for 1K Acrylic Systems
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NEW SILICA 1 offers a stronger 

balance of performance relative to 

an industry standard silica
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transparency and burnish resistance 

relative to micronized wax additive
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Matting Efficiency and Gloss Stability

Case Study 3: 2K WB PUD

Matting Agent Loading

Competitor Silica 5%

NEW SILICA 1 4%

NEW SILICA 1:NEW SILICA 2 6% (3% AQ800/3% AQ880)
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Hot Water Resistance

Case Study 3: 2K WB PUD

Unmatted Formulation Competitor Silica:

ΔL = 3.90

NEW SILICA 1 NEW SLIICA 1:NEW SILICA 2
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Chemical Resistance

 Improvements in water and acetic acid for both; 4h ethanol for the blend

 Comparable clarity for all samples

Case Study 3: 2K WB PUD

Competitor SilicaNEW SILICA 1 NEW SILICA 1: NEW SILICA 2

24H H20

4H 96% EtOH1H 96% EtOH

1H 5% AcOH 1H 10% Na2CO3
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Stain Resistance

 Mustard, red wine and black tea were improved for both; coffee improved for the blend

 Mustard was improved over the unmatted control

Case Study 3: 2K WB PUD

6H Ketchup

6H Red Wine6H Mustard

24H Black Tea 24H Coffee

Competitor SilicaNEW SILICA 1 NEW SILICA 1:NEW SILICA 2
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 NEW SILICA 1 performed well as a standalone matting agent relative to the competitive grade

 Blending approach was confirmed to provide the formulator options based on desired balance of 

properties

 Pot life stability was improved for the NEW SILICAS

 85 sheen was significantly lower than the competitive grade

 Hot water resistance was substantially improved

 Select chemical and stain resistance was improved

 Clarity and metal marking were comparable

Overall Value Proposition for 2K WB PU System
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Tangential Market Spaces
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Steve Broadwater, PhD 

steve.broadwater@grace.com

+1.443.354.0967

Thank you! 

The information presented herein is derived from our testing and experience. It is offered for your consideration and verification. Since operating conditions vary significantly, and are not under our control, we disclaim 

all warranties on the results that may be obtained from the use of our products. W. R. Grace & Co.-Conn. and its subsidiaries cannot be held responsible for any damage or injury occurring as a result of improper 

installation or use of its products. Grace reserves the right to change prices and/or specifications without prior notification. GRACE®, SYLOID®, SHIELDEX®, SYLOSIV®, LUDOX®, and SYLOWHITE™ are 

trademarks, registered in the United States and/or other countries, of W. R. Grace & Co.-Conn. TALENT | TECHNOLOGY | TRUST™ is a trademark of W. R. Grace & Co.-Conn. ART® is a trademark, registered in 

the United States and/or other countries, of Advanced Refining Technologies LLC. ART HYDROPROCESSING™ is a trademark of Advanced Refining Technologies LLC. This trademark list has been compiled using 

available published information as of the publication date of this article and may not accurately reflect current trademark ownership or status. © Copyright 2020 W. R. Grace & Co.-Conn. All rights reserved.
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