
ʉʝʤʝʡʩʪʚʘ ʜʦʙʘʚʦʢ BYK, ʯʘʩʪʴ 1

ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ 

BYK Additive Families, part 1

Theory and practical examples

BYK, Plastics Additives
Tivat, Sascha H¿bers



ʉʦʜʝʨʞʘʥʠʝ / Content

Emission Reducer

4

5

Rheology Additives

6 Coupling Additives

ʉʤʘʯʠʚʘʶʱʠʝ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʝʜʦʙʘʚʢʠ / W&D Additives

1

2

ɼʝʘʵʨʘʪʦʨʳ / Air Release Additives

3 ʇʦʚʝʨʭʥʦʩʪʥʦ ïʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ / Surface active Additives



ɼʝʘʵʨʘʪʦʨʳ 

Air Release Additives



ɺʦʟʜʫʭ ʩ ʧʦʜʣʦʞʢʠ

Air from the substrate

(wood, concrete, ...)

ɺʦʟʜʫʭ, ʘʙʩʦʨʙʠʨʦʚʘʥʥʳʡ ʥʘ ʥʘʧʦʣʥʠʪʝʣʝ/ʧʠʛʤʝʥʪʘʭ

Absorbed air 

(from fillers/pigmentsé)

ɺʦʚʣʝʯʝʥʥʳʡ ʚʦʟʜʫʭ (ʚ ʭʦʜʝ

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ)

Incorporated air 

(caused by production process, application)

ʈʝʘʢʮʠʦʥʥʳʡ ʚʦʟʜʫʭ 

Reaction bubbles

(e.g. VE/MEKP curing)

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷʧʝʥʳ 

Reason for Faom



ɺʣʠʷʥʠʝ ʧʝʥʳ / ʚʦʟʜʫʭʘ
Effect of foam / air

ʇʣʦʭʦʡ ʚʥʝʰʥʠʡ ʚʠʜ

Poor visual appearance

ɿʘʤʝʜʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʥʘʧʨ. ʟʘʧʦʣʥʝʥʠʝ ʙʦʯʢʠ) 

Long production time (e.g. filling of drums)

ʋʭʫʜʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜʳ 

Decreased water resistance

ʋʭʫʜʰʝʥʠʝ ʩʚʦʡʩʪʚ 

Poor application properties



ʊʝʦʨʠʷ / Theory
ʏʠʩʪʳʝ ʞʠʜʢʦʩʪʠ ʥʝ ʧʝʥʷʪʩʷ!
Pur liquids do not foam!



ʊʝʦʨʠʷ / Theory
ʉʪʘʙʠʣʠʟʘʮʠʷ ʧʝʥʳ 
Foam Stabilisation



ʊʝʦʨʠʷ / Theory
ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 
Mode of Action

ɼʝʘʵʨʘʪʦʨʳ ʧʨʦʥʠʢʘʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʫʟʳʨʴʢʘ ʠ 

ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʪ ʣʘʤʝʣʫ

Air Release Additive enters

and destabilize the lamella



ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʝʘʵʨʘʪʦʨʦʚ 

Surface Activity of Air Release Additives



ʊʝʦʨʠʷ / Theory

ɼʝʘʵʨʘʪʦʨʳ ʨʘʙʦʪʘʶʪ ʚ 3 ʵʪʘʧʘ 

Air Release Additives Work in 3 Steps

Step 1

Step 2

Step 3



ʄʝʪʦʜʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ / Test methods
ɺʚʝʜʝʥʠʝ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ ʜʠʩʩʦʣʴʚʝʨʘ

Incorporation of air by a dissolver



ʂʦʥʪʨʦʣʴʥʳʡ 

control

0.5% BYK-A 555

ʊʝʩʪ ʛʦʨʷʯʝʡ ʚʦʜʦʡ                 

Hot water boiling test

ɹʝʟʚʦʟʜʫʰʥʦʝ ʥʘʥʝʩʝʥʠʝ 

Airless spray test

BYK-A 555, ʩʪʘʨʝʥʠʝ ʇʕ ʛʝʣʴʢʦʫʪʘ

exposure of UP gel coat



BYK-A 560, ɼʝʘʵʨʘʪʦʨʳ ʫʣʫʯʰʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʤʘʯʠʚʘʥʠʷ 

Air Release with perfect Fiber Wetting



ʇʨʠʤʝʥʝʥʠʝ 

Application

ʇʦʣʠʤʝʨʥʳʝ, ʥʝ ʩʦʜʝʨʞʘʪ ʩʠʣʠʢʦʥʦʚ 

Polymeric, silicone free

ɻʝʣʴʢʦʫʪ/ Gel-coat
BYK-A 555

BYK-A 515

ʇʨʦʟʨʘʯʥʳʡ ʛʝʣʴʢʦʫʪ/ Transparent (gel-coat, etc.)
BYK-A 550

BYK-081

ʉʤʦʣʘ ʜʣʷ ʨʫʯʥʦʛʦ ʬʦʨʤʦʚʘʥʠʷ / Lay-UP resin
BYK-A 555

BYK-A 560

ʇʦʣʠʤʝʨʙʝʪʦʥ / Polymer concrete BYK-A 555

ɿʘʣʠʚʢʘ, ʤʠʥʝʨʘʣʴʥʘʷ ʟʘʣʠʚʢʘ / Casting, mineral cast
BYK-A 555

BYK-A 550

ʌʠʣʘʤʝʥʪʥʘʷʥʘʤʦʪʢʘ / Filament winding BYK-A 560

RTM, infusion BYK-A 560

ɺʕ ʩʤʦʣʳ ʠ ʛʝʣʴʢʦʫʪʳ/VE-Resins or VE-gelcoat
BYK-A 515

BYK-A 505

ɹʝʩʩʪʠʨʦʣʴʥʳʝʩʤʦʣʳ / Styrene free UP-resin
BYK-LP D 22324

BYK-1788

ʆʙʟʦʨ ʜʝʘʵʨʘʪʦʨʦʚ ʜʣʷ ʇʕ/ɺʕ ʧʨʠʤʝʥʝʥʠʡ

Air Release Additives for UP-/VE- Applications at a Glance



ʉʤʘʯʠʚʘʶʱʠʝ ʠ 
ʜʠʩʧʝʨʛʠʨʫʶʱʠʝʜʦʙʘʚʢʠ 

Wetting&Dispersing Additives



ʈʘʟʜʝʣʝʥʠʝ ʘʛʣʦʤʝʨʘʪʦʚ ʧʠʛʤʝʥʪʘ ʠ ʥʘʧʦʣʥʠʪʝʣʷ 

Separating filler and pigment agglomerates

ʇʨʦʮʝʩʩ ʩʤʘʯʠʚʘʥʠʷ ʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ
Wetting and Dispersing Process

ʇʨʦʮʝʩʩ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ

Grinding process

ʇʨʦʮʝʩʩ ʩʪʘʙʠʣʠʟʘʮʠʠ 

Stabilization process
ʇʨʦʮʝʩʩ ʩʤʘʯʠʚʘʥʠʷ

Wetting process



ʇʨʦʮʝʩʩ ʩʤʘʯʠʚʘʥʠʷ ʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ
Wetting and Dispersing Stabilization Process

ʇʨʦʮʝʩʩ ʩʪʘʙʠʣʠʟʘʮʠʠ 

Stabilization process

ʉʠʩʪʝʤʘ ʧʳʪʘʝʪʩʷ ʜʦʩʪʠʛʥʫʪʴ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ

System tries to achieve the lowest energy level possible

Ąʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʝʬʣʦʢʫʣʷʮʠʠʥʝʦʙʭʦʜʠʤʘ ʩʪʘʙʠʣʠʟʘʮʠʷ 

to avoid reflocculation stabilization is required

ʈʘʟʜʝʣʝʥʠʝ ʘʛʣʦʤʝʨʘʪʦʚ ʧʠʛʤʝʥʪʘ ʠ ʥʘʧʦʣʥʠʪʝʣʷ

Reflocculation of fillers/pigments



ʇʨʦʮʝʩʩ ʩʤʘʯʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʦʣʥʠʪʝʣʷ
Wetting Prosses, Filler Characterisitc

ʇʠʛʤʝʥʪ / Pigment

ʋʜʝʣʴʥʘʷ 
ʧʦʚʝʨʭʥʦʩʪʴ 

Surface area [m2/g]

ʈʘʟʤʝʨ ʯʘʩʪʠʮʳ

Particle size                   
[Õm]

ʂʦʛʝʟʠʦʥʥʳʝ ʩʠʣʳ 
Strength of cohesive 

forces

Extender 12 10-250

Iron oxide red 12 0.250

Lamp black 20 0.095

Phthalo cyanine blue 64 0.070

Carbon black 520 0.013

ʏʝʤ ʙʦʣʴʰʝ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʪʝʤ ʩʣʦʞʥʝʝ ʨʘʩʧʨʝʜʝʣʠʪʴ ʯʘʩʪʠʮʳ                            

The larger the specific surface area, the more difficult to disperse the particles

ʇʠʛʤʝʥʪʳ ʠ ʥʘʧʦʣʥʠʪʝʣʠ: ʩʨʘʚʥʝʥʠʝ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮʳ ʠ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

Fillers: Particle size versus surface area



ʆʙʟʦʨ ʩʤʘʯʠʚʘʶʱʠʭ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʭʜʦʙʘʚʦʢ 
Overview W&D Additive Groups

Monofunctional, 

deflocculating

Bi-functional, 

deflocculating

Multi-functional,         

controlled flocculating

Multi-functional, 

deflocculating

Strong viscosity 

reduction

Viscosity 

reduction

Anti-settling

Anti-settling

Color stability

Color stability

Lower application 

viscosity

Higher filler load 

(lower costs)

Lower application 

viscosity

Better storage 

stability

Color consistency

Better storage 

stability

Color consistency

Better storage 

stability



Tʪʠʧʳ ʩʤʘʯʠʚʘʶʱʠʭ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʭʜʦʙʘʚʦʢ 
Type of Wetting and Dispersing Additives

ʄʦʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ

ɼʝʬʣʦʢʢʫʣʷʮʠʷ

ʉʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʚʷʟʢʦʩʪʠ

ʉʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʦʩʝʜʘʥʠʷ

ɹʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ

ɼʝʬʣʦʢʢʫʣʷʮʠʷ

ʄʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ

ʂʦʥʪʨʦʣʠʨʫʝʤʘʷ 

ʬʣʦʢʢʫʣʷʮʠʷ

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʦʩʝʜʘʥʠʷ 

ʎʚʝʪʦʩʪʦʡʢʦʩʪʴ

ʈʘʙʦʯʘʷ ʚʷʟʢʦʩʪʴ 

ʩʥʠʞʝʥʘ

ɺʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʥʘʧʦʣʥʝʥʠʷ 

(ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ)

ʈʘʙʦʯʘʷ ʚʷʟʢʦʩʪʴ 

ʩʥʠʞʝʥʘ 

ʋʣʫʯʰʝʥʘ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ 

ʭʨʘʥʝʥʠʠ 

ʅʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ 

ʋʣʫʯʰʝʥʘ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ 

ʭʨʘʥʝʥʠʠ 

ʄʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ɻʠʧʝʨʨʘʟʚʝʪʚʣʝʥʥʳʝ

ʎʚʝʪʦʩʪʦʡʢʦʩʪʴ

ʅʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ 

ʋʣʫʯʰʝʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʅʠʟʢʠʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ ɺʳʩʦʢʠʡ ʤʦʣʝʢʫʣʷʨʥʳʡ ʚʝʩ



ʇʠʛʤʝʥʪʥʘʷ ʧʘʩʪʘ, ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ 
Pigment Paste, Viscosity Reduction

ɹʝʟ ʜʦʙʘʚʢʠ 

No additive

ʉ ʜʦʙʘʚʢʦʡ 

With additive



ʇʕ ʣʘʤʠʥʘʮʠʦʥʥʳʝʩʠʩʪʝʤʳ: ʉʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ 
UP Laminating Systems: Viscosity Reduction

Additive versus Styrene
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ʉʤʘʯʠʚʘʶʱʠʝ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʝʜʦʙʘʚʢʠ 
ɿʘʜʘʯʘ ʟʘʣʠʚʦʯʥʳʭ ʩʠʩʪʝʤ: ʘʥʪʠʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝʩʚʦʡʩʪʚʘ
Wetting and Dispersing Additives 
Requirements Casting Systems: Anti-Settling Effect



ʉʤʘʯʠʚʘʶʱʠʝ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʝʜʦʙʘʚʢʠ 
Wetting and Dispersing Additives 
ʇʨʦʮʝʩʩ ʩʤʘʯʠʚʘʥʠʷ
Wetting Process



ʇʠʛʤʝʥʪʥʳʝ ʧʘʩʪʳ ʜʣʷ ʛʝʣʴʢʦʫʪʦʚ: ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʠʛʤʝʥʪʦʚ  
Pigment Paste for Gelcoats: Pigment Stabilization

ɹʝʟ ʜʦʙʘʚʢʠ 

Without additives

ʉ ʜʦʙʘʚʢʦʡ 

With BYK additives



ʆʙʟʦʨ ʩʤʘʯʠʚʘʶʱʠʭ ʠ ʜʠʩʧʝʨʛʠʨʫʶʠʭʜʦʙʘʚʦʢ 
Summary Wetting & Dispersing
UP/VE

ʈʝʢʦʤʝʥʜʘʮʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ/ Recommendations based on different demands

ʉʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ 

Viscosity Reduction
BYK-W 908 BYK-W 969* BYK-W 985

ʉʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʩʘʞʜʝʥʠʷ

Viscosity Reduction  

Anti Settling

BYK-W 969* BYK-W 980 BYK-W 966

ʉʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ 

Viscosity Reduction

SMC / BMC
BYK-W 9010* BYK-W 9011* BYK-W 9012* BYK-W 996*

ʉʤʘʯʠʚʘʥʠʝ ʥʘʧʦʣʥʠʪʝʣʝʡ 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʩʘʞʜʝʥʠʷ

Filler wetting

Anti Settling

BYK-W 980 BYK-W 935 BYK-W 940 ANTITERRA-204

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʩʘʞʜʝʥʠʷ + 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʮʚʝʪʘ 

Anti Settling + 

Color Stability

BYK-W 935 BYK-W 940 ANTITERRA-210

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʩʩʣʦʝʥʠʷ

Anti Separation
BYK-9076 BYK-W 974 BYK-W 972

ʉʪʘʙʠʣʠʟʘʮʠʷ ʧʠʛʤʝʥʪʦʚ 

Pigment Stabilization
See Recommendations for Pigment Pastes

*Not recommended for cobalt accelerated resins !!!



ʇʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʝ 
ʜʦʙʘʚʢʠ 

Surface active Additives



ʈʘʩʧʨʝʜʝʣʝʥʠʝ 
Spreading

ʄʝʞʜʫ ʞʠʜʢʦʩʪʴʶ ʠ ʪʚʝʨʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʪ ʘʜʛʝʟʠʦʥʥʳʝ ʩʠʣʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʶ. ɸ ʢʦʛʝʟʠʦʥʥʳʝ ʩʠʣʳ ʚʥʫʪʨʠ ʞʠʜʢʦʩʪʠ ʚʝʜʫʪ ʢ ʝʝ ʩʪʷʛʠʚʘʥʠʶ.

Between a liquid and a solid there are adhesive forces, leading to spreading. The cohesive forces 
within the liquid are counteracting and lead to retraction.

ʂʦʛʝʟʠʦʥʥʳʝ ʩʠʣʳ 

cohesive forces

ʆʩʥʦʚʘ / Substrate

ɾʠʜʢʦʩʪʴ / liquid

ɸʜʛʝʟʠʦʥʥʳʝ 

ʩʠʣʳ 

adhesive force

ɸʜʛʝʟʠʦʥʥʳʝ 

ʩʠʣʳ 

adhesive force

ʈʘʩʧʨʝʜʝʣʝʥʠʝ: ʩʠʣʘ ʘʜʛʝʟʠʠ > ʩʠʣʳ ʢʦʛʝʟʠʠ

Spreading: work of adhesion > work of cohesion



ʉʤʘʯʠʚʘʥʠʝ ʩʫʙʩʪʨʘʪʘ 
Substrate Wetting

ʍʦʨʦʰʝʝ ʩʤʘʯʠʚʘʥʠʝ ʧʦʜʣʦʞʢʠ 

Good substrate wetting:    

sʞʠʜʢʦʩʪʠ<  sʩʫʙʩʪʨʘʪʘ



BYK-330 ʚ ʛʝʣʴʢʦʫʪʝ/ in a Gel Coat



ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʜʝʬʝʢʪʳ 
Surface Defects

ɺʳʟʚʘʥʳ ʦʪʣʠʯʠʷʤʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʠ 

Caused by surface tension differences

Åʤʝʞʜʫ ʩʫʙʩʪʨʘʪʦʤ ʠ ʧʦʢʨʳʪʠʝʤ / between substrate and coating

ʉʤʘʯʠʚʘʥʠʝ / Wetting

Åʚʥʫʪʨʠ ʥʘʥʝʩʝʥʥʦʛʦ ʩʦʩʪʘʚʘ / within the applied formulation

ʟʘʛʨʷʟʥʝʥʠʝ, ʠʩʧʘʨʝʥʠʝ ʨʘʩʪʚʦʨʠʪʝʣʷ / contamination, solvent evaporation ...

ʅʝʙʦʣʴʰʦʝ ʦʪʣʠʯʠʝ / Small differences Polyacrylates

ɹʦʣʴʰʦʝ ʦʪʣʠʯʠʝ / Large differences Polysiloxane based

ʈʝʰʝʥʠʝ / Solution:



ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ ʜʣʷ ʇʕ/ɺʕ
Surface Additives for UP/VE

ɼʦʟʠʨʦʚʢʘ / Dosage

ʅʘ ʦʩʥʦʚʝ ʩʠʣʠʢʦʥʦʚ / Silicone based: 0.1% - 0.5%

ʅʘ ʦʩʥʦʚʝ ʘʢʨʠʣʘʪʦʚ / Acrylates: 0.3% - 1.5%

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʧʦʣʠʩʠʣʦʢʩʘʥʳ

Modified Polysiloxane

BYK-330

BYK-370

BYK-306

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʘʢʨʠʣʘʪʳ 

Modified Acrylate

BYK-361 N

BYK-S 706



ʉʝʤʝʡʩʪʚʘ ʜʦʙʘʚʦʢ BYK, ʯʘʩʪʴ 1

ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ 

BYK Additive Families, part 1

Theory and practical examples

BYK, Plastics Additives
Tivat, Sascha H¿bers
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ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ 
Rheology Additives



ɻʨʫʧʧʳ ʧʨʦʜʫʢʪʦʚ 
Product groups

BYK-R 605

BYK-R 607

ʋʩʠʣʠʪʝʣʠ ʪʠʢʩʦʪʨʦʧʠʠ

Thix Booster

ɸʵʨʦʩʠʣʠʣʠ 

ʛʣʠʥʘ 

fumed silica

or Clay

ʊʚʝʨʜʳʝ 

ʪʠʢʩʦʪʨʦʧʳ

Solid 

Thixotropes

GARAMITE
BYK-410

BYK-7410 ET

ɾʠʜʢʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ 

Liquid Rheological

Additives



ʇʨʠʤʝʨʳ ʞʠʜʢʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ: BYK-410
Example liquid Rheology Additive: BYK-410



ʇʨʠʤʝʨʳ ʩʫʭʠʭ ʪʠʢʩʦʪʨʦʧʦʚ: 
Example solid Thixitrope: GARAMITE

Å ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʥʘʩʳʧʥʘʷ ʧʣʦʪʥʦʩʪʴ, ʤʝʥʴʰʝ 
ʧʳʣʠʪ

Å higher bulk density, less dusting

Å ʃʝʛʯʝ ʚʚʝʜʝʥʠʝ 

Å easier incorporation

Å ʃʝʛʯʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ 

Å easier dispersion

Å ɺʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ 15-20% ʢʦʥʮʝʥʪʨʘʪʘ ʚ 
ʨʘʩʪʚʦʨʠʪʝʣʝ ʠʣʠ ʤʦʥʦʤʝʨʝ  

Å 15-20 % conc. pregels in solvents/monomers
possible

Å ɼʘʝʪ ʙʦʣʝʝ ʧʩʝʚʜʦʧʣʘʩʪʠʯʥʦʝʪʝʯʝʥʠʝ 

Å more pseudoplastic

Å ɸʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ

Å room temperature activated



ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʦʛʦ ʧʠʨʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ ʚ ɺʕ ʩʤʦʣʝ                          
Effectiveness of Different Fumed Silica / Types in Vinyl Ester Resins

ɺʷʟʢʦʩʪʴ / Viscosity [m Pas]

Fumed Silica [%]

Brookfield  RVT, Sp.: 5; 23 ÁC at 5 RPM

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

1 2 3

Hydrophobic FS

Hydrophilic Fumed Silica



ɺʕ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʝʢʘʥʠʶ, ʫʩʠʣʠʪʝʣʴ ʪʠʢʩʦʪʨʦʧʠʠBYK R 605 
VE, Sag Resistance, Thix Booster BYK-R 605

Gel Coat with

Aerosil R 972

Gel Coat with Aerosil 200

+  30% BYK-R 605



ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʦʛʦ ʧʠʨʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ ʚ ɺʕ ʩʤʦʣʝ 
Effectiveness of Different Fumed Silica / Types in Vinyl Ester Resins

ɺʷʟʢʦʩʪʴ / Viscosity [m Pas]

Fumed Silica [%]

Brookfield  RVT, Sp.: 5; 23 ÁC at 5 RPM
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Hydrophilic Fumed Silica& 

30% BYK 
È
- R 605 



ɺʕ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʝʢʘʥʠʶ, ʫʩʠʣʠʪʝʣʴ ʪʠʢʩʦʪʨʦʧʠʠBYK R 605 
VE, Sag Resistance, Thix Booster BYK-R 605

Gel Coat 

with

Aerosil 200

Gel Coat with

Aerosil R 972

Gel Coat with 

Aerosil 200 

and BYK- R 605

Thickness

in Õm

200

250

300

350

400

450

500



ʇʨʠʤʝʨ ʫʩʠʣʠʪʝʣʷ ʪʠʢʩʦʪʨʦʧʠʠ

Example Thix Booster: BYK-R 605



ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ

Rheology Additives

ʅʝʥʘʩʳʱʝʥʥʳʝ 

ʧʦʣʠʵʬʠʨʳ / 

ɺʠʥʠʣʵʬʠʨʳ

Unsaturated Polyester / 

Vinylester Systems

ʊʠʢʩʪʨʦʧʠʷ

Thixotrope Profile

ʋʩʠʣʠʪʝʣʴ ʪʠʢʩʦʪʨʦʧʠʠ

Thix Booster

ÅBYK-R 605 + GARAMITE-1958

ÅBYK-R 605 + hydrophilic fumed silica

ÅBYK-410 family*

ʇʩʝʚʜʦʧʣʘʩʪʠʢʘ

Pseudoplastic Profile
ʉʤʝʰʘʥʥʳʝ ʤʠʥʝʨʘʣʳ 

Mixed Minerals

ÅGARAMITE-1958

ÅGARAMITE-1210

ʕʧʦʢʩʠʜʥʳʝ ʩʠʩʪʝʤʳ 

Epoxy Systems

ʊʠʢʩʦʪʨʦʧʠʷ

Thixotrope Profile

ʋʩʠʣʠʪʝʣʴ ʪʠʢʩʦʪʨʦʧʠʠ

Thix Booster

ÅBYK-R 607 + GARAMITE-7305

ÅBYK-R 607 + hydrophilic fumed silica

ÅVCT technology: BYK-2710 / BYK-2720

ÅBYK-410 family

ʇʩʝʚʜʦʧʣʘʩʪʠʢʘ

Pseudoplastic Profile

ʉʤʝʰʘʥʥʳʝ ʤʠʥʝʨʘʣʳ 

Mixed Minerals

ÅGARAMITE-7305

* Influence on Co-Curing



ʉʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ

Emission Reducer



ʉʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ
Emission Reducer

ʅʦʨʤʳ ʢʦʥʪʨʦʣʷ ʩʪʠʨʦʣʴʥʦʛʦ ʤʦʥʦʤʝʨʘ 

Regulations to Control Styrene Monomer Emissions

Åʕʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ 

ÅEnvironmental Regulations

Åʅʦʨʤʳ ʦʭʨʘʥʳ ʪʨʫʜʘ

ÅHealth and Safety Regulations



ʉʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ
Emission Reducer

ʇʦʚʝʨʭʥʦʩʪʴ ʩʤʦʣʳ ʩ ʧʘʨʘʬʠʥʦʚʳʤ ʚʦʩʢʦʤ 

Resin surface with paraffin wax



ʉʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ
Emission Reducer

ʇʦʚʝʨʭʥʦʩʪʴ ʩʤʦʣʳ ʩ / Resin surface with BYK-S 740



ʉʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ
Emission Reducer

ʕʤʠʩʩʠʷ ʩʪʠʨʦʣʴʥʦʛʦ ʤʦʥʦʤʝʨʘ ʚ ʆʨʪʦ- ʩʤʦʣʝ

Styrene Monomer Emissions of Orthophthalic Resins



ʉʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ
Emission Reducer

ʄʝʞʩʣʦʡʥʘʷ ʘʜʛʝʟʠʷ ʩ / Interlaminar adhesion with BYK-S 740

Paraffin wax BYK-S 740



ʉʥʠʞʝʥʠʝ ʵʤʠʩʩʠʠ / Emission Reducer

ʄʝʞʩʣʦʡʥʘʷ ʘʜʛʝʟʠʷ ʩ / Interlaminar adhesion with BYK-S 750



ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʥʠʞʝʥʠʶ ʵʤʠʩʩʠʠ
Emission Reducer Recommendations

ʉʠʩʪʝʤʘ ʩʤʦʣʳ

Resin System
BYK-S 740 BYK-S 750 BYK-S 760

Orthophthalic resins
0.5% - 1.0% - 0.3% - 1.0%

Isophthalic resins
0.5% - 1.0% 0.3% - 1.0% 0.3% - 1.0%

DCPD containing resins

- 0.3% - 1.0% 0.3% - 1.0%

Vinyl ester resins - 0.3% - 1.0% 0.3% - 1.0%

* BYK-S 760: Food Contact Approved (EU, USA and China) and suitable for all resin 



ʉʚʷʟʫʶʱʠʝ ʘʛʝʥʪʳ 
Coupling Agents



BYK-C8000: ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ / Mode of action

ʄʘʪʨʠʮʘ ʩʤʦʣʳ 

Resin Matrix

ʉʫʙʩʪʨʘʪ 

Substrate

R

ʍʠʤʠʯʝʩʢʘʷ ʩʚʷʟʴ 

Chemical Bonds!

R

ʉʚʷʟʫʶʱʘʷ ʜʦʙʘʚʢʘ 

Coupling Additive
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ɼʦʟʠʨʦʚʢʘ BYK-C 8000 ʥʘ ʥʘʧʦʣʥʠʪʝʣʴ 

Dosage of  BYK-C 8000 (based on filler)

56 %55 %

45 %

25 %

BYK- C 8000

BYK-C 8000: ʋʣʫʯʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ

Improvement of Flexural Strength



Glass fiber

Sizing

Resin
ʈʘʟʨʳʚ ʥʘʯʠʥʘʝʪʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 
Failure starts at interface

ʋʣʫʯʰʝʥʠʝ ʘʜʛʝʟʠʠ ʢʘʢ ʢ ʚʦʣʦʢʥʫ, 
ʪʘʢ ʠ ʢ ʟʘʤʘʩʣʠʚʘʪʝʣʶ

Better adhesion on fiber and sizing

BYK-C 8003: ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 
Mode of Action
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BYK-C 8003: ʆʨʪʦ- ʇʕ ʩʤʦʣʘ
Ortho-UP Resin Systems

ʉʠʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʇʕ ʩʤʦʣʘʭ ʫʞʝ ʧʨʠ 2 % ʜʦʟʠʨʦʚʢʠ

Strong Improvement in various vinyl ester resin systems with 2% BYK-C 8003



10/8/2019, Page 58, COLD 

CURE, Plastics Additives

BYK-C 8003: ɺʕ ʩʠʩʪʝʤʘ / VE Systems
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+34% 35%

ʋʣʫʯʰʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 30% ʚ ʨʘʟʣʠʯʥʳʭ ɺʕ ʩʠʩʪʝʤʘʭ ʩ 2 % ʜʦʙʘʚʢʠ BYK-C 8003, ʜʦʩʪʠʞʝʥʠʝ ʫʨʦʚʥʷ ʵʧʦʢʩʠʜʘ

Improvement >30% in various vinyl ester resin systems with 2% BYK-C 8003, reaching epoxy level. 

Epoxy

level



BYK-C 8013 ʜʣʷ ɺʕ/ʋɺ ʢʦʤʧʦʟʠʪʦʚ 
for Vinyl ester / Carbon fiber Composites

BYK-C 8013

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

Mode of Action

ʕʬʬʝʢʪ ʩʤʘʯʠʚʘʥʠʷ 

ʈʘʟʨʳʚ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʤʘʪʨʠʮʝ 

Coupling effect

Cohesive failure in the matrix

ʅʝʪ ʵʬʬʝʢʪʘ ʩʤʘʯʠʚʘʥʠʷ

ʈʘʟʨʳʚ ʧʦ ʛʨʘʥʠʮʝ ʬʘʟ

No coupling effect

Adhesive failure



BYK-C 8013 ɼʣʷ ɺʕ/ʋɺ ʢʦʤʧʦʟʠʪʦʚ 
for Vinyl ester / Carbon fiber Composites

ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ

There are several possibilities to apply BYK-C 8013 

1. ɺ ʚʘʥʥʝ ʩ ʟʘʤʘʩʣʠʚʘʪʝʣʝʤʜʣʷ ʋɺ

2. in the Carbon fiber sizing bath

3. ʂʘʢ ʚʪʦʨʠʯʥʳʡ ʟʘʤʘʩʣʠʚʘʪʝʣʴ

4. as Second Sizing

5. ɺ ʩʠʩʪʝʤʝ ʩʤʦʣʳ 

6. in the resin system. 



BYK-C 8013, ʉʚʷʟʫʶʱʠʡ ʘʛʝʥʪ ʜʣʷ ɺʕ/ʋɺ ʢʦʤʧʦʟʠʪʦʚ 
ɺʪʦʨʠʯʥʳʡ ʟʘʤʘʩʣʠʚʘʪʝʣʴ
Coupling Additive for Vinyl ester / Carbon fiber Composites
Second Sizing

NEW VIDEO!!!



BYK-C Series

ɼʦʙʘʚʢʘ 

Additive

ʉʠʩʪʝʤʘ 

System

ɼʦʟʠʨʦʚʢʘ 

Dosage

ʉʫʙʩʪʨʘʪ 

Substrate

ʇʨʠʤʝʯʘʥʠʷ 

Remarks

BYK-C 8000 UP / AC 0.05-0.3 %

ʅʘ ʥʘʧʦʣʥʠʪʝʣʴ

based on filler

ʂʚʘʨʮ, ʩʪʝʢʣʷʥʥʳʝ 

ʰʘʨʠʢʠ 

Quartz, glass 

spheres

ɺʚʦʜʠʪʩʷ ʜʦ ʧʨʠʤʝʥʝʥʠʷ 

Add before application

BYK-C 8003 UP / VE 0.5-3.0 % 

ʅʘ ʩʠʩʪʝʤʫ 

based upon system

ʉʪʝʢʣʦʚʦʣʦʢʥʦ

Glass fiber

ɺʚʦʜʠʪʴ ʜʦ ʧʨʠʤʝʥʝʥʠʷ 

Add before application

BYK-C 8013 UP / VE 1-5.0 % ʋʛʣʝʚʦʣʦʢʥʦ

Carbon fiber

ʅʘ ʣʶʙʦʤ ʵʪʘʧʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʟʠʪʘ

At any stage of composite 

production

ʉʚʷʟʫʶʱʠʝ ʘʛʝʥʪʳ: ʦʙʟʦʨ
Coupling Additives: Overview


