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Make it all-round – 3M™ Glass Bubbles
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3M™ Glass Bubbles - Portfolio Overview



3M™ Glass Bubbles in Paints & Coatings

Spackle; Wall fillersThermal insulation paints & plaster

Solar heat reflective paints

Tile adhesives



Always think in terms of volume loading

Formulating with 3M™ Glass Bubbles

Glass 
Bubbles

Other Additives 
(e.g.CaCO3, 

Sand, TiO2,..)



3M™ Glass Bubbles – Definition of Density

• Bulk density

Ratio of Glass Bubble weight to full container volume, included air-filled spaces

• Effective density

Ratio of Glass Bubble weight to bubble volume including certain amount of 
trapped air when mixed in a liquid (also called “liquid displacement”)

• True particle density

Ratio of Glass Bubble weight to true particle volume when Glass Bubbles are 
fully surrounded by a gas (measured with a gas pycnometer).

Specification for Glass Bubbles 
is true particle density!
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3M™ Glass Bubbles
Hollow Glass Microspheres

Applications in 
Interior Paints
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3M™ Glass Bubbles in Paints

Anti-Condensation Paint

Advantages/Benefits:

 Retard condensation

 Warm touch

 Low density

 Low sag

 Low shrink

 Silky decorative aspect

 Easy to brush on, to roll on

Recommended microspheres: K1 – K15 - K20 – S22 – K25
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Peltier cooling 
system

Saturated water 
solution of ammonium 
dihydrogen phosphate

“Cold” Box

Aluminum 
painted panel

Heating/ventilation 
System

First drop of 
condensation

Standard Paint: 24 min

Anti-Condensation Paint: 41 min

3M™ Glass Bubbles in Paints

Anti-Condensation Paint
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3M™ Glass Bubbles in Paints

Thermal Insulation / Low Effusivity Comfort Paint

𝑒 = 𝜆 ȉ 𝜌 ȉ 𝑐௣

e: effusivity
λ: thermal conductivity
ρ: density
cp: heat capacity

Effusivity is a measure of a materials ability to 
exchange thermal energy with its surroundings

𝑇௠ = 𝑇ଵ + 𝑇ଶ − 𝑇ଵ

𝑒ଶ

𝑒ଶ + 𝑒ଵ

Thermal conductivity in dependence of pigment 
volume concentration (PVC), 10% TiO2

3M™ Glass Bubbles K1
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3M™ Glass Bubbles in Paints

Thermal Insulation / Low Effusivity Comfort Paint

Advantages/Benefits:

 Reduced thermal conductivity

 Help eliminate thermal “bridges”

 Higher wall temperature

 Warm feel (low effusivity e) 

Recommended microspheres: K1 – K15 – K20 – S22 – K25 – S28HS

𝑒 = 𝜆 ȉ 𝜌 ȉ 𝑐௣

e: effusivity
λ: thermal conductivity
ρ: density
cp: heat capacity

Effusivity is a measure of a materials ability to 
exchange thermal energy with its surroundings

𝑇௠ = 𝑇ଵ + 𝑇ଶ − 𝑇ଵ

𝑒ଶ

𝑒ଶ + 𝑒ଵ

3M™ Glass Bubbles K1
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3M™ Glass Bubbles
Hollow Glass Microspheres

Applications in 
Exterior Paints
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Solar Heat Reflective Paint
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Test Equipment

Spectrophotometer Perkin-Elmer 950 UV – Visible - N-IR + Integrated Sphere

Solar Heat Reflective Paint
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Sample  TSR (%)  UV (%)  Visible (%)  IR (%)
S32HS 93.65 13.89 99.22 93.81
iM16K 94.37 13.67 99.98 94.56
S28HS 94.01 13.72 99.77 94.04
CaCO3 91.09 13.47 97.03 90.80

K1 92.65 14.35 98.78 92.23
S22 93.00 13.92 98.70 92.99

UV-Vis-NIR Photospectrometry

Paint thickness 
800 µm wet
400 µm dry

Solar Heat Reflective Paint
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Total solar reflectance (TSR) for paints with various 
Glass Bubble grades in comparison to CaCO3

Total Solar Reflectance

S32HS S28HSiM16k CaCO3 K1 S22

Solar Heat Reflective Paint
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Backside temperature vs time
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Solar Heat Reflective Paint
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Potential Applications

3M™ Glass Bubbles in Solar Heat Reflective Paint

• Façade paint

• Roof coatings

• External wall insulation systems

• Mobile-home, caravans

• Refrigerated storage warehouses

• Refrigerated trucks

• Oil & Gas outdoor storage tanks

• Cryogenic tanks and tankers

• Gel coats for pleasure boat cabins

• Etc.….



• State of the art buildings (e.g., with 

insulating masonry) use structural 

materials with lower modulus 

• Façade materials like plaster and 

paint need lower modulus, too

• Modulus gradient required to 

avoid cracks 

Glass Bubble filled Paint

Standard Paint

0.2-0.3 mm

0.2-0.3 mm

Cracks & Modulus



• Cracks facilitate 

algae growth

• Avoiding formation of 

micro-cracks is key to protect 

façades from algae

Before After

Cracks & Consequences



Glass Bubbles can help to formulate a paint 

with very good water vapor transmission*, 

and good barrier vs liquid water at the same 

time

• Protect façades

• Keep masonry and insulation dry

• Preserve the building structure

• Foster healthy living climate

Paint

Plaster

Insulation
Wall

* = low sd value

Moisture Management – “The membrane-principle”
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3M™ Glass Bubbles
Hollow Glass Microspheres

Applications in 
Spackles and 

Wall Fillers
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3M™ Glass Bubbles in Spackles & Wall Fillers

Advantages/Benefits:
• High opacity
• High filler contents
• Low shrinkage
• No cracks
• Low density
• Low sagging
• Workability
• Sandability
• Nail & screw: no cracks
• Labor cost saving

Recommended microspheres: K1 – K15 – K20 – S22 –
S28HS
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Advantages/Benefits
 High opacity
 Withstands airless pressure
 Low shrinkage
 No cracks
 Low density
 Low sagging
 Workability
 Sandability
 Nail & screw: no cracks
 Labor cost saving

Recommended microspheres: S28HS

3M™ Glass Bubbles in “Airless Sprayable” Compounds

Proof of concept
• Wagner PS 3.39 Airless Spraypack
• Working pressure: 200 bar
=> Superior survival compared to other 

lightweight fillers like perlite (90% vs. 50%)

3M™ Glass Bubbles S28HS
density: 0.28 g/cm³
d50: 30 µm
collapse strength: 21 MPa
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3M™ Glass Bubbles
Hollow Glass Microspheres

Applications in 
Industrial 
Insulation
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3M™ Glass Bubbles in Thermal Protective Coatings

Recommended microspheres: K1 – K15 – K20 – K25 – S28HS

Advantages/Benefits:

 Personal burn protection

 Prevent/eliminate CUI (Corrosion Under Insulation)

 Thermal conductivity as low as 0.10 W/m.K

 High Solids

 Greater dry coating thickness

 Airless sprayable using high strength glass bubbles

 Reduced shrinkage

 Reduced VOC
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IMCD Hungary Kft.

Antal Szabolcs: Country Manager and BU Manager Coatings & Construction
M +36 30 664 7498 • E szabolcs.antal@imcd.at

Madár Gabriella: Sales Manager Coatings & Construction
M +36 30 438 5101 • E Gabriella.Madar@imcd.hu

Hajas László: Sales Manager Coatings & Construction
M +36 30 343 2245 • E laszlo.hajas@imcd.at

Official Distributor of 3M™ Glass Bubbles in Hungary
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3M™ Glass Bubbles Plant Tilloy, France

GENDORF Chemical Park, Germany
with 3M™ Specialty Additives Laboratory

Thank You



Warranty, Limited Remedy, and Disclaimer:  Many factors beyond 3M’s control and uniquely within user’s 

knowledge and control can affect the use and performance of a 3M product in a particular application.  User is solely 

responsible for evaluating the 3M product and determining whether it is fit for a particular purpose and suitable for user’s 

method of application.  User is solely responsible for evaluating third party intellectual property rights and for ensuring that

user’s use of 3M product does not violate any third party intellectual property rights.  Unless a different warranty is 

specifically stated in the applicable product literature or packaging insert, 3M warrants that each 3M product meets the 

applicable 3M product specification at the time 3M ships the product.  3M MAKES NO OTHER WARRANTIES OR 

CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION 

OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY OF NON-

INFRINGEMENT OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM 

OR USAGE OF TRADE.  If the 3M product does not conform to this warranty, then the sole and exclusive remedy is, at 3M’s 

option, replacement of the 3M product or refund of the purchase price.  

Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damages arising from 

the 3M product, whether direct, indirect, special, incidental or consequential, regardless of the legal theory asserted, 

including warranty, contract, negligence or strict liability.

Technical Information: Technical information, recommendations, and other statements contained in this 

document or provided by 3M personnel are based on tests or experience that 3M believes are reliable, but the accuracy or 

completeness of such information is not guaranteed.  Such information is intended for persons with knowledge and 

technical skills sufficient to assess and apply their own informed judgment to the information.  No license under any 3M or 

third party intellectual property rights is granted or implied with this information.


