
Practical Application of Barium Sulfate Cooling Pigment

Method and materials
 Three laminates will be constructed consisting of an insulating/protective 

outer layer, the reflecting/emitting layer, and a heat-transferring bottom 

layer sealed with a UV-stable adhesive.

• The first layer will be a polymethyl methacrylate (PMMA) bi-layered 

panel, chosen for its high level of transmittance across the spectrum1 its 

insulative properties, and the availability of panels with self-cleaning 

coatings1.

• The second layer will be the densified barium sulfate nano spears.

• The final layer will be a 0.5mm aluminum sheet. 

• Adhesive will be PMMA dissolved in a solvent and mixed with BaSO4 in 

a six-to-one ratio.  

• Polyethylene to serve as a control.

• Titanium dioxide paint to serve as a control. 

Introduction
It has been discovered that densified barium sulfate nanosphere 

pigment has the unique property of reflecting up to 98.1% of solar 

radiation while emitting IR radiation in the range known as the 

atmospheric window1. This infrared light range can travel through the 

atmosphere mostly unimpeded, effectively using space as a heat sink5. 

Objects such as roofs covered in this pigment could, in theory, fall 

below ambient temperature even in direct sunlight, thus reducing 

cooling costs and greenhouse emissions. However, Current attempts at 

using barium sulfate nanospheres as cooling pigments are not practical 

for construction, requiring complex manufacturing techniques and 

deteriorating in less than a year4. This study aims to determine the 

cooling effectiveness of using barium sulfate in laminate construction. 
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Challenges
In cooling applications, barium sulfate is a delicate solid that must be 

protected from the elements and insulated from conductive heat 

transfer to have optimum performance4. However, this protective layer 

must have high transmittance across a broad spectrum, including the 

atmospheric window4. Additionally, roof-mounted cooling panels need to 

be self-cleaning to maintain optimum performance. A laminate panel of 

the proper materials should achieve these goals.
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The absorbance of PMMA in the far IR region3. 

Discussion
While PMMA has a broad spectrum of transparency, it is not perfect. The 

greenhouse effect may overpower the cooling properties of this laminate3. 

Other methods that deserve exploration include:

• Increasing the UV resistance of materials with higher transmittance, such 

as polyethylene4.

• Creating aerated PMMA / BaSO4 resin panels. 

• Using PMMA sheets with minimum thickness. 
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Contact: wright.devin2@titans.easternflorida.edu


	Slide 1

