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compared to conventional insulation device. The insulation device could also 

advantageously result in about 10% reduction in overall weight as compared to 

conventional PCM-loaded high density polyethylene bottles. 

There is provided a method of preparing the PCM composition as disclosed herein, the 

method comprising the steps of: a. providing the PCM in a solid state; b. adding to the 5 

solid PCM, glass fibers and at least one or more additives selected from the group 

consisting of: glass microparticles, polyacrylate, and xanthan gum;  c. changing the 

PCM into a liquid state to thereby form a liquid mixture comprising the PCM and said 

additives; and d. agitating the liquid mixture obtained from step c to form the PCM 

composition. 10 

In another aspect, there is provided a method of preparing the PCM composition of any 

one of claims 1 to 9, the method comprising the steps of: a.providing the PCM in a solid 

state; b.adding to the solid PCM, glass fibers and xanthan gum, and optionally at least 

one or more both additives selected from the group consisting of: glass microparticles 

and, polyacrylic salt, and xanthan gum; c.changing the PCM into a liquid state to 15 

thereby form a liquid mixture comprising the PCM and said additives; and d.agitating 

the liquid mixture obtained from step c to form the PCM composition. 

A well-dispersed PCM composition could surprisingly be obtained from the method 

of preparing the PCM composition as disclosed herein. The well-dispersed PCM 

composition could advantageously result in an overall reduction in the thermal 20 

conductivity of the PCM composition, which in turn leads to an increase in the 

efficiency of the insulation performance of the PCM. 

Definitions 

The following words and terms used herein shall have the meanings indicated: 

The term “phase change materials” or “PCMs”, when used herein, may refer to 25 

substances with a high heat of fusion, undergo a phase change at a certain 

temperature, and are capable of storing and releasing large amounts of energy. 

The phase change may be, but not limited to, melting and solidifying. PCMs as 

disclosed herein may also refer to organic compounds, inorganic compounds or 

mixtures thereof.    30 

The term “glass” when used herein refers to a compound comprising the chemical 

structure SiO2 or silica.  

The term “glass fibers” as used herein refers to continuous or discontinuous 

cylindrical glass structure that is significantly longer than it is wide. The term “glass 

fibers” when used herein may refer to a plurality of intertwined glass fibers, which 35 

includes, glass wool.  
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Claims 

1. A phase change material (PCM) composition comprising: 

a. a phase change material, 

b. glass fibers, and 

c. xanthan gum.  

 

2. The composition of claim 1, further comprising a polyacrylic salt.  

 

3. The composition of claim 1 or 2, wherein the PCM is selected from fatty 

acids, paraffin wax, water or mixtures thereof. 

 

4. The composition of any one of the preceding claims, wherein the PCM is 

water. 

 

5. The composition of any one of the preceding claims, further comprising 

glass microparticles. 

 
6. The composition of claim 5, wherein the glass microparticles are 

microspheres having a diameter of between 10 to 100 µm. 

 

7. The composition of any one of the preceding claims, wherein the PCM is 

present in an amount of at least 90 wt. % or between 90 wt. % and 99 

wt. % based on the total weight of the composition. 

 

8. The composition of any one of the preceding claims, wherein the glass 

fibers are present in an amount between 0.3 and 5 wt. % based on the 

total weight of the composition. 

 

9. The composition of any one of preceding claims, wherein the weight 

ratio of the glass fibers to xanthan gum is between 25:1 to 1:10. 

 

10. A stackable, sealable package enclosing the PCM composition of any 

one of claims 1 to 9 within said package, said package further 

comprising at least one three-dimensional support structure inserted 

therein, said support structure being conformed to the dimensions of the 

package to thereby provide a fixed geometrical shape to said package. 



24 
 

11. The package of claim 10, wherein said support structure is configured to 

substantially abut the interior surface of the package to maintain the 

geometrical shape of said package. 

 

12. The package of claim 10 or 11, wherein the package is composed of a 

material selected from the group consisting of low density polyethylene, 

high density polyethylene, polyester, polycarbonate, polypropylene and 

aluminum. 

 

13. The package of claim 12, wherein the package is made of aluminum. 

  

14. The package of any one of claims 10 to 13, wherein support structure is 

composed of a polyacrylate lattice structure. 

 

15. A method of preparing the PCM composition of any one of claims 1 to 9, 

the method comprising the steps of: 

a. providing the PCM in a solid state; 

b. adding to the solid PCM, glass fibers and xanthan gum, and 

optionally at least one or both additives selected from glass 

microparticles and polyacrylic salt;  

c. changing the PCM into a liquid state to thereby form a liquid mixture 

comprising the PCM and said additives; and 

d. agitating the liquid mixture obtained from step c to form the PCM 

composition. 

 

16. The method of claim 15, wherein prior to addition step b, the method 

further comprises a step of reducing the dimensions of the glass fiber 

additive.  

 

17. The method of claim 16, wherein the glass fiber are reduced to a size of 

1 to 3 mm in length and 1 to 2 mm in width.  

 

18. The method of claim 16 or 17, wherein the glass fibers having reduced 

dimensions are heated to above 90 °C prior to step b. 
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19. The method of any one of claims 15 to 18, wherein during step b, glass 

microparticles are added. 

 

20. An insulation layer comprising at least the package of claims 10 to 14, 

said package being coupled to at least one additional layer of glass 

microparticles, which are vacuum sealed in a packaging material.  

 
 

21. The insulation layer of claim 20, wherein the glass microparticles 

comprises glass microspheres having a diameter of 20 µm to 50 µm. 

 

22. An insulation device comprising the PCM composition of any one of 

claims 1 to 9, and/or the package of any one of claims 10 to 14, and/or 

the insulation layer of claims 20 to 21.  
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