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ABSTRACT 
Now a day, we are addicted to electronics world. We are often using computers, Laptops, mobile phones, tablets and etc. There are 

some factors which affect our dynamism. Some of them are heat produced from the system, radiation, and etc. we, the people have 

constrain in developing a system with less heat generation. So we have to force towards the cooling systems. Energy to run the 

system will be taken from the battery, electric power. This paper is concentrating on energy savings as well as eco-friendly 

methods. The aim of this project is fabrication of a new portable heat transferring material using steatite. Fabrication of solar panel 

using soapstone by replacing metals for long lasting heating and cooling process. The material’s heat absorbing and flexural 

strength property makes it an option that can be consider for application such as Solar heaters, the shroud of the launch vehicle, 

Ballistic missile, heat sink etc., It can also be considered as mobile heat storage device for portable electronic devices like laptop 

etc., 
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INTRODUCTION 
 
Steatite, one of the ceramics families, it consists of soft minerals and therefore the stone can be easily sawn, 

sculpted and carved. When soapstone was formed, flakes of talc grew into magnesite, bonding the two minerals 
firmly together as a smooth, solid mass of stone and absorb enormous amount of heat from the high temperature 
applications. Soapstone is a rock and its mineral composition can vary. Its composition depends upon the  parent  
rock  material  and  the  temperature/pressure  conditions  of its  metamorphic  environment.  These physical 
properties are soft and very easy to carve, nonporous, nonabsorbent, low electrical conductivity, heat resistant, 
high specific heat capacity resistant to acids and alkalis. There are many application of Soapstone. They are  

• Countertops in laboratories 
• Sinks 
• Electrical panels 
• Ornamental carvings and sculptures 
• Fireplace liners and hearths 
• Wall tiles and floor tiles 
• Bed warmers 
• Molds for metal casting 
• Cold stones 
The following properties of the soapstone make this material interesting to study 
• It possess 20% more volumetric heat capacity than other steatite. 
• It has 60% more flexural strength of its compression strength. 
• Structurally highly dense and chemically durable. 
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• Owing to above properties the material’s heat absorbing and flexural strength property makes it an 
option that can be consider for application such as Solar heaters, the shroud of the launch vehicle, Ballistic 
missile, heat sink etc., 

• It can also be considered as mobile heat storage device for portable electronic devices like laptop etc., 
 

I. Characteristics Of Steatite: 
A. Physical Properties of Soapstone: 

The physical properties make soapstone valuable for many different uses. These useful physical properties 
include:  

• Soft and very easy to carve  
• Nonporous  
• Nonabsorbent  
• Low electrical conductivity  
• Heat resistant  
• High specific heat capacity  
• Resistant to acids and alkalis. 
 

B. Non-Porosity: 
Porosity is a measurement of the holes and voids in a material, and also a fraction of volume of the voids 

over the total volume, between 0 and 1, the advantage of this type of steatite is have non porosity properties. It 
does not give for things to penetrate through the material and the holes to allow substances in or out of the 
materials. Steatite materials cannot absorb liquid or gas. Glass, metals. As a result, the physical properties of the 
Steatite can vary from quarry to quarry and even within a single rock unit. So the material testing in the every 
unit is must. Soapstone with a fine grain size works best for highly detailed carvings. The presence of minerals 
other than talc and the level of metamorphism can influence its hardness. Some of the harder varieties of 
soapstone are used for countertops because they are more durable than a pure talc soapstone. 

 
II. Soapstone In Early Days: 

The special properties of soapstone make the soap stone suitable to many uses. They are.  
• Countertops in kitchens and laboratories  
• Sinks  
• Cooking pots, cooking slabs, boiling stones  
• Bowls and plates  
• Cemetery markers  
• Electrical panels  
• Ornamental carvings and sculptures  
• Fireplace liners and hearths  
• Woodstoves  
• Wall tiles and floor tiles  
• Facing stone  
• Bed warmers  
• Marking pencils  
• Molds for metal casting  
• Cold stones. 
 

A. Soapstone Kitchen and Laboratory Countertops: 
Soapstone is used as an alternative natural stone countertop instead of granite or marble. Due to non-porous 

material, it can withstand in acids and alkalis in laboratories. In kitchens it is not stained or altered by tomatoes, 
wine, vinegar, grape juice and other common food items. Soapstone is unaffected by heat. Hot pots can be 
placed directly on it without fear of melting, burning or other damage. Soapstone is a soft rock and it is easily 
scratched in countertop use. However, a gentle sanding and treatment with mineral oil will easily remove 
shallow scratches. Soapstone is not suitable for use as a workbench top where it will receive rough treatment 
and where sharp or abrasive objects will be placed upon it. 

 
B. Soapstone Tiles and Wall Panels:  

• Soapstone tiles and panels are an excellent choice where heat and moisture are present. Soapstone is 
dense, without pores, does not stain and repels water. Those properties make soapstone tiles and wall panels a 
good choice for showers, tub surrounds and backsplashes. Soapstone is heat resistant and does not burn. That 
makes it an excellent wall covering behind wood burning stoves and ovens. Fireplaces are also lined with 
soapstone to create a hearth that quickly absorbs heat and radiates it long after the fire is out. This property of 
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soapstone was recognized in Europe over 1000 years ago and many early hearths there were lined with 
soapstone. 

 
C. Soapstone Woodstoves: 

Soapstone does not burn or melt at wood burning temperatures and it has the ability to absorb heat, hold 
heat and radiate heat. These properties make it an excellent material for making wood-burning stoves. The stove 
becomes hot and radiates that heat into the room. It also holds heat, keeping the coals hot and often allowing the 
owner to add more wood without the need for kindling and also Soapstone cooking pots absorb heat readily 
from the stove and radiate it into the soup or stew. 

 
III.  Chemical Composition Of Soap Stone: 

Soapstone consists of soft minerals and therefore the stone can be easily sawn, sculpted and carved. When 
soapstone was formed, flakes of talc grew into magnesite, bonding the two minerals firmly together as a smooth, 
solid mass of stone.  

 
A. Mineral composition: 

The content of talc and magnesite in the soapstone is higher than the chlorite and magnetite. Due to 
maximum percentage of magnesite, the soapstone cannot expose to flame directly. In case of any emergency 
condition I can flammable. Talc gives the soapy conditions to the material. So material is highly soft. The talc 
makes soapstone easy to work. It also has excellent strength properties. Although soapstone is easy to work, it 
has a dense structure and is not porous 

 
Table 1: Composition Of Soapstone 

Talc  Mg3Si4O10(OH)2  40 - 50 %  
Magnesite  MgCO3  40 - 50 %  
Chlorite  H4(Mg,Fe)2Al2SiO11  2 - 10 %  
Magnetite  Fe3O4  0 - 15 %  

 
X-Ray Diffrac Tion Test: 

X-ray crystallography is a tool used for identifying the atomic and molecular structure of a crystal, in which 
the crystalline atoms cause a beam of incident X-rays to diffract into many specific directions. By measuring the 
angles and intensities of these diffracted beams, a crystallographer can produce a three-dimensional picture of 
the density of electrons within the crystal. From this electron density, the mean positions of the atoms in the 
crystal can be determined, as well as their chemical bonds, their disorder and various other information. 

Since many materials can form crystals—such as salts, metals, minerals, semiconductors, as well as various 
inorganic, organic and biological molecules—X-ray crystallography has been fundamental in the development 
of many scientific fields. In its first decades of use, this method determined the size of atoms, the lengths and 
types of chemical bonds, and the atomic-scale differences among various materials, especially minerals and 
alloys. The method also revealed the structure and function of many biological molecules, including vitamins, 
drugs, proteins and nucleic acids such as DNA. X-ray crystallography is still the chief method for characterizing 
the atomic structure of new materials and in discerning materials that appear similar by other experiments. X-ray 
crystal structures can also account for unusual electronic or elastic properties of a material, shed light on 
chemical interactions and processes, or serve as the basis for designing pharmaceuticals against diseases. 

In a single-crystal X-ray diffraction measurement, a crystal is mounted on a goniometer. The goniometer is 
used to position the crystal at selected orientations. The crystal is bombarded with a finely focused 
monochromatic beam of X-rays, producing a diffraction pattern of regularly spaced spots known as reflections. 
The two-dimensional images taken at different rotations are converted into a three-dimensional model of the 
density of electrons within the crystal using the mathematical method of Fourier transforms, combined with 
chemical data known for the sample. Poor resolution (fuzziness) or even errors may result if the crystals are too 
small, or not uniform enough in their internal makeup. 

X-ray crystallography is related to several other methods for determining atomic structures. Similar 
diffraction patterns can be produced by scattering electrons or neutrons, which are likewise interpreted by 
Fourier transformation. If single crystals of sufficient size cannot be obtained, various other X-ray methods can 
be applied to obtain less detailed information; such methods include fiber diffraction, powder diffraction and (if 
the sample is not crystallized) small-angle X-ray scattering (SAXS). If the material under investigation is only 
available in the form of Nanocrystalline powders or suffers from poor crystallinity, the methods of electron 
crystallography can be applied for determining the atomic structure. 

For all above mentioned X-ray diffraction methods, the scattering is elastic; the scattered X-rays have the 
same wavelength as the incoming X-ray. By contrast, inelastic X-ray scattering methods are useful in studying 
excitations of the sample, rather than the distribution of its atoms. 
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Fig. 1: XRD analysis of Sio2 

 
Fig. 2: XRD Test for Talc MgO 

 
Fig. 3: XRD Test for Talc AL2O3 

 
Fig. 4: XRD Test for Talc 

 
 
Fig. 5: XRD Test For Indium Tin Oxide 
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Fig. 6: XRD analysis of Soapstone 
 
IV. Soapstone availablity: 

There are over a hundred known soapstone deposits in Finland, most of which are in Eastern Finland. 
Finnish geologist Benjamin Frosterus, one of the founders of Finska Täljsten Ab (Suomen Vuolukivi Oy), 
surveyed Eastern Finland’s soapstone reserves as far back as the turn of the 20th century. He decided on the 
soapstone area in Juuka, which is held to be one of the best in the world in terms of quantity and quality. The 
majority of soapstone is quarried from this area.  

Talc and soapstone deposits are found all across the globe. There are extensive soapstone deposits in the 
United States, Canada, and in the Ural and Karelia regions of Russia. The best and most extensive soapstone 
deposits are in the Nordic countries located in Finland. Our range of fireplaces is available in over 1000 
different combinations, but we have grouped them into six distinct collections to make the selection process 
easier for you, whether you are looking for a traditional bake oven or a compact heating unit for a passive 
building. Try our Fireplace Assistant or take a closer look at the models in our range. 

 
V.  Theoritical analysis: 
A. Evaluation: 

RT =SQ/4π 
Cp =(RTeα)-1 
α =〖r_p〗^2/(2.246×t_0 ) 
R = [L/kA] 
Q =ΔT/R, V×I 
S = [Change in Y direction / Change in X direction] 

 
B. Inputs: 

T1 =98°C 
T2 =86.5°C 
d =11×10-2m 
t =7×10-3m 
A =9.8033×10-3 
t0 =23sec 
     rp =5.5×10-2m 

 
C. Conductivity: 

Q=V×I 
Q=5.7714 W 
 
We know that, 
Q=ΔT/R 
R= (7×10¯ ³)/kA 
A=π/4 d2 
=9.5031×10-3m2 
R=(7×10¯ ³)/(9.503×10¯ ³k) 
R=0.7366k 
Q=11.5/0.7366k 
5.7714=15.61/k 
RT=S[5.7714/4π]^(-1) 
Slope from DSC Curve=0.008667  
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=0.008667×[5.7714/4π]^(-1) 
α= 〖r_p〗^2/(2.246×t_0 ) 
=[(〖5.5×10〗^(-2) )^2/((2.246×23) )]
=[〖3.025×10〗^(-3)/51.658] 
α=5.856×10-5 
Cp= (RTeα)-1 
Cp=1.1032×10-4 
 

VI. Analytical analysis: 
In the solution information we put the analysis 

soapstone assembly to an amount of heat flux of 10 w/m². We came to a conclusion that our material housing 
does stores or insulates the heat energy applied to its surface.

 

 
Fig. 7: Flux analysis on PCB 

 
A. Differential Scaning Calorimetry

Differential scanning calorimetry or DSC is a thermoanalytical technique in which the difference in the 
amount of heat required to increase the temperature of a sample and reference is measured as a function of 
temperature. Both the sample and reference are maintained at nearly the same temperature throughout the 
experiment. Generally, the temperature program for a DSC analysis is designed such that the sample holder 
temperature increases linearly as a function o
capacity over the range of temperatures to be scanned.

The technique was developed by E.S. Wat
1963 Pittsburgh Conference on Analyt
scanning calorimeter that could be used in biochemistry was developed by P.L. Privalov 
in 1964.  

 

 
Fig. 8: Dsc curve for steatite 

 
Component heads identify the different components of your paper and are not topically subordinate to each 

other. Examples include ACKNOWLEDGMENTS and REFERENCES, and for these, the correct style to use is 
“Heading 5.” Use “figure caption” for your Figure captions, and 
such as “Abstract,” will require you to apply a style (in this case, italic) in addition to the style provided by the 
drop down menu to differentiate the head from the text.
 
Results: 

Heat transfer,  
Thermal Conductivity, 
Thermal Resistance,     
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2) )^2/((2.246×23) )] 

In the solution information we put the analysis as a steady state thermal analysis and also we subjected our 
soapstone assembly to an amount of heat flux of 10 w/m². We came to a conclusion that our material housing 
does stores or insulates the heat energy applied to its surface. 

 

Differential Scaning Calorimetry: 
Differential scanning calorimetry or DSC is a thermoanalytical technique in which the difference in the 

amount of heat required to increase the temperature of a sample and reference is measured as a function of 
temperature. Both the sample and reference are maintained at nearly the same temperature throughout the 
experiment. Generally, the temperature program for a DSC analysis is designed such that the sample holder 
temperature increases linearly as a function of time. The reference sample should have a well
capacity over the range of temperatures to be scanned. 

The technique was developed by E.S. Watson and M.J. O'Neill in 1962, and introduced commercially at the 
1963 Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy. The first adiabatic differential 
scanning calorimeter that could be used in biochemistry was developed by P.L. Privalov 

 

different components of your paper and are not topically subordinate to each 
other. Examples include ACKNOWLEDGMENTS and REFERENCES, and for these, the correct style to use is 

for your Figure captions, and “table head” for your table title. Run
will require you to apply a style (in this case, italic) in addition to the style provided by the 

drop down menu to differentiate the head from the text. 
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Thermal Diffusivity, α =5.856×10-5 
Specific Heat Capacity, Cp =1.1032×10-4. 

 
Conclusion: 

It is identified that, Soapstone have high amount of thermal conducting property and it can play a major role 
in the design of PCP board and its materials. 
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