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ABSTRACT 

The use of renewable energies to convert rock oil into oil will reduce the waste that causes a problem when 

mining for shale oil by conventional methods. The research is based on the sun's rays as a system for convert the 

shale oil to oil in the reservoir inside the earth, the system consists of two parts, the first part is the source of 

energy through the sun's rays on the lens Fresnel and the second part is the rod of high superconducting from 

carbon nanotube composite (in concrete tube) .The Fresnel lens, which collects solar energy concentrates energy 

in one place on the upper part of the rod. The lens which generates a high temperature of about 1500 °C, is 

located on the top of the high-conductivity nanostructure (2980 to 3000)  (W/ m. 0K)  1000 meters long and 0.1 

meters in diameter. Where the system to heat the reservoir to an appropriate temperature to convert shale oil to 

about 400 degrees Celsius. A COMSOL program was designed to calculate the time required to reach the 

required temperature at the bottom of the rod and heat transfer specifications, where it was found that the time 

needed by the rod for the transfer of heat from 1500 to 400 0C is 55 days. The time is beginning of the 

converting the shale oil to oil. 
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INTRODUCTION 

The increased demand for oil, and the continuing high prices forced some countries to rely on other sources of 

energy. The accumulation of waste in some countries has become a nightmare for the industry, forcing some 

countries to use renewable energies such as wind and solar energy. Through these years, the dramatic increase in 

oil and gas consumption worldwide is very clear. This fact forced oil and gas industries to seek new and 

different underground resources to meet rising demand. However, in the past decades, the global oil and gas 

reserves have been declining very rapidly, and the reason is limited new discoveries of new fossil fuels, and this 

is also pushing the industry to think about new areas. In recent years, non-conventional resources including 

coal-fired coal methane, gas hydrate, shale oil, and shale gas have become very important to provide enough 

hydrocarbons to balance traditional resource deficits.[1]. 

In North America, Oil and gas production from shale oil is often described as a revolution in energy production. 

Since the beginning of this century production has increased from almost zero to half of the oil production in the 

United States at present. This development is achieved thanks to horizontal drilling technology and hydraulic 

fracture. But this production has not been going on "for a long time, for many factors, for example low 

production, age of the universe, geographical change and technological development in the future. [2] Analysts 

said the United States could in 2050 run all energy sectors are 100% renewable. 50% wind energy contributes to 

total electricity generation, and 38% solar energy and 12% other sources.[3] Oil shale is rich organic 

sedimentary rocks containing large amounts of kerogen. Kerogene is a complex organic mixture that can be 

converted into heat to produced oil and gas. Kerogen) Find a reservoir of rock oil in 27 countries around the 

world. shale oil becomes as important as energy Alternative because of its huge reserves to meet future oil 

requirements. When heating the kerogen in the oil Rocky can be converted into oil and gas. The heating process 

is called pyrolysis.[4]. 
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The firstly geological description of the Shale Oil Mining Area was in Scotland by Sir Archibald Jake on behalf 

of the Geological Survey in 1857. The Shale Oil Industry was expanded to be re-surveyed by Cadel in 1887 for 

a geological survey. The results of these surveys were thoroughly discussed in the publication of the Office of 

Geological Survey 1927. The last official report dealing with current resources was published in 1978 by the 

Institute of Geosciences (IGS).[5]. The convert shale oil underground process for many fuel type to consume , 

you need multi treatment process according to shale oil source. 

1- TIS processing in which the shale is left underground, and is heated by injecting hot fluids. figure (1) 

2- MIS processing in which a portion of the shale deposit is mined out, and the rest is broken with 

explosives to create a highly permeable zone through which hot fluids can be circulated. 

3- AGR processing in which the shale is mined, crushed, and heated in vessels near the mine site[6]. 

In situ combustion of oil shale in porous media is a complicated reaction, which follows series of decomposition 

and synthesis reactions occurring in a wide range of temperature. We consider a reaction scheme.   

Comprising pyrolysis and combustion. The kerogen is converted into shale oil, gas, and coke at certain 

temperature due to the pyrolysis process. The pyrolysis process can be written as follows [4]: 

Kerogen → oil + gas + coke 

The indicated of thermal aggregate for shale oil to suitable degree to convert the organic materials by earth 

heating. The time of aggregate depending in the well depth. The depth of the well about 1000-2000 m [6]. If you 

want good properties of shale oil heat up to a higher temperature. The actual temperature at which the shale oil 

is heated is not specified and usually according to the depth of the shell oil, the organic matter may be thermally 

decomposed to form the liquids and gas. Under these circumstances, the deposits of shale oil can serve as a 

source of crude oil and natural gas. In addition, the fact that the high temperature decomposes the main material 

in crude oil is kerogen gives oil-like materials knowing that no test confirms that kerogen was at any time a 

basis for oil. But there is a clear possibility that the processes of generation and maturity of kerogen it is one of 

the by-products of oil [7]. The source of shale oil is dispersion over the world. Figure (2) estimates hydrocarbon 

resources in shale exceeding 2 trillion barrels of equivalent crude oil. An undetermined part is part of this 

resource that can be extracted in the form of liquid such as oil [8]. 

The conduction heat transfer process Q (Conductivity) in pipe with a driving force is the difference in 

temperature 𝛿𝑇 with unit measure (j) along the pipe 𝛿𝑧. 

𝑄 = −𝑘. 𝐴.
𝛿𝑇

𝛿𝑧
---  1 

𝑄 = ∫ 𝑄 ̇
𝛥𝑡

0
. 𝑑𝑡 ---2 

The Conductivity of Heat flux �̇� (W/m2)  with along the pipe  and cross section area  A (m2) as an equation 3 

[9]: 

𝑞 =̇  
𝑄

𝐴

̇
     ---3  

The main objective of the work is to transform a reservoir of low-value shale oil to high-value oil, without 

heating by liquid, cracking and purifying of impurities. The final result is to obtain a reservoir of oil that can be 

easily extracted and converted to any derivative, With out any environmental pollution resulting from the 

mining and conversion of Shale oil to oil and the additional cost to get rid of these impurities. Our work 

involves the use of a new method of converting the reservoir from shale oil to oil in a clean and environmentally 

friendly manner, using Fresnel lens Figure (3) to equip us with a high temperature of more than 1500 ° C of 

solar energy [10]. There are other sources that depend on heat source but need external source (Figure 4). The 

transfer of this temperature is through a tube made of high-conductivity carbon nanotubes where carbon 

nanotubes composite were treated and purified and the appropriate free radicals added to increase the 

conduction process, put in high cement resistant to the heat of the formation of pipes connected to the reservoir 

to convert all shale oil to oil, this process takes some time to convert all the reservoir to oil and the more time 
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we were able to obtain oil of high value. And if the reservoir close to the surface is the conversion process 

faster. The COMSOL program was used to help design the dimensions of the system and the time taken by the 

reservoir to turn into oil. 

2. Damage resulting from the method currently adopted 

The first method is TIS, which is the most recent method. It is necessary to heat the gas. Usually vapor or air 

helps to raise the temperature of the reservoir. This requires an electrical source for the compressor system 

which is rarely present in the rock or mountain areas. Where the high viscosity oil, which needs time to convert 

it into crude oil, this leads to high economic losses, and there are other methods rely on drilling in the ground 

and there are many factors that affect the productivity of shale oil. 

These factors are divided into three sections, geological, economic and technological aspects. The geology of 

the composition of the shale gas and the productivity of the well drilled as well as the availability of water. The 

first is the geological nature of the land because this method requires very deep drilling and this may expose the 

groundwater to the risk of contamination of the components of the reservoir, in addition to the risk of blowing 

up the ground layers and this method is more polluted to be impurities that are raised, Which leads to high 

environmental pollution in addition to the foam produced by the explosion, and the economic side in addition to 

the cost of extraction there are many costs such as the cost of renting the land, and the technological aspect used 

depends on the size of the reservoir and the benefit of the use of modern technology in these sites. Some of the 

most influential factors are as follows : 

1. Porosity of the reservoir. 

2. Distance and thickness of shale oil area. 

3. The size of injected materials 

The hydrocarbon potential available at the economic level is determined by other criteria such as Total Organic 

carbon (TOC), kerogen type, thermal maturity that varies widely from place to place. 

Figure 1. True In Situ (TIS) from the mining methods shale oil 
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Figure 2. The dispersion of reservoir of shale oil in the world 

 

Figure 3. a – Fresnel Lens b- Generates a high beam of light in one point across the Lens c- properties of 

versenel Lens 

Figure (3) (a)- The Fresnel Lens (b)- how can the collect the Sun rays  in one point and Lens specifications. 

 

Figure 4. Explain some heat source 
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Figure 5. Explain the pyrolysis process for reservoir shale oil by renewable Energy 

EXPERIMENTAL WORK 

The carbon nanotubes functionalization CNTFs to give you the required specifications for the carbon nanotubes 

formed. The nanotube composite is formed and pressing it into a mold with appropriate pressure and then placed 

in a high temperature resistant concrete pipe [11,12]. 

METHODOLOGY 

An Experimental molding of the operation was made. A cement tube of 35 cm in length and 5 cm diameter was 

made. A hole of 3 mm diameter was drilled in the center and three holes were made for a temperature sensor. 

The modified nanotubes were compressed inside the cement tube, as in Figure (6).The sample expose to 1500 ° 

C in upper part for 9 hours to compare the results with the COMSOL program. The temperature was measured 

by a device K type thermometer (model Perfect Prime). 

 

Figure 6. Show that experiment sample from carbon nanotube rod in cement tube. 
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The work involves supply sunlight on the Fresnel Lens (Fig. 5), which generates a high beam of light at upper 

part from carbon nanotube bar, where temperatures of up to 1500 ° C can be obtained from the surface of the 

nanotube and as a result of the high conductivity of the carbon nanotube about 3000 (W/m.K).The heat transfer 

from the top of the rod is to the bottom in the shale oil reservoir [13]. For a sample cement type ( diameter 35 

cm and 5cm radius) with compressed carbon nano tube inner the tube. 

THE RESULTS AND DISCUSSION 

Figure (7) is show the compare the result from experimental data and theory data from the COMSOL 

programme and we see the result is very closed for 10 hrs.  

 

Figure 7. Shows the relationship between distribution temperature (K) for experiment and theory data for a 

sample 

The basic condition for heat transfer is a difference in temperature by COMSOL Multiphysics 4.3. The 

difference in temperature is the driving force of heat transfer, just as the voltage difference. Total amount of heat 

transmission can be Q over a period of time. This temperature will pass along the pipe to the reservoir (Fig. 8).  

 

Figure 8. Shows the distribution of temperature along the length of the nanotubes extending into the ground and 

reaching the shale oil reservoir at a depth of 1000 meters. 
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By COMSOL Multiphysics 4.3, the model we note that the time for reaching the end of the tube in the depth of 

the reservoir for the necessary temperature (400 0C) is a 55 days, Figure (9). 

 

Figure 9. Shows the time taken the end of the tube to reach 400 ° C in the reservoir 

The conductivity of heat flux (q ̇) along the length of the tube is shown in Fig. (10), showing the large slope at a 

depth of 700 m and then the stability of the flow conductivity value. 

 

Figure 10. Shows the relationship between the length of the tube and the conductivity of Heat Flux (W/m2). 

Figure (11) the internal energy relationship (J/Kg) along the tube is a decreasing relationship until constant at 

0.1. The conductivity of the heat flow decreases with the temperature drop along the tube until it reaches -1500 

at 700 0K at the bottom of the elongated model in the underground. 
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Figure 11. Shows the relationship between tube length and internal energy (J / Kg) 

Form fig. (12), the correlation between the internal energy (J/Kg) and the temperature along the model.  

 

Figure 12. Shows the relationship between temperature and Conductivity of Heat Flux (W /m2) along the tube. 

Is shown in Fig. (13), the greater the difference in temperature the greater the internal energy value. 

 

Figure 13. Shows the relationship between tube temperature (0K) and internal energy (J / Kg) 
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CONCLUSION  

We have revolutionized the use of solar energy to convert the shale oil to oil so that it can be obtained naturally 

without any contaminants. It took time to reach the column to be the heat required 55 days. The total time to 

turn the whole reservoir into oil is very difficult because of the different sizes of reservoir and the density and 

nature of the material of the reservoir. 
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