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Want to know another fun fact that diamonds are used for?

I hope this book is insightful to you. I learned many things from the research and study while writing this book. More books are to come soon from me about other gems, minerals and stones. | Hope you enjoy. | Jamie Richardson
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FYI, I am not a Geologist or claim to be a scientist. My book comes from my own passion and research. I’m fascinated with gems, stone, rocks and minerals. I’m intrigued on how they form and what they are commonly used for in everyday life. I hope this book gives u insight and inspires u to learn more about nature’s beautiful creation’s.
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Jamie Richardson

Natural diamonds form deep within the Earth's mantle under intense heat and pressure, where carbon atoms bond to form a crystalline structure, and are then carried to the surface through volcanic eruptions.
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1. The Deep Earth Environment
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  Mantle Depths:
Diamonds form in the Earth's mantle, specifically at depths of 150 to 200 kilometers (93 to 125 miles). 



  Extreme Conditions:

The mantle experiences extremely high temperatures (900 to 1,300 degrees Celsius or 1,652 to 2,372 degrees Fahrenheit) and pressures (45 to 60 kilobars, or 50,000 times atmospheric pressure at the Earth's surface). 



  Carbon Source:

Carbon-bearing fluids in the mantle are the source material for diamond formation. 



  Time Scale:

The process of diamond formation takes millions or even billions of years. 
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2. Diamond Formation:


  Carbon Crystallization:
Under the intense heat and pressure of the mantle, carbon atoms rearrange and bond to form the unique diamond crystal structure. 



  Magmatic Eruptions:

Molten rock (magma) from the mantle, which can contain diamonds, erupts to the Earth's surface through volcanic activity. 



  Kimberlite Pipes:

The magma cools and hardens to form kimberlite, a type of volcanic rock, often in vertical structures called kimberlite pipes. These pipes are the primary source of diamonds. 



  Rarity:

Only a small percentage of kimberlite pipes contain diamonds, and even fewer are economically viable. 










3. Diamond Transport to the Surface:


  Volcanic Eruptions:
Diamonds are carried to the surface by volcanic eruptions, which transport the diamond-bearing magma from deep within the Earth. 



  Kimberlite Pipes:

Diamonds are found within kimberlite pipes, which are vertical structures formed by the rapid cooling and hardening of magma. 



  Placer Deposits:

In some cases, diamonds can be eroded from kimberlite pipes and transported by rivers or other natural processes, forming placer deposits. 
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4. Key Factors:
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  Pressure:
The high pressure in the mantle is crucial for the formation of diamond's stable crystal structure.



  Temperature:

The high temperatures in the mantle provide the energy needed for the carbon atoms to rearrange and form diamonds.



  Time:

The process of diamond formation takes millions or billions of years, allowing the carbon atoms to crystallize under the right conditions. 
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5. Diamond Formation in Other Contexts:
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  Subduction Zones:
Diamonds can also form in subduction zones, where one tectonic plate slides under another, carrying carbon-rich material into the mantle.



  Impact Sites:

Diamonds can be formed during meteorite impacts, where the extreme heat and pressure can transform carbon into diamonds. 
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Let’s talk about the properties of diamonds.

Diamonds are the hardest natural substance on earth.

They have the highest thermal conductivity of all naturally occurring materials. They are the only gemstone made of a single element known as carbon. They are about 99.95 percent carbon. They are usually nearly colorless. Not always though. The color resulting from impurities or structural defects during their formation.
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6.  How are diamonds shaped naturally?
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Natural diamond grows predominantly in an octahedral form that provides several sharp points optimal for single-point diamond tools. It also occurs in a long stone form, created by the partial dissolution of the octahedral form

The basic crystal shape, or habit, of diamond is the octahedron; a form with eight equal triangular sides, looking like two pyramids connected at the base.

Did u know that a diamond is both a gem and a crystal?

Surprisingly it is both!! A diamond is considered a gemstone because it’s a naturally formed crystal that can be cut and polished for jewelry. It’s also considered as a crystal because it’s a solid with a repeating pattern of atoms. 
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7.  COLOR’S RARE AND COMMON
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Here are some of the naturally occurring diamond colors:

White (Colorless): Pure diamonds, free from impurities, are colorless and transparent. 

Yellow: Nitrogen impurities during formation cause yellow diamonds. 

Brown: Structural defects or nitrogen impurities can lead to brown diamonds. 

Blue: Boron impurities are the source of the blue color in diamonds. 

Green: Natural radiation exposure during formation can cause green diamonds. 

Pink: The cause of pink diamonds is still not fully understood, but they are known to be quite rare. 

Red: Red diamonds are extremely rare and their color is thought to be caused by structural defects in the diamond lattice. 

Orange: Orange diamonds are a rare subset of fancy colored diamonds, with their color stemming from nitrogen during their formation. 

Purple: Purple diamonds are also known as fancy color diamonds with a purple or violet hue. 

Black: Black diamonds, also known as carbonados, get their color from the presence of graphite, hematite, or pyrite. 

They are valued as a precious stone when transparent and free from flaws.

d2d_images/chapter_title_above.png





d2d_images/chapter_title_corner_decoration_left.png





d2d_images/cover.jpg





d2d_images/chapter_title_corner_decoration_right.png





d2d_images/chapter_title_below.png





d2d_images/scene_break.png





