

    
        
          The Future of Diamonds

        

        
        
          Ross Thompson

        

        
          Published by Ross Thompson, 2026.

        

    



  
    
    
      While every precaution has been taken in the preparation of this book, the publisher assumes no responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

    
    

    
      THE FUTURE OF DIAMONDS

    

    
      First edition. April 6, 2026.

      Copyright © 2026 Ross Thompson.

    

    
    
      Written by Ross Thompson.

    

    
      10 9 8 7 6 5 4 3 2 1

    

  


Table of Contents

Title Page

Copyright Page

Introduction — The Age of the Made Diamond

Chapter 1 — What Is a Diamond?

Chapter 2 — The History of Lab-Grown Diamonds

Chapter 3 — How Synthetic Diamonds Are Made

Chapter 4 — Natural vs Synthetic Diamonds: How They Compare

Chapter 5 — The Industry Landscape: Who Makes Synthetic Diamonds and How the Market Works

Chapter 6 — Ethics and Environmental Impact

Chapter 7 — Applications Beyond Jewellery

Chapter 8 — A Practical Guide to Buying Synthetic Diamonds

Chapter 9 — The Future of Diamonds

Chapter 10 — Rethinking Value in a World of Synthetic Diamonds

About the Author

	[image: ]
	 	[image: ]


[image: ]

Introduction — The Age of the Made Diamond
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Synthetic diamonds used to belong to the realm of science fiction — a laboratory curiosity, a rumour whispered about in jewellery stores, a footnote in materials science textbooks. Today, they sit at the centre of a cultural, technological, and economic shift that is reshaping how we think about value, beauty, and even the future of advanced engineering.

For most of human history, diamonds were defined by their rarity. They were pulled from the earth through extraordinary effort, carried across continents, and wrapped in mythology. A diamond wasn’t just a gemstone; it was a symbol of permanence, status, and geological time itself.

Then something remarkable happened. We learned how to make them.

Not imitations. Not simulants. Real diamonds — chemically, physically, and optically identical to those formed deep in the mantle — grown by human hands in controlled environments. What began as a mid-20th-century industrial experiment has become a global industry worth billions, with implications that stretch far beyond jewellery counters.

Lab-grown diamonds now sit at the intersection of:


•  cutting-edge physics,

•  ethical debates,

•  environmental scrutiny,

•  luxury marketing,

•  high-tech engineering, and

•  shifting consumer values.


They challenge long-held assumptions about authenticity. They disrupt traditional mining economies. They unlock new possibilities in electronics, quantum computing, and medical technology. And they force us to ask a deceptively simple question: What makes something valuable?

This book explores that question from every angle. Across ten concise, focused chapters, we’ll trace the science, the history, the industry, and the cultural meaning of synthetic diamonds — from the atomic structure of carbon to the future of diamond-based semiconductors.

Whether you’re a curious reader, a jewellery buyer, a student, or someone fascinated by the way technology reshapes culture, this book will give you a clear, grounded understanding of one of the most intriguing materials of the modern age.

Welcome to the world of lab-grown diamonds — where geology meets engineering, and where the future is being built one carbon atom at a time.
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Chapter 1 — What Is a Diamond?
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Diamonds are often spoken about as if they’re mysterious, almost magical objects — forged in the earth, coveted by empires, and marketed as symbols of eternal love. But at their core, diamonds are simply a particular arrangement of carbon atoms. Understanding that arrangement — and why it matters — is the foundation for everything that follows in this book.

This chapter strips away the mythology and gets to the heart of the material itself. Before we can talk about synthetic diamonds, we need to understand what a diamond is.

1.1 Carbon: The Shape-Shifting Element

Carbon is one of the most versatile elements in the universe. It forms the backbone of life, the soot in a candle flame, the graphite in a pencil, and the diamond in a ring. What makes carbon extraordinary is its ability to bond with itself in different ways.

Two of its most famous forms — or allotropes — are:


•  Graphite, soft and slippery

•  Diamond, hard and brilliant


Same element. Same atoms. Completely different properties.

The difference lies in how those atoms are arranged.

1.2 The Diamond Lattice

A diamond is defined by its crystal structure — a three-dimensional network where each carbon atom bonds to four others in a perfect tetrahedral pattern. This structure is:


•  rigid,

•  symmetrical,

•  highly stable, and

•  incredibly strong.


This arrangement gives diamonds their most famous qualities:


•  Extreme hardness — the hardest natural material known

•  High thermal conductivity — better than copper

•  Optical brilliance — light bends and scatters in distinctive ways


These aren’t marketing terms. They’re the direct result of atomic geometry.

1.3 Natural Formation: Pressure, Heat, and Deep Time

Natural diamonds form deep in the Earth’s mantle, roughly 140–200 kilometres below the surface. Down there, carbon is subjected to:


•  pressures of around 45–60 kilobars

•  temperatures of 900–1,300°C


Under these conditions, carbon atoms lock into the diamond lattice. The process takes millions — sometimes billions — of years.

But diamonds don’t stay buried forever. They reach the surface through rare volcanic eruptions that create kimberlite and lamproite pipes. These pipes are the primary sources of mined diamonds today.

This geological journey is part of what gave diamonds their aura of rarity and mystique.

1.4 What Makes a Diamond a Diamond?

Whether formed in the mantle or in a laboratory, a diamond is defined by:


•  its carbon composition,

•  its crystal structure, and

•  its physical properties.


If those three things match, the diamond is real — regardless of origin.

This is a crucial point for the rest of the book. Synthetic diamonds aren’t “fake” or “imitation.” They are diamonds in every scientific sense. The only difference is how they form.

1.5 Purity, Colour, and Imperfections

No diamond is perfect. Even the purest stones contain tiny variations:


•  Trace elements (like nitrogen or boron)

•  Crystal distortions

•  Microscopic inclusions


These imperfections influence:


•  colour

•  clarity

•  conductivity

•  suitability for industrial or technological use


For example:


•  Nitrogen gives many natural diamonds a yellow tint.

•  Boron creates rare blue diamonds and makes them electrically conductive.


Synthetic diamonds can be grown with far more control over these variables — a theme we’ll explore in later chapters.

1.6 Why This Matters for Synthetic Diamonds

Understanding the fundamentals of diamond structure helps us appreciate why lab-grown diamonds are possible at all. If a diamond is simply carbon arranged in a specific pattern, then the question becomes:

Can we recreate the conditions that allow that pattern to form?

The answer — as the next chapters will show — is yes. And once humans learned to do that, the entire diamond landscape changed.
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Chapter 2 — The History of Lab-Grown Diamonds
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The story of synthetic diamonds is a story of ambition. For centuries, alchemists dreamed of turning base materials into precious ones. In the 20th century, that dream shifted from mysticism to engineering. The question became simple, almost audacious:

If nature can make diamonds, why can’t we?

The answer took decades of experimentation, secrecy, and scientific breakthroughs. What emerged was not just a new way to create gemstones, but a new chapter in materials science.

2.1 Early Theories and the First Attempts

The idea of creating diamonds artificially dates back to the 1700s, when chemists first realised diamonds were made of carbon. If carbon could be rearranged into the diamond structure, then — in theory — diamonds could be manufactured.

Throughout the 1800s and early 1900s, inventors claimed success, but none could produce verifiable results. Many “synthetic diamonds” turned out to be quartz, glass, or outright hoaxes.

Still, the dream persisted. The challenge was clear: replicate the extreme pressure and heat found deep in the Earth’s mantle.

But no one yet had the machinery to do it.

2.2 The Race Begins: Mid-20th Century Breakthroughs

By the 1940s, the world had changed. Industrialisation, wartime research, and new scientific tools created the perfect environment for a breakthrough. Several groups — in the United States, Sweden, and the Soviet Union — began serious attempts to create diamonds in the lab.

The most famous effort came from General Electric (GE).

The GE Project

In the early 1950s, GE launched “Project Superpressure,” a secretive research program aimed at producing diamonds for industrial use. The team included physicists, chemists, and engineers working with experimental high-pressure presses.

In 1954, after years of failed attempts, GE finally succeeded.

They used:


•  extreme pressure (tens of thousands of atmospheres),

•  high temperatures, and

•  a metal catalyst to help carbon atoms rearrange into the diamond lattice.


The result was small, brownish, industrial-grade diamonds — not jewellery quality, but undeniably real.

GE announced the achievement in 1955, and the world took notice. For the first time, humans had created diamonds that matched nature’s structure.

2.3 HPHT: The First Generation of Synthetic Diamonds

GE’s method became known as HPHT — High Pressure, High Temperature.

The process mimicked the conditions of the Earth’s mantle:


•  Carbon was dissolved into molten metal,

•  subjected to enormous pressure,

•  and crystallised into diamond as it cooled.


HPHT diamonds quickly became essential for:


•  cutting tools,

•  drilling equipment,

•  abrasives,

•  and later, electronics.


Jewellery-grade HPHT diamonds were still decades away, but the foundation had been laid.

2.4 The Soviet Contribution

While GE was making headlines, Soviet scientists were quietly developing their own high-pressure technology. Their presses were different — often more robust, sometimes more efficient — and they became world leaders in industrial diamond production.

By the 1970s and 80s, the USSR was producing vast quantities of synthetic diamonds, many of which entered global markets through complex trade channels.

Their work also pushed the boundaries of crystal size and purity, setting the stage for later advances.

2.5 The Next Leap: Chemical Vapour Deposition (CVD)

If HPHT was about recreating the Earth’s mantle, 
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