
Activity Title: "Chronicles of Explosive Materials: A Historical Perspective" 

1. Ancient Explosives and the Development of Gunpowder (9th-13th Centuries) 

• Origins in China (9th Century): 
o Gunpowder, the earliest known explosive, was invented in China. 
o A mixture of saltpetre, sulfur, and charcoal undergoing a redox reaction. 
o Initially used in fireworks; adapted for military use by the 10th century. 
o Led to rudimentary firearms, bombs, and cannons. 

• Spread to the Middle East and Europe (13th Century): 
o Gunpowder knowledge spread via the Silk Road to the Middle East and Europe. 
o Enabled the use of handheld firearms and siege artillery. 
o Transformed medieval warfare and military strategies. 

• Other Early Explosive Mixtures: 
o Based on diverse chemical compositions and reactions. 
o Played roles in early warfare and incendiary tactics. 

 

 

Societal and Ethical Implications of Explosives 

• Dual-Use Nature: 
o Beneficial for civil engineering (mining, construction). 
o Destructive in warfare, raising questions about its application balance. 

• Environmental Impact: 
o Mining, military use, and testing leave pollutants in soil, water, and air. 
o Long-term environmental damage results from explosive residues. 

• Ethical Considerations: 
o Military use in civilian areas prompts concerns about protection and regulations. 
o Nuclear explosives drive global non-proliferation and stockpile reduction efforts. 
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2. Development of High Explosives in the 19th Century 

• Invention of Nitroglycerin and Dynamite: 

o Nitroglycerin (1840s): Discovered by Ascanio Sobrero; highly powerful but 
dangerously volatile. 

o Dynamite (1867): Alfred Nobel stabilised nitroglycerin, revolutionising civil 
engineering with safer explosives for mining, railways, and infrastructure. 

• Creation of TNT (Trinitrotoluene): 

o Discovered in 1863; widespread by the 1890s for its stability and ease of handling. 

o Used extensively in military munitions during WWI and WWII for its delayed 
detonation. 

• Nitrocellulose, Ballistite, and Cordite: 

o Nitrocellulose (1846): Cleaner-burning propellant, reduced battlefield smoke, and 
improved firearm performance. 

o Ballistite (1888): A double-based smokeless powder (nitrocellulose + 
nitroglycerin); efficient and smokeless combustion. 

o Cordite (Late 19th Century):A smokeless propellant (nitrocellulose, nitroglycerin, 
petroleum jelly) for British military, widely used in WWI and WWII. 

• Picric Acid and Tetryl: 

o Picric Acid: Developed as a military explosive; powerful but sensitive due to 
unstable metal picrate salts. 

o Tetryl: Booster explosive for reliable detonation of larger charges, used widely in 
military applications during WWI and WWII. 
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3. Modern Explosives and the Rise of Synthetic Materials (20th Century - Present) 

RDX (Research Department Explosive): 

• Developed during WWII; high stability and power. 
• Used in munitions, bombs, and plastic explosives. 
• Provides significant energy yield. 

HMX (High Melting Explosive): 

• A derivative of RDX with greater explosive potential. 
• Applied in rocket propellants and specialty munitions. 
• Known for stability and precision detonation capabilities. 

Plastic Explosives (e.g., C-4): 

• Post-WWII innovation; mouldable and highly stable. 
• Contains RDX; ideal for demolition and military applications requiring precision. 

ANFO (Ammonium Nitrate Fuel Oil): 

• Blend of 94% ammonium nitrate and 6% fuel oil. 
• Widely used in mining, quarrying, and civil engineering. 
• Low cost and effective, but with environmental concerns (nitrate leaching). 

PETN (Pentaerythritol Tetranitrate): 

• Developed in the early 20th century; highly stable and explosive. 
• Key component in detonators and plastic explosives. 
• Valued for precise demolition but raises security concerns due to potency. 

Nitroguanidine: 

• Low-temperature explosive for military propellants. 
• Reduces flame temperature and barrel erosion. 
• Minimal environmental impact, but contamination risks with large-scale use. 

Cubane (Potential Future Explosive): 

• High-energy density molecule with unique cubic structure. 
• Potential for advanced propellants and military-grade explosives. 
• Current use limited by synthesis challenges and stability issues. 

 


