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What is the Minimum Enrichment of Weapon-Grade Highly Enriched Uranium? 

 

On February 28, 2023, the International Atomic Energy Agency reported that uranium particles 

found at Iran’s Fordow uranium enrichment plant had an enrichment of 83.7%.  Multiple media 

sources stated that this enrichment was close to the 90% enrichment required for weapon-grade 

uranium.  However, these media statements were not correct, as based on historical experience, it 

is known that highly enriched uranium (HEU) with an enrichment as low as 80% is weapon-

grade.   

 

Judging from published critical mass data, the U.S. appears to have used HEU with an 

enrichment of between 93% and 94% for its nuclear weapons.2  Other countries have used HEU 

with a 90% enrichment, China being one example.3  Over the years, the belief that weapon-grade 

HEU needed to have an enrichment of at least 90% has become widespread.   

 

However, it is known that HEU enriched to less than 90% can be used to produce nuclear 

weapons.  The most prominent example is that of the U.S. nuclear weapon that was dropped on 

Hiroshima.  An approximate curve of the HEU produced during the Manhattan Project, 

published in the 1960s, showed that the Hiroshima weapon contained about 50 kilograms of U-

235 in uranium that was enriched somewhere between 63% and 89%4.  Coster-Mullen has 

published more detailed information regarding the production of the HEU for the Hiroshima 

weapon.5  From this information I was able to determine that the weapon contained about 52.9 

kilograms of U-235 in uranium that was about 82.5% enriched.6 

 

Nor is 82.5% the lower limit for weapon-grade HEU.  The South Africans had a nuclear weapon 

program based on HEU.  Initially its indigenously developed uranium enrichment plant (the Y 

plant) was unable to enrich to levels higher than 80%.  As a result, when South Africa assembled 

its first nuclear weapon in November 1979, it contained about 45 kilograms of U-235 in uranium 
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that was about 80% enriched.7  The weapon used a gun-type design and the South Africans 

estimated that the weapon would have had a yield of about 6 kilotons.   

 

It is likely that nuclear weapons could be manufactured using HEU with an enrichment even 

lower than 80%.  However, there are no examples of any country using such HEU to produce a 

nuclear weapon.  Therefore, I think that based on current information, HEU with an enrichment 

of 80% provides a robust definition of the lower limit for weapon-grade uranium.  The 83.7% 

enriched HEU produced by Iran is certainly weapon-grade.   
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