Phosphates in Asteroids



Phosphate minerals are found in asteroids, and their presence and characteristics provide valuable insights into the asteroids' formation and evolution, as well as the potential role of asteroids in delivering phosphorus to Earth, which is essential for life. [1, 2, 3] 

Here's a more detailed look: 

1. Phosphate Minerals in Asteroids: [1, 4, 5] 
· Diverse Types: Various types of phosphate minerals have been identified in asteroids, including those found in carbonaceous chondrite meteorites and samples returned from asteroids like Ryugu and Bennu. [1, 4, 5] 
· Magnesium-Sodium Phosphate: NASA's OSIRIS-REx mission discovered magnesium-sodium phosphate in the Bennu sample, which was unexpected and stands out due to its purity and the size of its grains, according to NASA. [6, 7] 
· Ryugu Samples: JAXA's Hayabusa2 mission also discovered phosphate minerals in Ryugu samples. [7, 8] 
· Phosphate Mineral Composition: Scientists are studying the composition and characteristics of these phosphate minerals to understand the geological history of asteroids, including those that may have originated in outer Solar System regions, according to a study published in Astrobiology. [4, 8] 
2. Phosphate and Asteroid Evolution: [7, 9] 
· Watery Past: The presence of phosphates, especially magnesium-sodium phosphate, in the Bennu sample suggests that the asteroid may have once been part of an ancient, watery world. [7, 9] 
· Hydrothermal Alteration: The OSIRIS-REx samples from Bennu are also used to test the hypothesis that the asteroid experienced hydrothermal alteration during its formation or evolution. [10] 
· Collisional Events: Phosphate minerals can provide a record of collisional events in the early Solar System, as they are resistant to high-energy collisions. [1] 
· Volatile Evolution: Studying phosphate minerals can help understand the evolution of volatiles on planetary bodies, including Mars, the Moon, and the parent body of the howardite-eucrite-diogenite (HED) suite of meteorites. [11] 
3. Phosphate and the Origin of Life: [2] 
· Phosphorus Delivery: NASA Astrobiology suggests that phosphorus, an essential element for life, condensed in asteroids and potentially delivered to Earth, impacting the early stages of life. [2] 
· Biochemical Potential: Some research indicates that phosphorus-rich grains in Ryugu samples, such as HAMP (hydrated ammonium–magnesium–phosphorus) grains, may have played a role in the chemical reactions that led to the evolution of organic matter and the emergence of life, according to a study published in Astrobiology. [8] 
· Meteorites as a Source: Astronomy Magazine suggests that meteorites may have delivered phosphorus to Earth in minerals that reacted with water to release phosphorus, potentially providing the necessary energy and phosphorus for the onset of life. [12, 13] 
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