Atomic Oxygen

A major damaging component of the LEO space environment is ATOX, which can severely erode externally applied hydrocarbon-type thermal-control materials. ATOX is formed by the UV photolysis and dissociation of molecular oxygen in the upper atmosphere. The concentration of ATOX varies inversely with altitudes between 100 and 700 km and directly with solar activity as a result of the increased VUV component of solar irradiance. ATOX erosion of spacecraft materials in orbits above 700 km is not a concern because there is neglible ATOX at these higher altitudes, but erosion may be a factor while the vehicle is in a parking orbit. 

ATOX is a very reactive chemical species because its valence shell contains an unpaired electron. In addition, the reactivity of ATOX is enhanced in LEO because the high velocity of the spacecraft (about 8 km/s) relative to the surrounding atmosphere imparts an additional energy to ATOX equivalent to 5 eV in the ram direction. This energy is sufficient to break chemical bonds commonly found in polymeric materials or contamination deposits.
