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		Abstract

		Even at atmospheric pressure oxygen forms some covalent solids in which its 6 outer electrons are involved in bonding: Ice (in which there are two bonding pairs forming very short O-H bonds and two lone pairs forming hydrogen bridges), beryllium oxide (in which each Be is bonded to four oxygen atoms and each oxygen atom is bonded to two Be atoms). At much higher pressures stishovite is formed (in which silicon is bonded to 6 oxygen atoms and each oxygen atom is bonded to 4 silicon atoms).Unfortunately, at moderate pressures oxygen atoms react readily, forming the very stable O2 molecule. However, by dissolving oxygen in molten silver and subjecting it to very high pressures (around 500,000 atmospheres), the free energy of the oxygen atoms would be reduced considerably upon cooling, if the oxygen atoms precipitated out forming an octahedral crystal in which each atom is bonded to 6 neighbors. Although there is no known compound in which oxygen bonds covalently to six atoms, this may be because most atoms that bond to oxygen are bigger, making it difficult to accomodate six large atoms around the small oxygen atom without causing considerable repulsion between the electrons of the six ligans, Alternately, hydrogen is a very small atom, but its small charge allows the bonding pairs oxxupy a larger orbital, so that in H6O the bonding pairs would exert considerable repulsion on each other. However, in an octahedral crystal of the oxygen, in which each atom is bonded to 6 other atoms with an inter atomic distance of about 1.32 angstroms, each small O atom is surrounded by 6 small O atoms. If made of the isotope oxygen 18, the gravitational attraction would be an order of magnitude higher than in diamond because it would have 50% more bonds per atom, each atom is 50 % heavier and there are 59% more atoms per unit volume than there are in diamond.Octahedral oxygen 18 would also be an awesome heat conductor and may have interesting properties as a semiconductor. Its chemical stability would also be very high. Its specific density is closer to that of steel than to that of diamond. Finally, this material is far more thermally stable (not only is it far harder at room temperature, but it can be operated at much higher temperatures) than diamond and has interesting optical propertiesMost chemists think that only atoms with d orbitals can form octahedral crystals, therefore octahedral oxygen may not be feasible, for although there are 6 electrons per atom, only 4 orbitals per atom. However, octahedral SO may be feasible, since S had plenty of d orbitals in order to increase the average to 6 orbitals per atom. In So there is considerable attraction between the 2p electrons of S and the O nuclei.However, some chemists may still argue that all the atoms in an octahedral crystal must have d electrons. Octahedral AlNa, in which Al provides 3 electrons and Na provides 9 satisfies this condition and the bond created by the bonding pair is reinforced by considerable attraction between the 2p electrons of Al and the tiny, almost bare Na atoms. 
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