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		Abstract

		Diamond is the hardest known material. Its hardness is the result of each carbon atom being bonded to 4 carbon atoms at a very short distance, resulting in a very high density of atoms and bonds. Each atom provides 4 electrons.The second hardest compound is cubic boron nitride (which does not exist in nature and requires 85,000 atmospheres for its synthesis), in which each boron atom provides 3 electrons and each nitrogen atom provides 5 electrons, also resulting in an average of 4 electrons per atom and in each atom being covalently bonded to 4 neighboring atoms. Cubic boron nitride is slightly softer than diamond, because the boron atom is larger than the carbon atom and the nitrogen atom is only slightly smaller than the carbon atom, resulting in a smaller number of atoms per unit volume.Therefore, if a material could be constructed in which there were four electrons per atom and which had a higher number of atoms per unit volume than diamond, a higher hardness than that of diamond could be achieved.I hypothesize that the compounds LiN and LiP, in which Li provides its 3 electrons and N or P provide 5 electrons, would be considerably harder than diamond.We have been conditioned to think that Li can only share its 2s electron, because the ionization energy of the two 1s electrons is extremely high. However, in a covalent compound there is no ionization (the electrons are not removed from the nucleus, but simply rearranged around it). So that if a sufficiently high pressure and temperature are reached, the two inner electrons would also contribute to covalent bonding.Since in cubic LiN all the electrons of the Li atom are involved in bonding, the atomic radius is much smaller than that of carbon, allowing for a much higher number of atoms (and bonds) per unit volume, which in turn results in higher hardness, rigidity and thermal conductivity. The nitrogen atom is slightly smaller than the carbon atom, further contributing to a higher number of atoms per unit volume.Like cubic boron nitride, such a compound would be hardly found in nature, but may be produced at high pressures and temperatures, perhaps in the neighborhood of 500,000 atmospheres, which are well within reach of the modern high pressure laboratory. 
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