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The first seven Virial coefficients of hard spheres are positive 
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A fluid �solid transition at high density has been inferred from computer simulations of hard spheres 
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The critical point (that is singular)  of inflexion of the critical isotherm in the P-V plane� 
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Bubbling bed is the classical approach where the gas at low velocities is used and fluidization of the solids is 
relatively stationary, with some fine particles being entrained. 
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Vibratory Fluidized beds are similar to stationary beds, but add a mechanical vibration to further excite the 
particles for increased entrainment. 
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They are usually ceramic or metal and provide a large surface area within the volume of the column for 
interaction between liquid and gas or vapour 
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They form what is now known as random packing, and enabled Raschig to perform distillations of 
much greater efficiency than his competitors using fractional distillation columns with trays 
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the vapour and liquid pass each other counter currently in a small space 
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Thus less volatile material tends to go downwards, more volatile material upwards. 
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Thermodynamics is a powerful tool in physic, chemistry and engineering. However, its power is narrow, since it 
says nothing�Whatsoever about time-dependent phenomena 
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It is important to recognize that thermodynamic laws are generalization of experimental observations on 
systems of macroscopic size 
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The validity and and applicability of the relations are independent of the correctness of any model of molecular 
behavior adduced to explain them 
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However, while the formulations differ somewhat, the equations that finally result are, of course, identical. 
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