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BRIEF INTRODUCTION TO FUNDAMENTALS OF MODERN THERMODYNAMICS

WANG Ji Tao
( Depart ment of Elect ronic Engineering, Fudan University, Shanghai 200433)

Abstract Reaction coupling [ d;S; <0,d; S, >0 and 4,5, + d; S, 20, where d,S, and & S, are the entropies
produced in reaction] between simultaneous reactions is possible based on the prediction directly from modern for-
mulation of thermodynamic basic law[ d; S >0 ,where d; S is the enropy produced in any system ].However ,such
reaction coupling has not been quantitatively de monstrated . After thermodynamic studies on activated low pressure
diamond growth from the vapor phase ,it has been found that the diamond growth system is just the quantitative
de monstration of reaction coupling . Correspondingly ,a new branch of nonequilibrium zero dissipative thermody-
namics[ d; S; <0,d; S, >0 and &;S; +d; S, =0] has emerged in thermodynamics . Calculations for phase diagrams
of stationary nonequilibrium states are important results in such a branch field . The calculated phase diagrams a-
gree with a number of diamond growth experiments . Nonequilibrium zero dissipative syste ms are special syste ms of
stationary states under external constrained conditions .If the external constrained conditions disappear ,the syste m
will become an equilibrium syste m . Modern thermodyna mics is of great importance in many fields of new science

and technology ,in which open syste ms are often concerned .
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