


Introduction
• The derivation of the general diffusion equation will

include the spatial and time variable. On other
words, the derived equation will include the
accumulation term in order to account the
unsteady state problems.

• To simplify the derivation, assume one directional
differential element (control volume).

• In general, I-D S.S. (Fick’sFirst Law of Diffusion is 
written as follows when CA is only a function of 
z)equation is:



• I-D unsteady State equation of Fick’s 1st law 
becomes

• Note: Observe the use of ordinary and partial 
derivatives as appropriate.

CA  is a function of z 
plus other variables 
such as time t



DERIVATION OF BASIC EQUATION

• The derivation of general mass transfer equation is 
similar to that be done for the derivation of heat 
transfer equation.

• We make mass balance on component A in terms 
moles for no generation.

















The equation of continuity of A in various 
coordinate systems





The equation of continuity of A for constant  and DAB




