Chap. 24. Fundamentals of mass transfer
1. Molecular mass transfer

Diffusion mass transfer

random molecular movement at a state ~ Fick’s concept
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(The total concentration ¢ is constant under isothermal and isobaric condition.)

D,p : Mass diffusivity or diffusion coefficient for a binary system
?A= J A’;z'-l- Ja, y;’-l- J A,;je in a rectangular coordinate
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let NA= Cap Uap & NB= Cp Up

vector form of molar flux
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Related types of molecular mass transfer

chemical potential in terms of concentration: px,.= ,uO-I-RTln ca

q,
Nernst-Einstein relation : diffusion velocity oc (mobility; #4) X (potential gradient; ZC)
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2. Diffusion coefficient : D,p

- Fick’'s Law @ [, ., = — DAB% ~ molar flux
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Solid mass diffusivity
Pore diffusions : 7A = —cDy o Vya (effective diffusion coefficient)

Fick diffusion — diffusion in large-size pore
Knudsen diffusion — size of pore~mean free path of molecules
Surface diffusion — diffusion of absorbed molecules along surface

Atomic movements(vacancy, interstitial, interstitialcy, direct interchange)

3. Convective mass transfer
“Convection" ~ E3HAJ% FAY bulk motiono] = A, FAAAAY EAHGH
Forced convection : external force to drive flow of fluids
Free convection : body force (gravity &)
NA = kc ACA = kc( CA, surface — CA,bu/k)

k. : convective mass transfer coefficient [L/t]



