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Chapter 1
Heterogeneous Interacting System – Nonporous

Boundary layer
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Reaction rate depends on mass transfer and chemical reaction on surface                       
(Interaction)

where D is the diffusion coefficient and kg is the mass transfer coefficient.
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Substitute into (1) or (2)
ks depends on:

1. surface structure
2. No. of active sites

kg depends on:
1.relative velocity 
2.particle size
3.fluid properties
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If   kg >> ks (transfer is fast)

-rA = ksCg

If   ks >> kg (mass transfer slow)

-rA = kgCg

∴ -rA = 

where:  is function of particle properties, defined as 

Damkohler number ( = Da= )
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Chap. 2
Heterogeneous Interacting System – Porous Particles

Surface area = internal + external
However  internal SA >> external SA
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Reactions for a heterogeneous system

1. Gas film resistance
2. Pore diffusion resistance
3. Surface phenomenon resistance

(Adsorption, surface reaction, deposition)

All these pore structures have to be measured by the physical 
adsorption technique.

Active site theory
Nanoparticle

pore

Nanoparticle aggregates 
= porous material 
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