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1. SIMULATION OF THE SYSTEM

Assumptions: Homogeneous bulks, only a liquid film, D # f(t,c) and L # f(t).
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The film is discretized using Fick’s First and Second laws. The bulks mole balances are used as
boundary conditions:
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2. INCREMENTAL MODEL IDENTIFCATION

The identification is decomposed into sub-problems by transforming the numbers of moles into extents,
which are then modeled individually.

Each extent describes the effect of a single reaction,
mass transfer or inlet:

If the rank condition is not fulfilled, a reaction
and mass-transfer variant form is used:

2a. Mass-transfer Parameters Estimation

The diffusion coefficients of the diffusing species as well as the film thickness can
be estimated by resolving a minimization problem:
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Calculation of £, g, (¢, Dy, L) and X1 (t, Dy, L):

1. Construction of é¢(x, t, D;, L) using experimental values as boundary conditions:

¢7,i(0,t, Dy, L) = cj ,(t)
¢ri(L,t,Di, L) = c4(t)

2. Calculation of the corresponding fluxes:
Cr(x,t,Dy, L) = Jpi(t,D;, L) - pi(t, Dy, L)
3. Integration of fb_i(t, D;, L) to obtain X, p, ; (£, D;, L):

A 2 uoutb(t) o
i(t, Dy, L) = &, ;(t, Dy, L) — —222 2 ((t, Dy, L
xm,b,z( t ) {b,z( t ) b(t) xm,b,t( i )

2b. Kinetic Parameters Estimation

The reaction rate parameters can be estimated using a similar approach. For a
power rate law with a forward and a backward reaction, the problem is expressed
as follows:
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3a. Estimation of Mass-transfer Parameters
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If both the diffusion coefficient and the film thickness are unknown,

- . D [m?/s] - 10"
only the ratio between the two can be estimated (left figure).
Estimated | 8.1 +0.002
If the film thickness is known, the diffusion coefficients can be estimated -
Simulated | 8.02

individually (right figure).
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