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B CONTEXT

Identification of kinetic models is important for monitoring, control and optimization SIMULTANEOUS MODEL IDENTIFICATION

of industrial processes. Kinetic models are often based on first princtiples and ex- o . o .
pressed as conservation and constitutive equations. For a well-mixed phase f € {G,L} Identitication of reactlop kinetics, namely, rate CRXPLESSIONS (rv,f and .Cf) and rate pa-
comprising Rf reactions, p mass transfers (at steady state), P, inlets and 1 outlet, the e (kn and k), 15 commonly p.erformed. L OLE Ste? via a simultaneous ap-
differential mole balance can be defined as: proach, where a dynamic model comprising all kinetic steps is postulated and the cor-

responding parameters are estimated simultaneously by comparing the measured and

flf(t) =@ (k k1) modeled numbers of moles (least-squares minimization):

=Nr (k. Lk H+Wou ()—"n (1),  m(0)=n | e .
s in.f " inf mee) f 0.f 12113 an(t)—nf(t) s.t. n () =@ (k .k )
with a — sign for the gas phase (f = G) and a + for the liquid phase (f = L)
B METHODOLOGY
INCREMENTAL MODEL IDENTIFICATION The number of moles n (?) can be reconstructed as:
Model i NP . _ | 1 loxcity vi . .
odel identification is decomposed into sub-problems of lower complexity via an in f( ) = Nf Tf( )T W mef( )+ W mef( ) + n (1+ ;I;O%f(t))

cremental approach. Measured numbers of moles are first transformed into extents,

which are then modeled individually. If the rank condition is not fulfilled, the measured numbers of moles can be trans-

formed to Reaction Mass-transfer Variant (RMV) form using measurements of

STEP 1: TRANSFORMATION TO EXTENTS u, (?) and u , (?), and the extents of reaction and mass transfer are computed as:
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This transformation reduces the dimensionality of the dynamic model and keeps only STEP 2: ESTIMATION OF RATE PARAMETERS

the set of states (variants) describing individually the effects of the R, reactions, . . o
p_mass transfers, p,inlets and 1 outlet as x ., x < and = respectively Postulated rate expressions and rate parameters are estimated individually by com-
" e A R out:f’ paring one at a time the corresponding measured and modeled extents:
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B ArPLICATION: FLUE GAS TREATMENT

The startup of an isothermal continuous absorber of nitrogen oxides is simulated. A constant flux of flue gas containing NO and air reacts and forms NO,, N O, and N O,
in the gas phase. N O, and N, O, undergo steady-state mass transfer into the liquid phase and react with water producing HNO,, HNO, and NO.

STEP 1 - TRANSFORMATION TO EXTENTS
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STEP 2 - ESTIMATION OF PARAMETERS G PHASE k  (kPa?s') K (M) K , (M) L. PHASE k, (s) k, (s) k,, (M?2s)

Estimated  0.0020 4+ 0.0001 0.055 4+ 0.003  0.0060 4 0.0003 Estimated 1103 4 20 17008 4 270 0.0092 + 0.0002
0.0020 0.0997 0.0060 Simulated 1100 17000 0.0092

Simulated
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