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Table I Comparison of Michaelis parameters between experiemuntal value and literature data

v(8) =

(5)

P, =

Data sources vo/g {L-h)"! KJ/g L™t K/g-L7! K /gLt
Reference {3] 220 2,3~2.8 227 f
Reference (8] 493 7.2 / /
Reference [9] 480 4.24 216 /

Regressed value/32C 140.4 1.36 118 2.33
Regressed value/35T 158.4 1.21 116 2.30
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HI1A BREEHEW Fig. 1B Effect of compesition of initial mixed

Fig.1A Effect of dilution rates

Temperature; 32°C, —Modeling value, i, & Experiment
value; Glucose in feed: 1. 69. 7g+ L™ !, Dilution rate: 0.

substrates
Temperature: 32°C , Dilution rate: 0, 52h~1; —Modeling
value, ll, & Experiment value; 1. Glucose/xylose {98.3

84h™1—+2.0h"";2. 48.1g° L', Dilution rate:1.3h™'— 171.8)g L1 +{64:52.2) g+ L™ !; 2. Glucose: xylose
2.1h7!

(90.5:47.6)g .7 "—~(98.3:71.8)g-L"!
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Fig-2A Effect of axial diffusion

Fig.2B Effect of axial diffusion
Temperature: 32C, Glucose in feed:69. 7g- L7, Dilu-

Temperature: 327, ditution rate: §. 52h™ !, glucose/ xy-
tion rate; 0. 84h™!'— 2. 0h™', M Experiment value, — lose: (98.3:71.8) = (64:52.2)g- L' Wl Experiment
Modeling value, ---Modeling value not considering axial value, — Modeling value, ---Modeling value not consider-
diffusion.

ing axial diffusion.
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Fig.3 Effect of film diffusion and intra-particle

diffusion

Temperature: 32°C , Dilution rate; 0. 52h~7, Glucose: xy-
lose (98.3:71.8)—~ (64:52.2) g- L', MExperiment
value, —Modeling value, --Modeling value not consider-
ing film diffusion, - *»* Modeling value not considering in-

tra-particle diffusion.
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Fig.4 Effect of product inhibition in xylose fer-
mentation

Temperature: 30°C , Dilution rate: 0. 14h™7, Xylose in

feed;40g- L~ !, aeration: 60mi* min~ !, Ethanal in feed:

28.5g+ L7'—=32. 5g- 1", Ml Experiment value, —

Modeling value
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BOBEEERASEHELREREGEE, EEMREXGFTHERFHHEEEELN
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HEE, ARy MEaRESEN YR B RE G HETER LR, BEEFESER
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Table 2 Michaelis parameters of xylose fermentation by immobilized P. seipitis

Aeration/ml* min ! Va/g-(L-h)7! KJ/g L' K/gL™! P./g 1.7} n
&0(30T ) 1.407 0.631 105.2 75.2 1.257
94(33C) 1.471 0.936 649.3 72.5 1.255
134(337T) 1.498 0.565 112.9 70.1 1.258

#2 5% 1 BERSHHAESEHE, BANERFAERARAAH V., £, %
SRR M KRR AR S/, BREORARD ~ )P RSB EE S
FREBHEFREERBEHTHEER. R —EEDHNABLET THAEHE.
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Table 3‘ Modeling results of cascade fermentation ot steady state

Aeration/ Flow rate/ Feed Effluent of volume 1 (glucose}  Effluent of volume 2{xylose}
m-min ! mi*min”! { glucose/ xylose}  Experiment Calculation Experiment Calculation
134 1.17 21.5/17.2 0.0 1.0 6.4 4.3

1.2¢ 19.8/16.3 2.3 1.2 5.5 3.6
1.62 19.8/16.3 3.3 2.4 7.1 5.1
94 1.10 19.8/16.3 0.0 0.7 5.8 3.4
1.03 23.0/28.5 1.8 1.2 10.6 8.4
1.26 23.0/28.5 3% 3.1 13.2 9.9
1.00 46.6/19.2 13.4 12.4 10.3 7.1

A/32C ,Conc. /g' L7}
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Kinetic Model of Continuous Fermentation with Mixed Substrates
by Immobilized Cells

Deng Xu
( Department of Chemical Engineering, Xiamen University, Xiamen 361005)
Cen Peilin
( Zhejiang Universicy , Hangzhou 310027)

Abstract  An unstructured model was developed to simulate continuous ethanol fermentation
with mixed substrates consisting of glucose and xylose, in which process, was operated in two
cascade columns by immobilized Saccharomyces cerevisiae and immobilized Pichia stipitis
CBSS5773. The model was based on enzyme inhibition kinetics, taking into account substrate
inhibition, xylose inhibition, axial diffusion and film diffusion. A total eflectiveness factor was
proposed considering both extra- and intra- particle diffusions to simplify the model calcula-
tiofr and a good agreement with experimental data was achieved.
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