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Fig.1 Schematic diagram of immobilized
yeast continuous reactors
(a} contingous stirred tank reactor(CSTR)

(o) BEHARRNS
(b) packed-bed reactor (PBR)
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Table 1 consume glucose of the immobilized yeast cells

Glucose conc. (mol/L) 1,022

Resaction time {mim) D 30

1,000 0,983 0,872 0,967
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Table 2 Sucrose invert by immobilized yeast cells

Sucrose conc, (mol/L) 0,64
Reaction time {(min) o - 30

0,685

0.430 0,261 0,185 00,0834
60 20 1z0 150
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Table 3 The effect of raw solution flow rate (@) and kinetic factor (¢)
on the invert rate (8) (PBR operation)

(L/h) 1.6 1 0,8 0,4
& 369,98 539,8 674,8 1349,6
B¢experimental) 0,64 0,72 0,72 0.57
B(calculated) 0.628 0,704 0,719 0,598
Error in calculation ~-1,88% -2,22% 1.51% -5,08%
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Table 4+ The effect of raw solution flow rate (@) and kinetic factor (¢}
on the invert rate (8) (CSTR operation)

Q(L/h) 0,8 0.6 0.4 0.2

(] 134.1 178.8 283,2 538,48
B(experimental) 0,73 0,84 0,83 0,79
" B(calculated) 0,756 0,822 0,841 0,803
Error in calculation 3,.58% ~-2.14% 1,23% 1,85%
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Table 5 The effect of stirring speed (») and resistance factor (a)
on the invert rate (8) (CSTR operation)

o(r/min) 0 80 120 200 200

a 236,51 40,985 23,117 21,942 21,912
g(experimental) 0,32 0,63 0,80 0,84 0,85
Becalculated) 0,344 0,649 0,793 0,822 0,825
y(calculated) 0,604 0,209 0,154 0,128 0,128

B error in calculation  7,5% 3,02% -0,875% -2,14% -2.84%

¥ sucrose remnant rate

Mo BERSBPESESHRBIBRF(IHBLEB BER
Table ¢ The effect of immobilized cell size (¥} and resistance factor (q)
on the invert rate (8) (CSTR operation)

yicm) 0,1 0,2 0,3

a 6,236 21,942 48,120
Blexperimental) 0,88 0,84 0,71
S(calculated) ¢.890 0.822 0,726
y(calculated) ¢,0582 0,126 ©,222
B error in calculation 0% -2,14% 2.25%
¥ sucrose remnant rate
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®7 RFEEMRMERLEETORELEQHER
Table 7 The effect of back-mixing facotr (k) on the invert rate (8> (PBR operation)

k i -2 10 100

Su(o) 155,53 90,94 52,256 44,841
Su(H} 18,138 26.35 40,781 44,730
Bcalculated) 0,7188 0,8338 0,5410 0,6168
y(calculated) 0,0845 0,1654 0,2622 0,2876

Su(0) Inlet stream sucrose concentrtion
Sy (H) Outlet stream sucrose concentration
4 sucrose remnant rate

%3 FEEMNIARSENREEERIER

Table 8 Inert efficiency comparison of two stage reacior
with one stage reactor (CSTR ocporation)

reactor operation

two stage reactor

)
one stage reator

St 14,395 19,640
y(calculated) 0,0028 0,128
Btcalculated) 0,8653 0,822
plexperimental) 0,87 0,84
Sy Outlet stream sucrose concentraiion
¥ sucrose remnal rate
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A Mathematic Model for the Continuous Production

Invert Sugar with Immobilized Yeast Cells

Li Fanchao Xu Jinning Zhang Sillang Yu Juntang
(Research Insititue of Biochemical Engineering, East China
University of Chemical Technology, Shanghai)

A meathematic model is proposed for the continuous production invent
sugar from sucrose by immobilized yeast cells, The yeast cell are immo-
bilized in Ca®*-alginate and invert sugar is produced in a continuous
stirred tank reactor and in & packed bed reactor, The effects of reaction
solution flow rate, stirring speed, immobilized cells size and sucrose
concentration on the invert rate are given in formula, The reaction kine-

tic factor, resistence factor and back-mixing factor has been defined

and the relationship between invert rate and these factors has been studi-
ed, The formulas about multi-stage reactor’s operation has bteen given,
The dynemic parameters of the model have been determinred, The enzyme
activety end the mass diffusion upon the invert rate has keen studied and
discussed, The principle and method is given which can ke used for the
control of solution flow rate, the control of stirring spred, the selection
of immobilized cell size and the calculation of operation condition for ma-
ximum invert rate, The experimental and the calculated results is repor-
‘ted, The mathematic model bas been demonsirated by experimental re-
sults,
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Mathematic model; invert sugar; - immobilized cells; surgar; kinetics
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