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<Abstract>

The effects of various operating parameters(agitation speed,
impeller type, antiform agents, impeller spacing etc.) on air-liquid
mass transfer was characterized by volumetric mass transfer
coefficient(kia). Also, the dual-impeller agitated systems are
compared with single-impeller agitated systems with a special focus
on its applications for bioreactors. k;a was take over a range of
200~450 rpm of agitation speed, and 0.5~25 vvm of air flow rates,
for four single mmpeller and impeller combinations consisting of
four impeller types, namely rushton, pitched blade, scaba, intermig
were tested. The rushton impeller showed the best kia as compared
with other single impellers. The dual impeller system are found to
be superior as compared to single impeller in all aspects. The best
combination of the dual impeller was a intermig of axial flow type
as an upper impeller and a rushton of radial flow type as a lower
part. Also, the control of the DO level with the variation of
agitation speed was more efficient than that with an increase in air
flow rate. The addition of antiform dropped the kia very large up
to 1g/L. regardless the type. PPG was less effect on k;a than other
antiforms. The 1mpeller spacing and presence of solute are found
very effective on kra When the NaNOQOsj is presented as solute, the
kia increased approximately 50% then control.

Key words - volumeltric mass transfer coefficient(k.a), antiform,
dual impeller system, axial flow, radial flow
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Table 1 Impeller characteristics used in 2.5 liter vessel

Impeller N Ainals ot
" diameter/tank 2 gt o
Impeller Flow diametar Tatio blfirtl:l)es {h;a[tje?]
(D/T)

Rushton -

turhine Radial 0.59 6 90

Scaba Radal 0.61 4 00
Pitched : )

hlsde Axial 0.58 3 45
Intermig  Axial 0.59 2 90

T3 A¥AS FH P FEod WE AYS
polyprophylen glycol(PPG), polyethylen glycol(PEG),
silicon(CA)& A&3ten, 1 Fx+= 0.1~
4.0 g/L 9ol A A EsAH.

E3 air-mediumAlol A o] kia F8E& §1g Wl
Z]+= soluble starch 45 g/l., sugar cane molasses
15 g/L, peptone water 13.33 g/L, NaNO; 6.67
g/L, CaCOs 4 g/L, PPG 05 g/L |31t}
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M SES o] & Aol F7]9 THE WY

= qpX (2)
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Fig.l Effect of vanous mmpellers and impeller speed on
kia in water by dynamic method (air flow rate lvvm).
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Fig 2 Effect of various impellers and impeller speed
on oxygen transfer rale in waler by dynamic method

(impeller speed 300rpm).
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Fig.3 Effect of various impellers and vvm on kia in
waler by dynamic method (impeller speed 300rpm).
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Fig.5 Effect of various twin impellers and impeller
speed on kra in water by dynamic method(impeller

speed lvvm, first mentioned is the lower impeller).
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Fig.6 Effect of various twin impellers and impeller
speed on oxygen transfer rate in waler by dynamic
meLthod(impeller speed lvvm, first mentioned is the

lower impeller).

225
—&— Int-Rus —&— Rus-Int
200 —a&— Rus-Pit —0— Pit-Rus
—O0— Rus
175
150
1 125
1.1
&
100
75+
5{]-
-

Fig.7 Effect of various twin impellers and vvm on

kia in water by dynamic method(impeller speed 1vvim,
first mentioned is the lower impeller).
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Fig 8 Effect of various twin impellers and vvm on
oxygen Lransfer rate in water by dynamic method

(impeller speed 1vvm, first mentioned is the lower impeller).
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Fig.9 Effect of impeller type and impeller speed on
kia in water and broth by dynamic method (first
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FFig.10 Effect of impeller type and impeller speed on
oxygen Llransfer rate in water and broth by dynamic

method (first mentioned is Lthe lower impeller).
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I'ig.11 Effect of impeller type and vvmm on kia in
waler and broth by dynamic method (first mentioned

is the lower impeller).
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IFig.12 Effect of impeller type and vvmm on oxygen
transfer rale in water and broth by dynamic method
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Fig. 13 Effect of various antifoams and concentration
on kia in water at 300 rpm and 1 vvm.
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Fig.14 Effect of NaNOj; concentration on kpa in
waler 300 rpm and 1 vvm.
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Iig.15 Effect of impeller stage on kra in water. (Ratio
means that the second mentioned impeller clearance
from the base of the vessel over the first mentioned

impeller clearance from the base of the vessel).
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